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This Operation and Maintenance (O&M) manual provides the principal reference source for the 

manager or operator of the 200 West Area Evaporative Sewer Lagoon System (herein referred to 

as the 'plant') and, thereby, helps to operate and maintain the plant facilities to achieve 

compliance with the regulations governing domestic waste treatment facilities and Washington 

State Waste Discharge Permit ST-0045514 and Air Emissions Notice of Construction (NOC) 

Order DE l 2NWP-00 1. This O&M manual provides information related to ( 1) the lagoon 

treatment system (i.e. gravity and pump system associated with the use of the aeration, settling, 

and evaporative lagoons and sand filters) and (2) the sludge processing facility (i.e. systems 

associated with lime stabilization and dewatering of sludge). It includes an explanation of all the 

basic equipment functions, capabilities, and their effect on other units, and the factors that affect 

their operation. This O&M manual emphasizes the principles of plant management, 

troubleshooting, and preventive maintenance, and recognizes that the plant's success over the 

long run depends on effective operation and sound management. 

The plant was designed as part of comprehensive strategy to provide wastewater service to the 

Hanford site. The wastewater management plan in this report is aimed at achieving the following 

goals by Mission Support Alliance, LLC (MSA): 

• Develop a centralized waste treatment system which will provide safe, reliable, and cost 
effective sewer service for the Hanford Site. 

• Reduce the footprint of the utility infrastructures. 

• Plan and develop replacement or rehabilitation of the existing onsite wastewater system in 
the 200W Area and focus on the services needed for the future mission with the core corridor 
in the Central Plateau of the Hanford Site. 

The plant is located near 27th Street and Route 3 near the 200 West Area of the Hanford Site 

(Figure 1-1 ). The plant is designed to treat domestic wastewater by separation of sludge from the 

effluent by means of physical, chemical, and biological treatment processes. Aerated lagoons and 

settling lagoons have been built to stabilize the wastes by an aerobic biological process. Upon 

separation, solids (sludge) will be stabilized by lime and dewatered prior to disposal. Effluent 

will be stored in evaporative lagoons that utilize evaporation as a means of disposal. Domestic 

wastewater and solids from the existing on-site sewage systems (i.e. septic tanks, holding tanks) 
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will be transported by trucks initially and possibly by a sewer collection system connected to the 

plant in the future. The plant has been designed to treat an average influent flow of 55,000 

gallons per day (gpd). This O&M manual will provide details of the processes, controls, and 

monitoring necessary to achieve compliance with the environmental requirements. 

Responsible individuals are listed below: 

Name 

Douglas Chapin 

Jon Kon 

Sam Camp 

Daniel Sauceda 

Jarrod Szabo 

Kevin Anderson 

Johnathan Berger 

Carly Nelson 

Stacey Callison 

Table 1-1 
Responsible Individuals 

Position Title 

Program Manager Water and Sewer for DOE-RL 

Manager of MSA Water & Sewer Util ities 

Shift Operations Manager MSA Water & Sewer Utilities 

MSA Director of Publ ic Works 

Supervisor Wastewater & Sewer Utilities 

Wastewater Operator IV Certif ication # 6982 

Wastewater Operator II Certification # 7028 

Environmental Compl iance Officer 

Water and Sewer Util ities Design Authority 

2 

Phone Number 

(509) 373-9396 

(509) 373-5366 

(509) 373-0175 

(509) 373-3990 

(509) 373-5669 

(509) 440-4858 

(509) 440-4858 

(509) 373-6945 

(509) 373-6578 
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Figure 1-1 
200 West Area Evaporative Sewer Lagoon Area Map 
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The plant, owned by the U.S. Department of Energy, Richland Operations Office (DOE-RL), 

was constructed in 2011 and 2012. In 2012, it was permitted for use by the State of Washington, 

Department of Ecology under NOC Order DE12NWP-001 and State Waste Discharge Permit 

ST-0045514 as a Class I treatment plant. 

Mission Support Alliance, LLC (MSA), or the current Mission Support Contract (MSC) holder, 

operates and maintains the system on DOE-RL's behalf; MSA will be used to refer to the current 

MSC holder throughout this document. MSA performs the day-to-day operation of the system. 

Responsible personnel are required to maintain Ecology Group I wastewater operator 

certification as required by Permit Condition S5.A of Permit ST-0045514. Wastewater operators 

are responsible for the continued operation of the plant, and ensuring that permit requirements 

are upheld. Certified wastewater operators are responsible for field testing and sampling of the 

influent and effluent. MSA Maintenance Services is responsible for the maintenance of the plant. 

Section 5.2 describes the responsibilities related to the sampling. 

System, operations, and maintenance record retention includes calibration and maintenance 

records, original recordings for continuous monitoring instrumentation, copies of reports 

required by Permit ST-0045514, records of data used to complete the permit application, and 

sludge monitoring records. These records are kept for at least 3 years. 

4 
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2.0 SYSTEM DESCRIPTION (WASTEWATER MANAGEMENT SYSTEM) 

2.1 DEFINITIONS 

Influent - Wastewater which enters a Wastewater Treatment Plant. 

Effluent - Treated wastewater which is exiting a Wastewater Treatment Plant. 

Biological Oxygen Demand - The amount of dissolved oxygen needed by aerobic biological 

organisms in a body of water to break down organic material present in a given water 

sample at certain temperature over a specific time period. 

Detention Time - The average period of time wastewater stays in a treatment system. 

Sludge - solid, semisolid, or liquid residue generated during the treatment of domestic sewage in 

a treatment works. Sludge does not include grit and screenings generated during 

preliminary treatment of domestic sewage in a treatment works (WAC 173-308-080). 

Domestic Wastewater - water carrying human wastes, including kitchen, bath, and laundry 

wastes from residences, buildings, industrial establishments or other places, together 

with the groundwater infiltration or surface waters that may be present (WAC 173-240-

020). Wastewater is classified as domestic, and the term "domestic wastewater" and 

"wastewater" are used interchangeably in this document. 

2.2 WAS TEW ATER TREATMENT & DISPOSAL 

The plant consists of a Preliminary Treatment System, Lagoon Treatment System (LTS), 

Evaporative Lagoons, Intermittent Sand Filters (ISF), and Sludge Processing Facility 

(Figure 2-1 ). The LTS was designed to handle the higher load volume expected in the future of 

55 ,000 gpd. It was designed to lower the expected amount of 105 milligrams per liter (mg/L) 

total suspended solids (TSS) and biological oxygen demand (BOD) to the State of Washington

recommended level of 65 mg/L, or approximately 40 percent removal in the effluent. 

5 
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Initially, wastewater will be transported by trucks from the OSS or various holding tanks. This 

may be directly discharged into the LTS for treatment and sludge solids from the LTS may be 

stabilized at the Sludge Processing Facility. Residual solids will be dewatered prior to disposal. 

As-built drawings of the LTS are available online through the Hanford Document Control 

System. 

..---------,.=. 

~ ··~l--·r- ~ tic: - •Disposal 

I 
I SC'1f-~s&,1,,0CE~ 

' I I 
L------------

LAYOUT OF UNIT OPERATIONS 

Figure 2-1 

I ....... , ... 
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200 WEST ARE:A 
EVAPORATIVE SEWER LAGOON 
LAYOUT or UNIT OPER ... TIONS 

FIGURE 2 

200 West Area Evaporative Sewer Lagoon Layout Of Unit Operations 

2.2 .1 Preliminary Treatment System 

The first stage of the treatment is the preliminary treatment system, which consists of the truck 

unloading station, inlet chamber, grit chamber, grinder chamber, flume metering manhole, and 

diversion box. The truck unloading station consists of a valved 4-inch diameter pipe for trucks to 

attach their discharge hose. The inlet chamber is simply a concrete vault used to move flow 

down the line. The grit chamber consists of a 6-foot diameter manhole with a formed sump in the 

bottom. The channel grinder is a 12-inch wide unit that macerates solids. A manually raked bar 

rack with approximately 1-inch clear space between the bars is mounted in a parallel channel to 
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be used when the grinder is off-line. The influent flow meter is a Palmer-Bowles flume with an 

8-inch throat that is outfitted with an ultrasonic level detector to measure the liquid level and 

convert it into the flow rate passing through the flume. The last stop is the diversion box, which 

separates flow into the two lagoon trains using two slide gates. With the various units in the 

preliminary treatment system, debris is macerated and some solids are removed from the 

wastewater to protect the downstream treatment processes. 

2.2.2 Lagoon Treatment System 

The LTS is designed as a two-train system, and each train is designed to handle the maximum 

influent flow and to receive flow from the existing OSS and/or the future collection system 

planned at the 200 West Area. The designs for the system include unit operations necessary to 

achieve effluent quality of BOD and TSS in a cost-effective and reliable method, and afford 

simplicity in its operation. The LTS is designed with treatment options that are reliable yet 

operationally simple and stable with little need for frequent control of the process. All lagoons in 

the project are double-lined with high density polyethylene (HDPE) membranes 60-mil thick, 

and provide a watertight containment with minimum potential for migration of contaminants to 

facilitate ease of maintenance. The bottom liner is separated from the top liner by a leak

detection layer fitted with leak-detection pumps. The hydraulic design will accommodate 

variations in the hauled flows in the interim, and accommodate future flows from the sewer 

system, along with seasonal fluctuations . 

The lagoons are paired, so Aerated Lagoon 1 is piped to Settling Lagoon 1, and Aerated Lagoon 

2 is piped to Settling Lagoon 2. The flow split to each pair of lagoons is controlled by slide gates 

in the diversion box. The aerated lagoons are designed as a complete mix system where the 

solids are kept in suspension with aeration through the detention time, until biological 

stabilization is nearly complete. The aerated lagoons are a flow-through aeration basin without 

the recycle of solids. The effluent should contain about one-third to one-half the concentration of 

the influent BOD. Mechanical aerators provide most of the dissolved oxygen required for 

biomass and to mix lagoon contents. Turbulence levels would be high enough to ensure nearly 

uniform dissolved oxygen and suspended solids concentrations throughout the lagoons. 
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The average design flow (ADF) for the LTS is 55,000 gpd for the treatment of wastewater, 

which was determined after considering the planning period for 2010 through 2020. Each lagoon 

train was designed to handle the ADF. The hydraulic retention time of the aerated lagoon is 

4.1 days at the design ADF for each lagoon. Treated effluent flows over the weir to the settling 

lagoon. Settling lagoons are designed for solids sedimentation, stabilization, and sludge storage 

within the basin itself. The settling lagoons are aerated to maintain an aerobic water column and 

aerobic layer at the top of sludge deposits on the floor of basin, which in turn, minimizes the 

feedback of reduced compounds from the sludge to water column, reduces odors, and reduces re

suspension of solids. However, the intensity will be low enough to permit the influent waste 

solids to settle as sludge. The hydraulic retention time of the settling lagoons is 4.1 days at the 

design ADF for each lagoon. The treated effluent flows over the weir to the evaporative lagoons. 

Table 2-1 
Lagoon Treatment System Design Summary 

I Aerated Lagoons I 
Number of Lagoons 2 (redundant) 

Volume, each 30,149 cubic feet 

Hydraulic Detention Time at AADF, each 4.1 days 

Water Depth 8.5 feet 

Aerators, each 2 at 5HP, each 

Leak Detection Pump 

Number of Pumps 1, per each Aeration and Settling 
Lagoon 

Design Flow, each 25 gpm 

Design Discharge Head, each 55 feet 

Pump Motor 0.5 HP 

Settling Lagoons 

Number of Lagoons 2 (redundant) 

Volume, each 30, 149 cubic feet 

Hydraulic Detention Time at AADF, each 4.1 days 

Water Depth 7 to 8 feet 

Cells, each 3 

Aerators, each 2 at 1 HP, each 

Notes: 
gpm = Gallons per Minute, HP = horsepower 
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The evaporati ve lagoon consists of two cell s (east and west cells) and is sized to provide a large 

enough surface area to enhance evaporative loss of effluents and flexibility in operation. The 

cells are double lined with HDPE membranes and designed to receive the effluent for storage 

and disposal by evaporation. The bottom liner is separated by a leak detection layer fitted with 

leak detection pumps. Aerators are installed to enhance algae control and reduce stagnation. If 

further control of algae is needed, water in the lagoons can be passed through the ISFs and 

fi ltered effluent can be returned back to the east or west cell. 

The lagoon pump station at the divider wall of the cell s is capable of exchanging water between 

the east and west lagoons, and delivering water to the ISFs, according to the position of the 

valves in the discharge box. 

Table 2-2 
Evaporative Lagoons Design Summary 

Evaporative Lagoons 

Number of Lagoon Cells 2 

Surface Area at Bottom of Freeboard, 
Lagoon 1 (West) 9.34 acres 
Lagoon 2 (East) 4.65 acres 

Maximum Water Depth, Lagoon 1 (West) 7 feet 
Lagoon 2 (East) 7 feet 

Aerators, Lagoon 1 (West) 3 at 25 HP 
Lagoon 2 (East) 2 at 25 HP 

Leak Detection Pump 

Number of Pumps 2, West 
1, East 

Design Flow, each 25 gpm 

Design Discharge Head , each 55 feet 

Pump Motor 0.5 HP 

Lagoon Pump Station 

Number of Pumps 2 (1 duty, 1 standby) 

Design Flow, each 100 gpm 

Design Discharge Head , each 29 feet 

Pump Motor 5 HP 
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The evaporative lagoons and other lagoons are designed to serve as a zero discharge system to 

the soil column except in emergency situations. Discharge from the evaporative lagoons will be 

avoided, except, in emergency situations when release of water becomes necessary to prevent 

impacts to human health, safety, and avoid damages due to failure of liner or potential overflow 

situations. Refer to Section 3.3.5 for the procedure to discharge to the surface ditch if an 

emergency anses. 

2.2.4 Intermittent Sand Filters 

The ISF pump station consists of two sand filters lined with a double-geomembrane liner and 

filled with sand over a gravel layer. Each filter is 80 feet by 40 feet with both a 6-inch and 8-inch 

polyvinyl chloride (PVC) underdrain to collect the effluent before discharging in emergency 

situations or returning it to the lagoons to help control algae. Effluent from the evaporative 

lagoons may be intermittently dosed to the ISFs by operating the Lagoon Pump Station. 

Together, the ISFs remove suspended solids and achieve nitrification before returning flow to the 

evaporative lagoons, which helps to control the algae level and improves the water quality. 

If, in extremely wet years, the evaporative lagoons reach the high water level , emergency 

discharges may be necessary. Such discharges must be filtered through the ISFs prior to disposal 

in accordance with the State of Washington Waste Discharge Permit ST-0045514. The fi ltered 

effluent from the ISF is collected in the wet well for the sand filter pump station. The pumps in 

this station discharge the flow either to the evaporation lagoons or to the point of discharge, 

according to the position of the valves in the discharge box. The emergency discharge pipe has 

been capped to ensure that no accidental effluent will be released . 

Table 2-3 
Intermittent Sand Filters Design Summary 

Sand Filter Pump Station 

Number of Pumps 2 (1 duty, 1 standby) 

Design Flow, each 100 gpm 

Design Discharge Head, each 24 feet 
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Sand Filter Pump Station 

Pump Motor I 
Notes: 
gpm = Gallons per Minute , HP = horsepower 

2.3 SOLIDS TREATMENT AND DISPOSAL 
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Solids Treatment and Disposal, which occurs at the Sludge Processing Facility, will be handled 

through the MSA work control process at the time that solids treatment and disposal is necessary. 

The fo llowing description will be used in the planning process. 

2.3.1 Solids Delivery 

Sludge shall be stabilized with lime and dewatered prior to disposal. Sludge (solids separated 

from wastewater) in the aeration, settling, and evaporative lagoons shall be pumped out and 

trucked or pipe transferred to the Sludge Processing Facility. Trucked sludge will be off-loaded at a 

valve located on the outside of the bui lding and flowed through a grinder and progressive cavity 

pump to the mixing tanks associated with the Lime Stabilization Unit (LSU). 

Table 2-4 
Waste Solids Delivery Design Summary 

I Sludge Feed Pump and Sludge Mixing Pumps I 
Number of Pumps 1 

Design Flow, each 100 gpm 

Design Discharge Head, each 31 feet 

Pump Motor 10 HP 

Notes: 
gpm = Gallons per Minute, HP = horsepower 

2.3.2 Lime Stabilization Unit 

Sludge shall be stabilized adequately (See Section 3.2.2) with lime to immobilize metallic ions, 

reduce odors, ki ll pathogens, and improve dewaterability prior to disposal. The LSU is designed 

with a liquid lime feed system, sludge mixing pump, static mixer, mixing tank, level 

instrumentation and pH instrumentation. Upon stabilization, the supernatant will be pumped off 

and sent to the head works of the LTS . The solids will be pumped to dewatering unit at the 

dewatering pad. 
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Table 2-5 
Lime Stabilization Unit Design Summary 

Lime Addition Pump 

Number of Pumps 1 

Design Flow, each 0-10 gpm 

Design Discharge Head, each 138 feet 

Pump Motor 13 CFM 

Supernatant Pump 

Number of Pumps 1 

Design Flow, each 10 gpm 

Design Discharge Head, each 85 feet 

Pump Motor 13 CFM 

Notes: 
gpm = gallons per minute, CFM = cubic feet per minute 

2.3.3 Dewatering Pad 
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Sludge will be pumped to geotextile bag on the dewatering pad. A polymer will be mixed with 

the sludge to promote dewatering. The polymer mixing skid with a water tote, polymer tote, 

static mixer, and polymer water pump skid, and other controls are located at the dewatering pad. 

Prior to discharge into the geotextile bags, polymer feed will be injected into the sludge pipeline 

from the LSU. The dewatered sludge is accumulated in the geotextile bags and the filtrate from 

the dewatered unit will be pumped to the diversion box located upstream of the plant. Bags will 

be transported to the Mixed Waste Disposal Trenches to dispose of the solids. 

Table 2-6 
Dewatering Pad Design Summary 

Polymer Water Pump Skid 

Number of Pumps 1 

Design Flow, each 10 gpm 

Design Discharge Head, each 138 feet 

Pump Motor 1.0 HP 

Notes: 
gpm = Gallons per Minute, HP = horsepower 
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Chemical feed systems for sludge stabilization waste and dewatering so lids are located at the 

Sludge Processing Facility and Dewatering Pad. The chemical feed system consists of liquid 

lime and polymer transfer lines. Major components of the system also include chemical storage, 

calibrated feeding, and feed monitoring during the treatment process. 

Liquid lime feed for stabilization includes an air-operated diaphragm pump, valves, lime solution 

tote with agitator, and other accessories compatib le with pumping up to 50 percent solution of 

lime at a capacity of 0-10 gpm at 138 feet of total dynamic head. The po lymer pump is 

assembled in a skid containing a polymer preparation system. The pump skid includes, but is not 

limited to, a polymer pump, mixing chamber, valves, flow meter, motors, and electric control 

panels. 

2.5 COMPRESSED AIR SYSTEM 

Compressed air will be used to power the liquid addition pump and supernatant pump. Air is 

provided to two air hose stations. The compressed air system consists of an air compressor with a 

reservoir tank, an air dryer, a pressure control valve, instrumentation, piping, and two hose reels. 

For all compressed air system equipment and component manuals including installation, service, 

maintenance, and spare parts, see Appendix J. For information regarding either Supernatant 

Pump or Lime Addition Pump, see Appendix D. 

Table 2-7 
Compressed Air System Design Summary 

Design Summary - Air Compressor 

Number of Compressors 1 

Design Flow, each 13 CFM 

Tank Size 80 Gal 

Motor 7.5 HP 

Notes: 
CFM = cubic feet per minute, gpm = gallons per minute, HP = horsepower 
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The water system at the plant consists of a 3,000 gallon water storage tank which feeds the utility 

sink and three utility hose stations. The hose stations will be used to wash down the lime agitator 

and the mixing tanks post mixing. The safety shower has its own tank which holds 

approximately 140 gallons of water and should be checked and disinfected prior to Solids 

Handling campaign. For day to day lagoon operation a portable eye wash unit is in service in the 

bio-Solids Handling facility and has required routine maintenance completed. 

Table 2-8. Water System Design Summary 

Design Summary - Water Pump 

Number of Pumps 1 

Design Flow, each 30 gpm 

Design Discharge Head, each 125 feet 

Pump Motor 1.5 HP 

Notes: 
gpm = gallons per minute, HP = horsepower 

2.7 HVAC 

The heating, ventilation, and air conditioning (HY AC) system for the Sludge Processing Facility, 

serves the process area, Electrical Room and Storage Room. The ventilation system will be used 

to keep lime and polymer areas cool and keep the pipes from freezing. The major components of 

the system are described below: 

• Heating - The process area's heating requirement is supplied by five electric unit heaters 
attached to the building's steel structure around the process area's perimeter. Each unit heater 
is controlled by an internal factory-installed thermostat device. 

• Ventilation - Ventilation is provided by a sidewall exhaust fan mounted above the roll-up 
door in the north wall. Air is drawn into the space through two louver assemblies, complete 
with gravity backdraft dampers, mounted in the opposite building wall. The ventilation fan is 
controlled by wall-mounted thermostat. 

• Air Conditioning - The electrical room's additional cooling needs are met by a duct-free split 
system mounted on its north wall. This system consists of an outdoor condensing unit and an 
indoor, wall-mounted, fan coil unit connected by refrigerant lines. The system is controlled 
by a wall-mounted thermostat. 

For all HY AC equipment and component manuals including installation and service, see 

Appendix K. For information about maintenance, see Appendix A. 
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These procedures should be used when the facility first opens up or after a shut down. 

3.1.1 Preliminary Treatment 

All chambers should be checked to ensure that no pipes are obstructed prior to starting the 

system. There should be flow to the system before turning on the grinder. Also, the flow meter 

should be turned on and set to the correct operating parameters (See Appendix L, Attachment 

L-1 ). At least one of the slide gates in the diversion box should also be open, so as not to cause a 

back-up within the system. At start-up, it is recommended that only one lagoon train be used 

until a more constant and larger flow is present. However, this is up to the wastewater operator's 

discretion. The grinder can then be turned on using the steps in Section 3.2.1 or Appendix G, 

Attachment G-1. 

3.1.2 Lagoon Treatment System 

The settling basins should be filled with raw water so that the aerators can be turned online using 

the motor starters to reduce odors once the water level in the lagoons reaches its maximum. After 

the aerators have been turned on, water flowing through the aerators should be visible from the 

shore. If not, tum off the aerators and follow the troubleshooting steps in Appendix H. 

3.1.3 Evaporation Lagoon 

The evaporation lagoons processes are dependent on the environment and require no wastewater 

operator interface. Therefore, no action is required at start up except ensuring that appropriate 

valves are opened to allow flow into the lagoon. Also, a minimum water level should be 

maintained at all times. The water should completely cover the bottom of the lagoon up to the 

slope on the shallowest end. If at least 5 feet of liquid depth is present in the evaporative lagoons, 

and the aerators have been deemed necessary (i.e. algae growth, promote evaporation), tum on 

the aerators in the same way as for the LTS . 
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3.1.4 Intermittent Sand Filters 

As the ISF are used only sporadically, no start up procedures are necessary. 

3.1.5 Lime Stabilization Unit 
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Start-up will be covered through the work control process. In addition, wastewater operators 

should ensure that lime slurry is in stock, so operation can begin when necessary. See Section 

3.2.2 for operation of the Lime Stabilization Unit. 

3.1.6 Dewatering Pad 

The Dewatering process will also be handled through the MSA work control process. Ensure 

that prior to starting up the Solids Processing Facility, the geotextile bags and polymer are 

available and ready for use. Polymer should be ordered prior to the first dewatering. A sample of 

lime treated sludge should be sent to the manufacturer (See Appendix B for the shipping form) 

for analysis and determination of the appropriate polymer selection. Hook up the hoses to the 

bags. As unit does not operate continuously, no other operation is needed at the start-up of the 

facility. See Section 3.2.2 for the operation of the dewatering pad. 

3.2 NORMAL OPERA TING PROCEDURES 

3.2.1 Wastewater 

Preliminary Treatment 

The grit chamber has no mechanical parts. Occasionally, the grit that settles in the bottom of the 

chamber will need to be removed. A vacuum truck will be used to remove the solids. Any 

personnel who enter the grit chamber must follow the protocol for confined space entry. 

Flow through these systems is maintained by gravity. The truck unloading station uses quick 

release couplings, the activation of which merely involves using the appropriate hose and 

ensuring that it is connected securely prior to dumping. When operating in "auto" mode, the 

grinder pump will automatically activate during dumping. The grinder pump will shut off once 
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dumping is complete. When operating in "manual" mode, a wastewater operator must be present 

to ensure that the grinder pump is activated during the dumping. Once the dumping has been 

completed with the grinder in manual mode, the wastewater operator will tum the grinder pump 

off. 

Manual operations for the channel grinder consist of the five steps 1 isted below: 

• Verify that there are no obstructions such as scrap metals, etc. in the cutting chamber. 

• Check to see whether the correct indicator lights are illuminated. With the unit off, the amber 
"Power On" light and the green "Power Off' should both be illuminated. 

• Tum the motor switch to the "ON" position. 

• On the control panel, place the three position H-O-A switch in the Hand or Auto mode to 
begin the starting sequence. Once the motor begins the starting sequence, the green "OFF" 
light should go out and the red "RUN" pilot light should illuminate. 

• See Appendix G for more information. 

The flume metering manhole uses an Ultrasonic Flow Meter to measure the flow through the 

flume. Once the meter has been programmed (see Section 2 in the 4210 Ultrasonic Flow Meter 

Installation and Operation Guide in Appendix L, Attachment L-1) and turned on, no further 

operation is required. The meter should remain on at all times. The monitoring system is capable 

of collecting data which can be printed out or downloaded to a laptop computer. This flow meter 

provides the reporting information related to the permitted design flow of the system. 

At the diversion box there are two sluice/slide gates used to control the amount of flow in the 

LTS. If gates have not been used for some time, thoroughly clean stem threads and lubricate 

before use (see Appendix F, Attachment F-2 for details). To open or lift gates, tum hand wheel in 

the direction noted on the wheel and raise the gate to the level desired. To close the gate, simply 

turn the hand wheel in the reverse direction, until flow has stopped. 

Lagoon Treatment System 

System Operation for Performance 

Because of the simplicity of this treatment plant design, there are few opportunities for the 

wastewater operator to control the plant's performance. One of the most critical operational 
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decisions is whether to run one or two of the paired trains of lagoons. This decision needs to be 

based on the experience gained over time in operating the plant. Generally, the main cause of 

poor performance by a lagoon treatment system is the build-up of algae. The presence of algae 

will result in higher concentrations of TSS and BOD in the effluent, as compared to a system 

with minimal levels of algae. One way to reduce algae formation is to operate with only one of 

the two paired trains on-line. This will increase the turbidity in the lagoon and reduce the ability 

of algae to reproduce. Operating the aerators is another way to reduce the abil ity of algae to 

reproduce. Of course, the amount of wastewater being treated will affect the need to operate one 

or both of the paired trains of lagoons. As more flow is being treated, having both lagoons on

line may improve the treatment performance. Temperature is another parameter affecting the 

need to operate one or both of the paired trains of lagoons. In winter, when temperatures are cold 

and biological activity slows down, having both lagoons on-line may improve the treatment 

performance. The wastewater operator should consider these factors in selecting how many 

paired trains of lagoons to have on-I ine. 

When there is low flow, such as when the facility first opens, it is recommended that only one 

lagoon train (i.e., one aeration and settling lagoon) be operational. However, it is the wastewater 

operator's decision when to open the second train, as they are both capable of handling 

maximum loading capacity. 

Aeration Lagoons 

Aerations lagoons will need to be kept to their designed water level at all times. The aerators 

should remain in operation any time influent is present in the lagoon in order to keep the contents 

from becoming anaerobic. Operation responsibilities include ensuring that aerators have power 

and a sufficient volume of liquid is flowing through them. Raw water may be supplied from the 

HDPE makeup water line as necessary. Aerators should be turned off any time the volume of 

liquid in the lagoon is less than 2.5 feet. 

Settling Lagoons 

Although the water levels in the settling lagoons are not required to be kept to their operational 

water level, it is recommended that the water remain high so the aerators do not remix the settled 
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solids. The aerators need a minimum of 2.5 feet of water so they will not rest on the liner. Raw 

water may be supplied from the HDPE makeup water line as necessary. Aerators in the settling 

lagoons should be operated most of the time to maintain an aerobic layer that reduces odor and 

algae growth. When conditions are favorable to keep odors at bay and reduce re-suspension of 

solids in the settling lagoon, the wastewater operator may choose to tum off the aerators. 

Removing solids from the settling lagoons is important to achieving good performance from the 

treatment plant. If the solids blanket in the settling lagoons becomes too deep, then solids will 

carry over from the lagoon into the effluent. In this case, removing the solids will restore the 

performance of the lagoon system. 

Evaporative Lagoons 

The evaporative lagoon requires no daily operation. However, a minimum water level should be 

maintained at all times. Water should be added directly to the evaporative lagoons when 

necessary. This is to ensure linear stability and prevent liner uplift. Raw water may be supplied 

from the HDPE makeup water line as necessary. A liquid depth of 5 feet in the lagoon is 

sufficient to start the aerators. The aerators assist in controlling algae growth and help promote 

evaporation. It is the wastewater operator's decision on when and how long to tum on the 

aerators. The wastewater operator should also analyze the lagoon levels to determine whether an 

overflow situation is imminent. See Figure 3-1 and Table 3-1 to assist in this decision. 

Intermittent Sand Filters (!SF) 

The ISFs are to be used in emergency discharge situations (See Section 3.3) or to remove excess 

algae from the evaporative lagoons. See Section 3.3.5 for how to operate the pumps. Use of the 

ISFs is one of the few process control decisions the wastewater operator must make for this 

treatment plant. If the contents of the evaporation lagoons contain excessive levels of solids or 

algae, then operation of the ISFs should be initiated and the filtered flow returned to the 

evaporation lagoons. By operating the ISFs, the solids will be trapped on the surface of the filters 

and removed from the lagoons. Effluent from the evaporation lagoons should run through both 

sand filters in several intervals throughout the day for a maximum of 36,730 gpd for each sand 
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fi lter or a total of 73,460 gpd. In order to not exceed the 36,730 gpd limit, the effluent pump 

from the evaporative lagoon pump vault should not be run for more than 6 hours per day through 

each sand filter. The wastewater operator will need to rake the sand on the top of the filters from 

time-to-time to keep them free of weeds. If the filters are used regularly, then it may be 

necessary to rake the sand on the top of the filters to break up any crust that forms over the sand. 

After extended use, it will be necessary to scrape the top layer off of the filters to remove the 

solids that have collected. If some of the sand is removed during scraping, this will need to be 

replaced with fresh filter sand. Solids scraped from the filter should be disposed of as directed by 

the Environmental Compliance Officer (ECO). 

EVAPORATION LAGOON 2 
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Cross Sections of the Evaporative Lagoons 
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Table 3-1 
Evaporation Lagoon Volume Levels 

Evaporation Lagoon 1 (west) 

Elevation Area1 Volume Volume Elevation 
(feet) (square (cubic feet) (gallons) (feet) 

feet) 

6992 -o -o -0 6973 

700 46,966 23,483 175,653 698 

701 158,653 126,293 944 ,668 699 

702 295 ,891 353,565 2,644,662 700 

703 383 ,301 693,161 5,184,841 701 

704 391 ,031 1,080,327 8,080,842 702 

705 398,817 1,475,251 11 ,034,874 703 

7064 406,654 1,877,986 14,047,335 7044 

707 414 ,553 2,288,590 17,118,649 705 

7085 422 ,507 2,707,120 20 ,249,254 7065 

Notes: 
1 The area is the area at the water surface at the elevation indicated. 
2 Low point of West Lagoon 
3 Low point of East Lagoon 
4 Design water line elevation , bottom of 2 ft. freeboard . 
5 Maximum water elevation, top of 2 ft freeboard (spi llway). 
Source: Water Balance Model Report by Robert Yager. 

Evaporation Lagoon 2 (east) 

Area1 Volume Volume 
(square (cubic feet) (gallons) 

feet) 

-o -o -o 

30,357 15,179 113,535 

88,838 74,776 559 ,324 

149,850 194,120 1,452 ,018 

181,447 359,769 2,691,068 

186,614 543,799 4,067,617 

191 ,835 733,024 5,483,016 

202,452 930,167 6,957,649 

207 ,838 1,135,312 8,492 ,134 

213 ,290 1,345,876 10,067,152 

21 

HNF-52451 
Revision 5 

Combined Lagoons 

Area1 Volume Volume 
(square feet) (cubic feet) (gallons) 

-0 -o -0 

77 ,323 38,662 289,188 

247,491 201 ,069 1,503,992 

445,741 547,685 4,096,680 

564 ,748 1,052,929 7,875,909 

577 ,645 1,624,126 12,148,459 

590,652 2,208,274 16,517,890 

609,106 2,808,153 21,004,984 

622,391 3,423,902 25,610,783 

635,797 4,052,996 30,316,406 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

3.2.2 Solids Processing 

HNF-52451 
Revision 5 

Solids Treatment and Disposal will be handled through the work control process at the time that 

solids treatment and disposal is necessary. The following description will be used in the 

planning process. 

Solids Delivery 

Sludge can be delivered to the Sludge Processing Facility two ways: the truck unloading station 

and the flump connections. The truck unloading station should be used to unload sludge from the 

vacuum service trucks. The truck unloading station uses quick release couplings, which merely 

involve using the correct hose and ensuring that it is connected securely. Sludge from the lagoon 

system will be processed as necessary when it is removed from the settling lagoon or the 

evaporative lagoon. Sludge may come through the truck unloading station or the flump 

connections, located near the settling lagoons. If a flump is used, a pump with a capacity for 

approximately 300 gpm at 1190 feet will need to be utilized. A wastewater operator shall be 

present at the Sludge Processing Facility for this operation to ensure that following steps are 

followed: 

• Determine which mixing tank will be used. 

• Ensure that valve STS-V-015 is open and valves STS-V-018 and STS-V-027 are closed. 
Also, ensure that all drain valves (STS-V-012, -014, -019, -028, -024, -033 , -021 ,-030) are 
closed. 

• Align valves along pipe runs STS-SL-203/204 as noted below: 

Transfer to Mixing Tank l ; Open valve STS-V-016 and Close valve STS-V-015. 

Transfer to Mixing Tank 2; Open valve STS-V-015 and Close valve STS-V-016. 

• Connect the hose from the truck to the quick-disconnect coupling outside of the building, and 
open valve STS-V-011. 

• Manually start the grinder (STS-GRD-001 ), which is also interlocked to the sludge feed 
pump (STS-P-001). Manually start STS-P-001 to begin transfer of sludge to the selected 
mixing tank. Monitor the water level gauge as pumping proceeds. 

• Manually stop the grinder/sludge feed pump once septic tanker truck is emptied. Do not 
allow the pump to run dry for more than two or three minutes. 

• Close valves STS-V-015 and STS-V-011. 
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Lime stabilization should begin once the tanks are full or if the wastewater operator decides lime 

stabilization is necessary, sooner. Safety information regarding the dangers of working with and 

around lime is provided in Appendix 0 , the Material Safety and Data Sheets (MSDS), 

Attachment 0-1. Proper procedures for lime stabilization are indicated below: 

• Place the vendor-supplied lime totes in the containment dike, place the lime tote agitator 
apparatus on top of tank, and manually start the agitator to mix lime solution. Hook-up the 
flexible hose connection to the tote. Ensure that valves STS-V-075, STS-V-077 are open, 
drain valve STS-V-074 is closed, and sample port valve STS-V-078 is closed. 

• Open valve for pH probe insertion and insert pH probe per procedure. The pH probes are 
designed to last up to 1 year. If the probe cannot be calibrated prior to use, it should be 
disposed of in a waste receptacle. 

• Align valves for mixing sludge in pipe runs STS-SL-209/210 or 206/207 as noted below: 

If mixing sludge in Mixing Tank 1: Open valves STS-V-018, STS-V-022, STS-V-023 
and close valve STS-V-025, STS-V-021 , and STS-V-019. 

If mixing sludge in Mixing Tank 2: Open valves STS-V-027, STS-V-031 , STS-V-032 
and close valve STS-V-034, STS-V-030, and STS-V-028. 

• Manually start sludge mixing pump (STS-P-002) if using Mixing Tank 1 or manually start 
sludge mixing pump (STS-P-003) if using Mixing Tank 2. 

• Prepare to add lime to static mixer by the following procedure: 

If adding lime solution to Mixing Tank l , open STS-V-079 and STS-V-112 and close 
STS-V-080. 

If adding lime solution to Mixing Tank 2, open STS-V-080 and STS-V-113 and close 
STS-V-079. 

• Ensure that air valve AIR-V-110 is closed. Connect air-operated lime addition pump (STS-P-
004) to the air line, ensure that the air compressor is operating and has pressure, and open air 
valve AIR-V-110 and AIR-V-108 to start pumping lime to the static mixer. 

• Monitor pH of the circulated sludge until a pH of 12 is reached. Record the time it takes the 
batch to reach a pH of 12 or above on the Lime Stabilization Batch Form (Appendix B). 

• Stop or slow the addition of lime by adjusting air valve AIR-V-110. Monitor pH reading to 
ensure that a pH of 12 is held for at least 30 minutes. If the pH reading falls below 12, then 
open air valve AIR-V-110 to add additional lime. If pH holds at or above a pH of 12 for at 
least 30 minutes, then tum off sludge mixing pump. 

• Record the time the batch mixing is stopped. 

• Tum off the lime addition pump, air compressor, and agitator, and close the remaining 
valves. Rinse the agitator off with the hose RWS-H-010 before storing it. Open RWS-V-090 
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to allow flow to the hose and tum on raw water pump (RWS-SKD-001 ). Tum off pump and 
close valve when finished. 

• Remove the pH sensor from pipe and clean with water prior to storing. The sensor will be 
stored in tap water or 4 pH buffer solution if storing overnight or if longer stored with a 
protective cap containing potassium chloride (KCl) solution. 

It is important to let the sludge settle and decant the water, so that a large amount of high pH 

wastewater does not enter the aeration basin and disrupt the biological processes taking place. 

However, the operator decides whether the sludge is allowed time to settle and water is decanted. 

An alternative is to close the valve SWS-V-006 at the dewatering pad and di lute the water before 

allowing the wastewater to flow to the lagoon system. Use the following procedure to decant 

sludge: 

• Allow lime-mixed sludge to settle, typically overnight. Open the top inspection port of tank 
and measure the depth of water above the lime-stabilized sludge that has risen to the top. 
Utilize the top of the inspection port as a reference to document the measured depth. 

• Prepare to utilize the supernatant pump (SWS-P-001). Ensure that valves STS-V-073 and 
S TS-V -071 are opened. 

• Ensure that air valve AIR-V-106 is closed and AIR-V-104 is open. Connect the air-operated 
supernatant pump to the air line. Insert the suction hose of the supernatant pump (SWS-P-
001) through the inspection port to a depth that is slightly less than measured above to ensure 
that only water is pumped via the supernatant pump. Slowly open air valve AIR-V-106 and 
pump-off the supernatant to the underground HDPE pipe through the collection manhole, and 
ultimately to the evaporative lagoon. Close air valve AIR-V-106 when water has been 
decanted and slowly remove the suction hose from tank. 

• Once water has been decanted from the lime-stabilized sludge, prepare to receive the sludge 
at the Dewatering Station by preparing the polymer feed system and filter bags. 

Dewatering 

Once sludge has set and been decanted, remaining sludge will be pumped to the dewatering pad. 

Two wastewater operators are required: one to run the pump in the Sludge Processing Facility 

and one at the dewatering pad. The following procedures should be followed: 

• Ensure that a filter bag is connected to at least one of the flexible hoses (STS-H-004 or STS
H-018) and ensure that line STS-SL-208 is connected to the static mixer via flexible 
connection STS-H-003. Open valves STS-V-036 and STS-V-039, and close drain valve STS
V-040. Open either valve STS-V-038 or STS-V-117 as required to feed the filter bag. 
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• Prepare polymer feed system by connecting a water tote to the polymer water pump skid 
using the flexible connection R WS-H-008. Connect a polymer tote to the polymer mixing 
skid using the flexible connection STS-H-007, and connect the polymer addition system to 
line STS-P-801 via flexible connection STS-H-005. 

Note: polymer has a 1-year shelf-life. 

• Open water valve RWS-V-121 and open polymer valves STS-V-092 and STS-V-094. Ensure 
that drain valve STS-V-093 is closed. 

Note: Ensure that the de-watering sump pump (SWS-P-002) is operable. The wastewater 
operator may wish to close valve SWS-V-006 if the pH reading is required prior to sending 
lime treated water to the aeration lagoons. 

• Once the dewatering station is arranged as noted above, then the transfer process can be 
prepared for transfer of lime-treated sludge. 

• Align valves along pipe runs STS-SL-209/211 /208 or STS-SL-206/208 as noted below: 

To transfer from Mixing Tank 1: Valve STS-V-018 should already be opened. Close 
valve STS-V-022 and open valve STS-V-025 and STS-V-026. 

To transfer from Mixing Tank 2: Valve STS-V-027 should already be open. Close valve 
STS-031 and open valve STS-V-034 and STS-V-035. 

• Manually start sludge mixing pump either STS-P-002 (for Mixing Tank l transfer) or STS-P 
-003 (for Mixing Tank 2 transfer), whichever pump was used to previously mix the sludge) 
to transfer lime-treated sludge to dewatering station and manually start polymer mixing skid 
pump to inject polymer into the static mixer. 

• Monitor the discharge of the treated-sludge at the dewatering facility and check to ensure that 
the drained water does not overflow the containment dike. Monitor the level gauge associated 
with the tank being pumped and tum-off sludge mixing pump once the tank is emptied. At 
this point, the process in now complete. Sludge should dewater and room will be left to fill 
next time. 

• Once the geotextile bag is sufficiently full , wastewater operator should arrange for the bag to 
be disposed of properly. 

Cleaning 

After all sludge has been removed, clean the m1xmg tanks and lime-addition p1pmg. The 

following procedure should be followed: 

• Attach the raw water hose from Hose Utility Station # 1 to valve STS-V-012. 

• Open up valve STS-V-011 , STS-V-012, STS-V-015 . 

If transferring to Mixing Tank 1, open STS-V-016 and close STS-V-017. 

If transferring to Mixing Tank 2, open STS-V-017 and close STS-V-016. 
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• Start the grinder (STS-GRD-001)/sludge feed pump (STS-P-001), and raw water pump 
(R WS-SKD-001) to start flow through the system. Allow water to flow until mixing tank is 
full. 

• Manually stop the grinder/sludge feed pump, and raw water pump. 

• Shut valves STS-V-011 and STS-V-012 

• Ensure that valve STS-V-036 at the dewatering pad is open. 

• Attached the portable water tank to hose STS-H-0012 to rinse out lime-addition piping. 

• Prepare to rinse out lime addition system by following the procedure below: 

If rinsing out Mixing Tank 1, open STS-V-079 and STS-V-112 and close STS-V-080. 

If rinsing out Mixing Tank 2, open STS-V-080 and STS-V-113 and close STS-V-079. 

• Start rinsing out the mixing tank piping by following the below procedures; 

Mixing Tank 1: Open valves STS-V-018, STS-V-022, and STS-V-023. Close STS-V-
025 and clean out valves STS-V-019, STS-V-021, and STS-V-024. 

Mixing Tank 2: Open valves STS-V-027, -031 , and -032 and close STS-V-034 and clean 
out valves STS-V-028, STS-V-030 and STS-V-033. 

• Start the sludge mix ing pump (STS-P-002 for Mixing Tank I or STS-P-003 for Mixing Tank 
2). 

• Ensure that air valve AIR-V-110 is closed. Connect air-operated lime addition pump (STS-P-
004) to the air line; ensure that the air compressor is operating and has pressure prior to 
operating the pump. Open air valve AIR-V-110 and AIR-V-108 to start pumping the water 
through the system. 

• Allow water to flow through mixing tank piping and lime addition piping for a minimum of 
five minutes . 

• Open valves to allow flow to head to the dewatering pad. 

For Mixing Tank 1: Open valves STS-V-025 and-026 and close STS-V-025 and-035. 

For Mixing Tank 2: Open valves STS-V-034 and -035 and close STS-V-026 and -031. 

• Shut down the water flowing through the lime-addition system. Close the valves associated 
with the system. 

• Tum off sludge mixing pump once there is no longer water in the tank. 

• Shut all valves and re-attach hose STS-H-003 at the dewatering pad to prepare for the next 
dewatering process. 

• Polymer skid pump, chamber and associated piping should be flushed after each use. 
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Normal operation for the electrical system consists of using switches and electricity to power 

motors and pumps. If a problem arises, the electrical system should be inspected and/or repaired 

by a qualified electrician. 

3.2.4 Alarm System 

Alarm systems are located in the building to warn when there is high sludge level in the mixing 

tanks or the raw water tank. All flow to these tanks should be shut off at this point. Then the 

alarms must be shut off manually using the labeled button. 

3.3 EMERGENCY OPERA TIO NS AND RESPONSES 

3.3.1 Power Outage 

A power outage should not stop the flow of influent in the system since the LTS is driven by 

gravity. However, the grinder and aerators will be stopped in the event of a power outage. If this 

is a localized event, the bypass through the bar gate should be utilized to keep the influent from 

backing up. The flow meter has battery backup, so it should continue to run through the power 

outage. The battery will last for up to 7 days, so should be used as little as possible. 

With the aerators off, the system wi ll be less effective and may result in unacceptable odors. As 

no mixing occurs in the aeration basin, flocculation will not result. Therefore, more solids may 

pass into the settling basin and evaporation basin. This should not be a problem, as long as the 

power is restored within a short-period of time. As for the odor, if the power is out longer than 

24 hours, temporary power should be brought in to return the system to normal operation. 

If the power goes out whi le sludge is being lime-stabilized, the mixing process will need to start 

over again until a pH of 12 has been held for 30 minutes or more. Pumps should be turned off 

until power returns. If a power outage occurs while the polymer is being mixed, the pumps 

should be shut off and operations can resume once power is restored. 
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After an earthquake, all systems should be checked for leaks and damage. The liquid levels in 

each of the lagoons should be checked for several days afterward along with the leak detection 

pumps to detect whether the liners have been damaged. If a leak is detected, the lagoon should be 

emptied and repaired by a knowledgeable contractor. 

3.3.3 Collection System Leak 

If a leak is detected within the preliminary treatment system piping or a secondary liner, the flow 

should be stopped to that part of the system and diverted if possible. If one of the lagoons is 

determined to have a leak, then the other train or evaporative lagoon should be used. The 

affected portion of the system should be emptied and then repaired by a knowledgeable 

contractor. 

3.3.4 Evaporation Lagoon Overtopping 

To prevent evaporative lagoon overtopping, an emergency discharge should take place when the 

water depth is less than 2 feet from the spillway, as this is the limit of the freeboard depth. If the 

evaporation lagoon does overtop, a report in accordance with Permit ST-0045514 will be filed 

with the Department of Ecology. After an overtopping event occurs, the earth around the lagoons 

will be checked for erosion or other signs of damage, and emergency clean-up will be 

implemented. 

3.3.5 Emergency Discharge to Ditch 

An emergency situation occurs when release of water becomes necessary to prevent impacts to 

human health, to alleviate safety risks, to avoid damages due to liner failure, and/or to prevent 

potential overflow situations. A potential overflow of the evaporative lagoons is considered 

anything over the freeboard depth, which is 2 feet below the spillway (Figure 3-1 ). 

If an emergency discharge is determined necessary, the following procedures apply: 

• Contact Depart of Ecology for sampling requirements 
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• Open up the valves to allow flow into the Lagoon Pump Station and then onward to the 
ISF. 

• Start the pump once it is submerged. 

• Before turning on the pumps at the Sand Filter Pump Station, ensure that the valves are 
open for the direction to send the flow to the ditch and that there is water in the manholes. 

• Watch the initial flow onto the filter to verify that the flow evenly covers the filter. When 
releasing to the ditch, measure the effluent flow from the evaporation lagoon to the ditch. 

• Measure discharge flow using portable flow meter or best management practice. 

• Make appropriate notifications according to State Waste Discharge Permit ST-0045514 
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Monitoring of the wastewater influent and wastewater effluent is required under Permit ST-

0045514. Discharge flow of domestic wastewater to the double-lined evaporation lagoons is 

limited to 55 ,000 gpd. The wastewater influent flow meter is located in the flow metering 

manhole (Figure 4-1) and the specifications are located in Appendix L, Attachment L-1. 

In case of an emergency, measure the flow from the evaporative lagoon(s) at the location noted 

in Figure 4-3. This pipe has been capped to ensure that no accidental effluent will be released 

unless in an emergency. 

4.2 EVAPORATIVE LAGOON DEPTH, SLUDGE MONITORING, AND LEAKED 
WATER MONITORING 

The evaporative lagoon water depth will be measured monthly and the sludge depth will be 

measured once per permit cycle per Permit ST-0045514. A measuring device will be used to 

estimate the lagoon water depth at a constant location (Figures 4-1 and 4-2). Calculations should 

be used to convert the slope measurement to a vertical depth measurement. Calculations are 

found in Figures 4-4 and 4-5 . A sludge measurement device will be used to estimate the lagoon 

sludge depth at a location accessible by the operator. Sludge measurements should be taken in 

the same general area of the lagoon each time measurements are taken (See Figure 4-2). 

The leakage between the primary and secondary liners will be monitored for each of the lagoons. 

A baseline leakage volume was established at startup, as some minor collection of leakage 

between the two liners is expected. Any leakage between the liners flows to a centralized sump 

and is pumped back into the same lagoon via a slopesider sump pump. Each sump pump has a 

flow meter. This system essentially reduces the head on the secondary liner to a minimum, so as 

to not allow any head to promote flow through any potential opening in the secondary liner. 

Volume of leaked water which is pumped out of each lagoon will be recorded to monitor leak 

rates. Once the total recovered leakage reaches the action rates shown in Table 4-1 , the 
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wastewater operator will be required to document the need for necessary repairs to the primary 

liner. 

Table 4-1 
Action Leak Rates for Each Lagoon 

Action Leak Rate Linear Surface 
Action Leak Rate Location Area 

(gal Ions/acre/day) 
(acre) (gallons/day) 

Aeration Lagoons 250 0.23 60 

Settling Lagoons 250 0.19 50 

Evaporation Lagoon 1 (West) 500 12.04 6020 

Evaporation Lagoon 2 (East) 500 5.49 2800 

4.3 SAMPLING AND ANALYSIS 

Per Non-Radioactive Air Emissions Notice of Construction Approval Order Conditions and 

Restrictions DE12NWP-001 , a baseline assessment was conducted within 90 days of 

commencement of operations of the facility fo r each of the three applicable Toxic Air Pollutants 

(TAP) listed in Table 4-2 (ammonia, chloroform, and 1,4-dichlorobenzene). Sampling and 

analysis for Table 4-2 pollutants in the influent stream wi ll be in accordance with an EPA 

approved method from 40 CFR Part 136. Refer to Section 5.0 of this O&M Manual for the 

complete Sampling and Analysis Plan. 

Table 4-2 
200 Area Lagoon Sampling Requirements for Air Emissions 

Parameter Units Minimum Sampling Frequency Concentration 

(1) Wastewater Influent 
Sample the wastewater entering the Truck Unloading Chamber or Inlet Chamber, when system is online, excluding any side-stream 
returns from inside the plant. 

Ammonia mg/L Annual 52,400 

Chloroform µg/L Annual 12,400,000 

1,4-dichlorobenzene µg/L Annual 2,650,00 

All laboratory analyses will be done at a state-certified analytical laboratory. The required 

parameters and frequency of measurement are shown in Table 4-3 for Permit No. ST00455 14. 
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Locations of sampling are shown in Figure 4-1 and Figure 4-3. In emergency discharge 

situations, it is also required to sample the effluent for pH, BODs, and total suspended solids 

(TSS) (Figure 4-3). Testing and reporting requirements regarding the parameters, format, and 

frequency of measurement are specified by the Department of Ecology as part of Permit ST-

0045514 for wastewater. Refer to Section 5.0 of this O&M Manual for an example Sampling 

and Analysis Plan. 
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EVAPORATIVE LAGOON NO. 1 

DEPTH OF WATER = [TOP BANK EL - BOTTOM LAGOON EL] - 0.3387 * L 

Dw = [11.25') - 0.3387 * L 

Example: Given L = 25 fl 

Ow = 11 .25 - 0.3387 (25) = 2.78 ft 

Figure 4-4 
Water Depth Calculation for Evaporative Lagoon No. 1 
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EVAPORATIVE LAGOON NO. 2 

DEPTH OF WATER = [TOP BANK EL - BOTTOM LAGOON EL] - 0.3351 • L 

Ow = [13.25'] - 0.3351 • L 

Example: Given L = 25 ft 

Ow = 13.25 - 0.3351 (25) = 4.87 ft 

Figure 4-5 
Water Depth Calculation for Evaporative Lagoon No. 2 
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Table 4-3 
200 Area Lagoon Sampling Requirements for Wastewater Permit 

Minimum 
Parameter Units Sample Location Sampling Sample Type 

Frequency 

(1) Wastewater Influent 
Wastewater Influent means the raw sewage flow from the collection system into the treatment facility. Sample the wastewater 
entering the headworks of the treatment plant excluding any side-stream returns from inside the plant. 

Flow 55,000 gpd Flume Metering Continuousa Metered/ 
Manhole Recorded 

Biochemical Oxygen mg/L Truck Unloading 4/yearb 8-Hour 
Demand (BODs) Chamber Compositec 

BODs lbs/dayd NA 4/yearb Calculated0 

Total Suspended Sol ids mg/L Truck Unloading 4/yearb 8-Hour 
(TSS) Chamber Compositec 

TSS lbs/dayd NA 4/yearb Calculated0 

(2) Final Wastewater Effluent 
Final Wastewater Effluent means wastewater which is exiting , or has exited , the last treatment process or operation. 

Evaporative Lagoon Water 0.1 ft Each Lagoon Month ly Measured 
Depth 

Evaporative Lagoon Sludge 0.1 inches Each Lagoon 1/Permit Cycle Measured 
Depth 

Leaked Water 1 Yes/No Each Lagoon Daily, if present Measured 

Volume of Leaked Water gallons/day Each Lagoon Weekly, or as Measured 
measured when 
pumped 

a Continuous means uninterrupted except for brief lengths of time for ca libration , for power fai lure, or for unanticipated 
equipment repair or maintenance. Flow must be measured hourly during infl uent flows when continuous monitoring is not 
possible. 

b 

C 

d 
e 

f 
gpd = 
mg/I= 

4.4 

4/Year means 4 times per year in the specified months (February, May, August, and November). The Permittee must report 
data on the monthly discharge monitoring report. 
8-hour composite means a manual composite collected over an 8 hour period. The composite shall be composed of at least 
four separate grab samples of equal volume, collected at two to three hour intervals during a normal work day which is at 
least 8 hours long. All attempts should be made to keep sample timing and methodology consistent over all sample events. 
lbs/day= Concentration (mg/L) x Flow (in MGD) x 8.34 

Calculated means figured concurrently with the respective sample, using the following formula : Concentration (in mg/L) X 
Flow (in MGD) X Conversion Factor (8.34) = lbs/day 
If leaked water is observed report yes , if not report no. 
gallons per day 
mill igrams per liter 

REPORTING 

Any notifications and submittals required under NOC Order DE 12NWP-00 I (air permit) are to 

be submitted to the State of Washington, Department of Ecology at: 
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Results of wastewater sampling conducted pursuant to the NOC Order DE12NWP-001 shall be 

submitted to Ecology within 90 days of completion of validated laboratory analysis results of 

such assessment. 

Wastewater operation reports for the facility are to be submitted to State of Washington, 

Department of Ecology at: 

Water Quality Permit Coordinator 
Department of Ecology 
Nuclear Waste Program 
3100 Port of Benton Boulevard 
Richland, WA 99354 

Or for electronic reporting submit to the below web page. 
https:/ /fortress. wa.gov/ecy/publications/summarypages/ 1110013 .html 

Table 4-4 presents a condensed list of reports required to be sent to the Department of Ecology, 

and the schedule at which they should be sent. See Permit ST-0045514 and DE12NWP-001 , 

Revision 1 for complete set of applicable reports. 

Table 4-4 
Monitoring and Reporting Requirements 

Permit Submittal Frequency First Submittal Date Section 

S3.A Flow/Discharge Monitoring Report Quarterly 15 October 2012 

S3.A Lagoon Sludge Depth 1/permit cycle 30 June 2017 

S3.E Reporting Permit Violations As necessary 

S4.E Wasteload Assessment 1 /perm it cycle 30 June 2017 

S5.G Operations and Maintenance Manual 1 /perm it cycle 1 September 2012 

S5.G Operations and Maintenance Manual Annually 1 September 
Update or Review Confirmation Letter 

S7 Appl ication for Permit renewal 1/permit cycle 30 April 2017 
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5.0 FIELD SAMPLING AND ANALYSIS PLAN 

5.1 PURPOSE 
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This Field Sampling and Analysis Plan will be used for sampling the 200 West Area Evaporative 

Sewer Lagoon in support of Permit ST-0045514 and NOC Order DE12NWP-001, Revision l. 

An analysis from the sampling is used to show compliance with Permit ST-0045514 and NOC 

Order DE12NWP-00 l, Revision l. 

5.2 RESPONSIBILITIES 

Members of MSA Environmental Site Services (ESS) Organization in coordination with the 

Water and Sewer Uti liti es Organization will conduct sampling and shared recordkeeping. This 

includes scheduling sampling events, collecting samples, completing chain-of-custody forms, 

and shipment/delivery of the samples to the analytical laboratory. 

MSA Water and Sewer Uti lities will be responsible for all interfaces with the offsite analytical 

laboratory, all data validation activities, recordkeeping associated with sample test results , and 

filling out the Flow/Discharge Monitoring Reports provided to the Department of Ecology. 

MSA Water and Sewer Utilities will be responsible for providing access to lagoon area (i .e., 

unlocking the gate), assisting with sampling activities (e.g., operation of discharge box valves to 

control flow, physically collecting samples and delivery to an accredited analytical laboratory), 

and recordkeeping associated with the field sampling logbook , shipping, and chain of custody 

forms. 

An accredited laboratory wi ll perform sample analyses. The laboratory must be accredited by the 

State of Washington, Department of Eco logy to perform all the analyses required by Permit ST-

0045514. 
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5.3 TRAINING REQUIREMENTS 
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The ESS and MSA Water and Sewer Utilities personnel responsible for performing/overseeing 

sampling activities at the 200 West Area Evaporative Sewer Lagoon will be trained to sample in 

accordance with the sampling protocol outlined in Section 5.4 below. 

5.4 SAMPLING REQUIREMENTS 

5.4.1 Minimum- Required Sampling Equipment 

The following serves as a checklist of the minimum-required sampling equipment used for this 

activity (See sample form in Appendix B): 

• Chain of custody form (form# BC-6000-828) 

• Field sampling logbook 

• Sample containers 

• Container labels 

• Latex gloves 

• Paper towels or shop towels for wiping down containers 

• Substantial footwear 

• Cellular phone or radio 

• Sealable plastic bags 

• Ice chest with ice 

• Field pH meter (if needed) 

5.4.2 Sample Collection & Handling Requirements 

Samples should be representative of influent to the aeration lagoon during normal sampling. All 

samples are to be collected in clean plastic sample containers provided by the accredited 

laboratory. The normal sample is collected from the flow via a ladle then placed into the 

container until the container is full. 
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Normal Sampling 
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Permit ST-0045514 requires the sample to be taken prior to any treatment and excluding any 

side-stream returns, which is considered to be at the truck unloading chamber. Quarterly (see 

Table 4-3 for specific months), a 1-liter container is used to collect influent for the TSS and BOD 

analyses. Sample containers are filled and rinsed in the effluent stream three times prior to 

sample collection. 

The influent will also be collected (See figure 4-l) for alf sample to assess pollutant 

concentration for ammonia (use a 500ml bottle), chloroform (use a 40ml bottle), and 

dichlorobenzene (bottle size 40ml bottle) in accordance with NOC Order DE12NWP-001. These 

samples and analyses are required to be completed annually and submitted to the Department of 

Ecology, ifresults exceed table 2 values of the NOC Order. 

Emergency Discharge Sampling 

Complete sampling per the Department of Ecology's sampling requirement upon notification of 

an emergency see section 3.3.5 above, under the direction of the responsible party/management. 

5.4.3 Management of Waste Generated by Sampling Activities 

The analytical laboratory will dispose of any used and unused excess sample material remaining 

after analysis through standard disposal practices for wastewater effluent. Nothing inherent in 

these samples requires special disposal practices. 

Other debris managed as part of the sampling process, such as used latex gloves, rags, and paper 

towels are disposed of as sanitary waste. 

5.4.4 Quality Assurance/Quality Control Requirements 

The field sampling logbook documents all pertinent information related to sampling activity. All 

entries in the logbook will be completed in ink, including the date and the signature of the person 

completing the logbook entry. 
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The temperatures of sample and ambient air will be recorded in field sampling logbook and 

include a description for each day of sampling a notation of any observed conditions that could 

affect sample results ( e.g., evidence of algae, operation of aerators in aeration and settling 

lagoons, visible solids in sample). 

Sample containers are packaged in a plastic bag and placed in an ice chest packed with ice to 

facilitate the preservation requirement that sample be maintained at 4 degrees Celsius (±2 °C) 

prior to analysis. This also facilitates cooling of the sampling during delivery to the laboratory. 

At the laboratory, the sample will be maintained at a temperature of 4 °C (± 2 °C) prior to 

analysis. 

5.4.5 Sample Labeling & Chain-of-Custody 

Sample labels will include the time and date of sampling. Sample labels will be applied to all 

sample containers. Label information is recorded using waterproof ink. Labels will be firmly 

affixed to the appropriate sample container(s). The following information will be included on 

each sample label: 

• Name of collector 

• Date and time of collection 

• Place of collection 

• Description of material being sampled (i.e., sewage) 

• Unique sample identification number corresponding to sample identification number on 
chain-of-custody 

• Specific analysis required 

• Preservation requirements (i.e., cool to 4 degrees Celsius) 
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All samples are recorded on a chain-of-custody form. The primary purpose of the chain-of

custody form is to create a written record to trace the possession and handling of the sample from 

the moment of collection through analysis and eventual disposal. The sample remains in the 

custody of the sampler through transfer to the analytical laboratory. A sample is in someone's 

custody under any of the following conditions: 

• The sample is in one's actual possession. 

• The sample is within view, after being in one's physical possession. 

• The sample is in a locked area to prevent unauthorized personnel from tampering with it. 

• The sample is in a secured area, restricted to authorized personnel only. 

The following information is recorded on the chain-of-custody: 

• Name and address of analytical laboratory doing the analysis 

• Name, address, phone number, and fax number of client contact person 

• Billing information 

• Required turnaround time 

• Project name for future reference to help identify the sampling event, including names of all 
personnel involved in sampling 

• List of unique sample identification numbers, description (i.e., size and type) of sampling 
container tied to each number, date and time sample was added to each container, and 
specific analysis requested for each 

• Preservation and holding time requirements, as appropriate 

• Under the comments section, any project-specific information that might be useful to 
laboratory in running analysis, such as detection limit requirements, process knowledge, etc. 

At the time of turnover to laboratory, the sampler signs and dates chain-of-custody. The 

laboratory representative also signs and dates chain-of-custody to indicate when the laboratory 

took possession of sample. The laboratory representative makes a copy of the chain-of-custody 

for retention. The original chain-of-custody wi ll remain with sample throughout analytical 

process. 
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5.5 SAMPLE ANALYSIS & REPORTING REQUIREMENT 

5.5.1 Analytical Techniques & Requirements 
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Permit ST-0045514 calls for the analytical methods listed in Table 5-1. Alternate methods are 

allowed provided the practical quantitation limits (PQLs) given in Table 5-1 are achieved. 

Parameter 

B005 

TSS 

Table 5-1 
Analytical Methods 

EPA Method PQL 

405.1 4 

160.2 1.0 

5.5.2 Holding Time & Preservation Requirements 

Units 

mg/L 

mg/L 

Table 5-2 lists the holding time and preservation requirements, per the respective analytical 

methods called out in Permit ST-0045514. The laboratory will notify the MSA Point of Contact 

(POC) immediately if a holding time is exceeded and a new sample will be taken. 

Table 5-2 
Holding Time and Preservation Requirements 

Parameter Preservation Holding Time 

B005 cool to 4 degrees C 48 hours 

TSS cool to 4 degrees C 7 days 

Note: 
• pH is analyzed in field to meet requirement of being analyzed immediately. In add ition , immediately upon receipt at 

laboratory, pH is analyzed again for verification of field results. Sample should be delivered to laboratory as soon 
as possible following sampling, preferably within the hour. 

5.5.3 Detection Limits 

The minimum analytical detection limits are the PQL values given in Table 5-1. 

45 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

5.5.4 Quality Assurance/Quality Control Requirements 
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The analytical laboratory shall follow quality assurance/quality control (QA/QC) requirements 

mandated in each of the respective methods. This includes the running of duplicates, laboratory 

control samples, and blanks. QA/QC data will be provided as part of a data package. 

5.5.5 Data Reporting/Validation Procedures 

The laboratory pH is taken upon receipt of sample at laboratory and results are reported 

immediately to the MSA point of contact. As soon as all results are available, the laboratory 

prepares a written report to document results and submits it to the MSA POC. Upon receipt of 

sample results, the MSA POC reviews results against influent limitations (see Table 5-3, which 

is taken from Permit ST-0045514 and NOC Order DE12NWP-00l). This includes verification of 

holding time requirements, and as appropriate, review of laboratory QA/QC data to verify 

validity of results. In the event of any exceedance of the influent limitations listed in Table 5-3 , 

the laboratory will provide written notification to the MSA POC as soon as possible. Any 

exceedance of the influent limits will also be reported to ESS and MSA Water Utilities 

management immediately so notification can be made to U.S. Department of Energy (DOE) and 

the Department of Ecology, as appropriate. In the event of a permit limit exceedance, the MSA 

POC will arrange to re-sample the influent for the affected constituent as soon as possible. 

If any questions concerning the results anse, the MSA POC wi ll contact the laboratory for 

further information and/or clarification. If questions concerning the test results or the quality 

control samples persist, the remaining sample portions may need to be run for verification of 

previous information. 
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Table 5-3 
Influent Regulation Limits 

Parameter Limits 

Influent BODs 105 lb/day 

Ammonia 52,400 mg/L 

Chloroform 12,400,000 µg/L 

1,4-dichlorobenzene 2,650,000 µg/L 

Notes: 
Influent Regulation Limits are established by Permit ST-0045514 

and NOC Order DE12NWP-001 , Revision 1 
lb/day = pounds per day; mg/L = milligrams per liter, 

µg/L = micrograms per liter 

5.6 DOCUMENTATION & RECORD RETENTION 

The following documentation will be maintained for a minimum of 5 years: 

• Chain-of-custody records 

• Field sampling logbook 

• Sample test results 

• Shipping records (if applicable) 

• Quality control information 

• Copy of laboratory contract(s) 
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6.0 LAGOON TREATMENT SYSTEM MAINTENANCE 

6.1 MAINTENANCE OVERVIEW 

HNF-52451 
Revision 5 

Most of the problems associated with sewage lagoon treatment can be avoided by proper 

maintenance. Maintenance should be carried out in a manner that prevents emergencies or 

unscheduled shutdowns. Information related to the weirs, sluices, and the flowmeter is shown in 

Appendix F and Appendix L. A schedule of required maintenance activities can be seen in Table 

6-1. 

Table 6-1 
Lagoon System Preventative Maintenance Schedule 

Maintenance Daily Quarterly 
Semi-

Annual Annual 

Grounds Inspection X 

Check for Leaked Water X 

Run Lagoon Pump Station X 

Run Sand Filter Pump Station X 

Flow Meter Back-Up Batteries X 

Physical Plant inspection X 

Flume Flow Meter Calibration X 

Leak Detection Flow Meters Calibration X 

The maintenance program should start with the following rules : 

• Observe required safety practices. 

• Keep the treatment system clean and orderly. 

• Have a systematic plan for daily operation. 

• Maintain a routine schedule for inspection and maintenance. 

• Keep records of inspection and maintenance. 

Three basic categories of maintenance programs - performance, physical, and safety - are 

recommended in the subsections below. 
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It is important to have an adequate stock of spare parts or to make arrangements with suppliers 

so that spare parts are available upon request. In an effort to best utilize the available budget, a 

minimum of spare parts for lagoon equipment are kept on hand (Appendix A). Instead, a 

procurement process has been designed to acquire the necessary spare parts on an as-needed 

basis. See Appendix A for the name and numbers of local suppliers. While a part is being 

acquired, the corresponding lagoon train should be closed down and flow routed through the 

other lagoon train. 

Maintenance activities performed on all equipment will be established by the Maintenance 

Management Program, using input from the manufacturer's maintenance recommendations, state 

waste discharge permit requirements, and/or design authority recommendations. The proper tools 

for maintenance and a storage place with a locking device should be maintained at the site. 

Aeration Lagoon 

The aeration lagoons should be cleaned when determined by the wastewater operator. This is 

accomplished by emptying the lagoon being cleaned and diverting flow to the other lagoon train. 

Sludge will be treated at the Sludge Processing Facility or processed offsite as necessary. 

Settling Lagoon 

When sludge in the settling lagoon has built up to two feet, the corresponding lagoon train 

should be shut down so the sludge can be removed and processed. During this period, the 

influent wastewater should be diverted into the other lagoon train. The settling lagoon level 

should be lowered to its minimum level prior to sludge removal, to allow solids to re-settle. 

Sludge at the settling lagoon will be measured annually, in the same general location for each 

measurement cycle. No deviation from this technique will be allowed until desludging has 

occurred or a new technology has been proven to be more accurate. If a new technique is 

approved, it must be used consistently until the lagoon is desludged before a different technique 
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will again be considered. Changes in measurement technique between desludging may be 

considered after discussion with regulators. 

Aerators, Weirs, and Sluices 

Information related to the flumes and sluice ways are shown m Appendix F; aerators are 

discussed in Appendix H. 

Operation of all aerator-moving mechanisms should be observed to determine whether they are 

aligned properly, moving at a constant speed, and producing no unusual vibration or sound. The 

presence of aerated water coming from the aerators should be visible at the surface. 

Maintenance Records 

Maintenance of the plant will be managed through a computerized maintenance management 

system (CMMS) that has the capability of recalling maintenance items at predetermined 

intervals, tracking maintenance due and completed maintenance items, recalling previous 

maintenance items, assigning equipment numbers, and recording and developing work packages. 

An equipment service record form for each piece of equipment is maintained in the CMMS 

database. Periodic inspections, cleaning, replacement of worn parts, and other important data are 

recorded. The database indicates regular servicing of the equipment. All preventive maintenance 

activities that are due on regular intervals will be retained and retrieved automatically based on 

the predetermined maintenance schedule. All completed preventive maintenance activities will 

be retained in the Hanford site records management system per procedure MSC-RDRM-210 

"Records Management Program" and available for retrieval for a period of 3 years. The lagoon 

supervisor will be able to access copies of equipment maintenance and repairs through the site 

records management system when required . A review of the maintenance records will enable the 

wastewater operator to evaluate the equipment and determine which repair parts should be 

ordered and which ones should be kept in stock, and future preventive maintenance operations 

can be scheduled for a certain date. 
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Maintenance of the physical plant requires regular inspection to determine deficiencies and 

deterioration. Corrections to the damaged berms, animal burrowing damage, road deterioration, 

and liner damage are construction repairs. Liner repair information is shown in Section 6.2. 

Access to the three lagoons must be possible at all times, and roads must be maintained as all

weather roads. All lagoons should be kept completely clear of all rooted vegetation; the absence 

of rooted vegetation will be confirmed during health and safety inspections. 

6.1.3 Safety 

There are health hazards associated with commg into contact with the wastewater and the 

pathogenic organisms, and of falling into the wastewater and possible drowning. Periodic 

inspections and prompt repair of the fence around the facility is a major safety measure. A 

buddy-system or fall protection should be used when measuring the lagoon depth or working 

near the edge of the lagoons. These safety measures should be implemented within 4 feet from 

the edge of the basin per the Automated Job Hazard Analysis for working at the Lagoon 

(reference AJHA#SIU1694). 

No other special tools, equipment, or supplies are required. For safety information, see 

Section 9.5 , Occupational Health. 

6.2 LINERS 

During operation of the sewage treatment lagoons, daily inspections for leaked water in each 

lagoon will be performed. If leaked water is present, the leak detection pump, or other 

appropriate pumping method, should be used to pump water out of the sump. The flow from each 

pump will be recorded and charted if water is present (Appendix B). The charts will provide a 

baseline leakage quantity and a leak history for a particular lagoon such that when the leakage 

increases by a substantial amount, it is an indication of a new hole or tear in the liner that should 

be repaired. 
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Daily pumped volumes below an action leak rate, as described below, are considered acceptable 

and will not require any repair action. By limiting the depth of water within the sump to a 

minimal level, the amount of water that cou ld leak through the secondary liner would be 

negligible. Action Leakage Rates have been established are presented in Table 6-2. 

Table 6-2 
Action Leak Rates for Each Lagoon 

Location 
Area Area Leak Rate 
(ft) (acre) (gpd) 

Aeration Lagoons 9940 0.23 60 

Settling Lagoons 8160 0.19 50 

Evaporation Lagoon 1 (West) 524404 12.04 6020 

Evaporation Lagoon 2 (East) 239183 5.49 2800 

Once the total recovered leakage reaches these action rates, the wastewater operator will be 

required to document the need for making necessary repairs to the primary liner. Liner repairs 

are not mandated until the volume is at or above the action leak rate. However, the wastewater 

operator may determine that a repair is still necessary despite a lower action leak rate. 

Several methods exist for performing a repair to an HDPE liner: 

• Patching is used to repair large holes, tears, and destructive sample locations. All patches 
shall extend at least 6 inches beyond the defect and all comers of patches shall be rounded. 

• Grinding and Welding can be used to repair sections of extruded seams. 

• Spot Welding or seaming will be used to repair small tears, pinholes, or other minor localized 
flaws . 

• Capping is used to repair lengths of failed extruded areas. 

• A bad seam can be removed and replaced with a strip of new material. 

All repairs shall be non-destructively tested using air pressure testing, air pressure/soap testing, 

or vacuum testing. Repair test results shall be logged in the corresponding repair work package 

or contractor submittals. 

If a large repair is to occur, and/or a liner is to be replaced at the end of its service life (36 years), 

then a plan that includes all requirements associated with Repair/Replacement Details & 
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Specifications, Construction Methods, and Required Quality Control/Assurance Plans will be 

submitted for approval. 

6.3 OTHER LAGOON INSPECTION AND MAINTENANCE ITEMS: 

Besides equipment maintenance, a few other items require maintenance for proper plant 

operation. The procedures for maintaining embankments, trash and scum control measures, weed 

and insect control are described below. 

Embankments - Check embankment slopes for erosion or sliding, check liner anchor trenches, 

and check all batten bar installations for potential leaks. Ensure that the embankments are 

maintained to support treatment plant integrity. The embankments shall be inspected routinely 

and unwanted vegetation will be eliminated as required. Care is taken to prevent weeds and 

debris from blowing or falling into the lagoons. The lagoon embankments will be inspected for 

evidence of burrowing rodents, leakage, or erosion. Burrowing rodents can severely damage side 

slopes, create water leaks, and damage equipment. If burrowing rodents are evident, contact 

MSA Biological Controls. 

Trash and Scum Control - Trash and scum accumulation is a common characteristic of lagoons 

and is usually greatest in spring when growth of water weeds and vigorous biological activity 

resumes. Ordinarily, wind action dissipates scum accumulation and causes it to settle. However, 

in the absence of wind, other methods of removal may need to be considered. If scum is not 

broken up, it could dry on the surface of the water and become crusted. Blue-green algae are apt 

to become established on the scum crust. The formation of blue-green algae can give off 

disagreeable odors, and may cut off a significant amount of sunlight into the lagoon. When this 

happens, production of oxygen by algae inside the lagoon will be reduced, which may result in 

other odor problems. Methods for breaking up the scum include agitation with the aerators or 

moving the water through the ISFs. Scum is most easily broken up when it is attended to 

promptly. 

Insect Control - If mosquitoes or other similar insect problems arise, it will be necessary to 

eliminate their breeding areas within and around lagoons. This can be done by spraying the area 
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with mosquito control chemicals and eliminating standing water outside of lagoon areas. If 

insects become a problem contact Biological Controls. 

Weed Control - If weeds or other similar plant growth problems arise in the evaporation lagoons, 

it will be necessary to eliminate their presence with the use of approved herbicides. If weeds 

become a problem, contact Biological Controls. 
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7.0 BUILDING MAINTENANCE & CLEANING 

7.1 BUILDING STRUCTURE 
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Facility personnel will inspect the building structure and roof/wall panel systems on a routine 

basis for any deterioration to or missing building fasteners, degradation of paint finishes, and 

pitting/cracking of concrete slab. Repairs wi ll be made as required to correct any problem. 

7.2 GUTTERS, DOWNSPOUTS, & SPLASH-BLOCKS 

Faci lity personnel wi ll inspect the faci lity gutters, downspouts, and splash-blocks on a routine 

basis to ensure that they are free flowing and clear of any debris . 

7.3 CLEANING LOGS 

The facility will be inspected and cleaned on a regular basis to ensure that dust, dirt, waste 

material, and operational debris is removed. Waste material wi ll be removed routinely as 

necessary. 

7.4 MAINTENANCE 

Certain operational components of the building will be inspected on a routine basis to ensure that 

they are in proper working order. 

• Back-up Power Batteries: 

Batteries providing back-up power for the exit signage, smoke detectors, and safety/eyewash 
units will be inspected, tested, and replaced as recommended by the equipment manual, or as 
determined by the MSA Maintenance Management Program and the Design Authority. 

• Door Hardware: 

Door locks, closers, operators, etc. will be maintained as recommended by manufacturer, or 
as determined by the MSA Maintenance Management Program and the Design Authority, to 
ensure that they are in proper working order. 

• Fire Extinguishers: 

Fire extinguishers wi ll be inspected, tested, tagged, and maintained on a yearly basis as 
recommended by the manufacturer, or as determined by the MSA Maintenance Management 
Program and the Design Authority, to ensure that they are in proper working order. 
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Material will be stored properly and kept out of walkway paths and off of stair treads, landings, 

and elevated platforms so that egress routes are free of trip hazards and objects will not fall from 

above. 

7.6 EXTERIOR WALKWAYS 

During winter months, exterior walkways and paths will be maintained to ensure that they are 

free from ice build-up and slip hazards. An ice melting product, shovel, and broom will be 

stored/maintained in close proximity to building entrances. 

7.7 PESTS, RODENTS, & NESTING BIRDS 

The facility will be inspected on a regular basis for insect nests (ants, bees, wasps, hornets, etc.), 

rodents, and nesting birds. Lagoon management will be informed of any issue and arrange for 

pest control, removal, or re-location. 

7.8 BUILDING UTILITIES 

The raw water tank, safety shower tank, and HY AC should also be maintained. The raw water 

tank should be filled as needed and water level checked quarterly. Leaks should be noted and 

repaired as needed. The safety shower tank water should be replaced semiannually. HVAC filters 

should be checked and replaced as necessary. 
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All transportation to and from the plant will comply with Hanford Site Procedure MSC-PRO

TRANS-37561 , Department of Transportation Federal Motor Carrier Safety Management Plan. 

Lime and Polymer MSDS sheets will be followed when shipping and receiving to ensure safe 

practices. Records for lime, polymer, and influent truck loads will be kept in the office. 

See Appendix B for an inventory form. 
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9.0 OCCUPATIONAL HEALTH AND SAFETY 

9.1 EQUIPMENT AND CONTROL 
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All lock out and tag out procedures will be followed. Electrical equipment should be maintained 

in accordance with the provisions of the National Electrical Code. All standard and posted 

building safety rules should be followed. 

9.2 NOXIOUS GASES & OXYGEN DEFICIENCY 

The wastewater operator should be thoroughly fami liar with the characteristics, sources, and 

means of testing for common gases associated with conveyance and treatment of wastewater 

(ammonia, carbon dioxide, hydrogen sulfide, methane, nitrogen, etc.). 

Tests should be made with gas indicators for oxygen deficiency and the presence of dangerous 

gas before entering a below-surface work area. If evidence of flammable or toxic gases exists, 

the structure should be purged by forcing fresh air into the enclosure with a blower and flexible 

hose before it is entered. It is safer to suspect and test for gas in all potential gas-producing or 

possible accumulation areas. If it becomes necessary to enter an area where a gas or oxygen 

deficiency is present, a supplied air respirator will be worn. 

9.3 SAFETY TRAINING 

As deemed necessary by facility superv1s1on, personnel responsible for the operation and 

maintenance of the plant should attend a safety training course developed for wastewater 

operators. The training should include, at a minimum, the following topics : 

• Hazards at the conveyance and treatment system 

• Health and industrial hygiene 

• Personal protective equipment (PPE) 

• Housekeeping 

• Materials handling and storage 

• Fire prevention and control 

• First-Aid and cardiopulmonary resuscitation (CPR) 
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• Accident reporting 

• Accident investigation 

9.4 SAFETY & PROTECTIVE EQUIPMENT 

HNF-52451 
Revision 5 

Safety training should include instruction on the use of the following safety and protective 

equipment as needed: 

• Protective clothing, including safety goggles, face shields, hard hats, gloves, rubber boots, 
safety shoes, and rain gear 

• Fresh air blower and flexible hose for ventilation of lift station and other enclosed areas 

• Testing equipment used to identify oxygen deficiencies and explosive, toxic, and 
combustible gases 

• Hydrogen sulfide detector 

• Carbon monoxide detector 

• First-Aid kits 

• Barricades, traffic cones, warning signs, and flashers 

• Fire extinguishers 

• Safety harness and life lines 

• Life jackets and life lines 

9.5 OCCUPATIONAL HEALTH 

Wastewater and by-products are potential hazards to treatment plant personnel. Hazards include 

waterborne diseases and the danger from tetanus. The following guides should be observed 

whenever working around wastewater: 

• All immunizations shall be administered as recommended by medical authorities for 
wastewater operators. 

• Hands and fingers shall be kept away from the nose, mouth, eyes, and ears. 

• Hands should be washed thoroughly with soap and hot water before eating, smoking, and 
after work. 

• Fingernails shall be kept short and foreign material should be removed from the nails with a 
stiff, soapy brush. 
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• Gloves should be worn when handling wastewater, screenings, sludge, or for other work 
when a wastewater operator comes into direct contact with untreated wastewater or sludge. 
Contaminated gloves should be handled properly. 

• Gloves shall always be worn when hands are chapped or burned, or when the skin is broken 
for any cause. 

• All cuts and scratches must be reported and receive First-Aid treatment. 

• Fresh work clothes shall not be stored in a locker with used work clothes. Clothes should be 
cleaned after each use. 

• Contaminated clothes shall be removed before entering lunchrooms or other food service 
faci lity. 

• A shower should be taken after each workday. 

9.6 EMERGENCY RESPONSE 

Emergencies at the lagoon fall under two categories. 

• Natural Disasters 

• Operational Emergenc ies 

Natural disasters involve events such as earthquakes, fire, high winds, blizzards, prolonged 

freezing temperatures, and prolonged high temperatures. In the event of such conditions, every 

effort will be taken to ensure that effluent treatment levels are not degraded. If treatment levels 

cannot be maintained at satisfactory levels during the event, effluent discharge will be stopped if 

at all possible until the event has passed and effluent quality has improved. In cases where 

effluent discharge is necessary, or unavoidable, written notification wi ll be made to the 

Department of Ecology describing the event and remedial actions . 

Operational emergencies would typically involve mechanical fai lures, power failure , liner 

failure , or personnel accident or injury, and will typically not be catastrophic in nature. Most 

operational emergencies can be corrected prior to effluent quality degradation . Stopping effluent 

discharge until effluent quality has recovered will be the primary course of action . In the event of 

a liner failure , the lagoon levels will be lowered to a point lower than the point of failure if at all 

possible, and effluent quality will be monitored for signs of degradation. Temporary isolation of 

the affected lagoon may be necessary until appropriate repairs can be performed. All operations 

personnel will carry a reliable source of two-way communication while working inside the 
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lagoon fence line, and emergency life rings or personal floatation devices (PFDs) will be 

maintained in good condition at all times. In the case of an emergency requiring immediate 

emergency response, personnel will contact Hanford Patrol either by use of an emergency 

channel-equipped radio, through the filter plant operator at 373-3800, or by dialing 373-0911 

from a cell phone to summon emergency services. Lagoon management will be notified as soon 

as possible after an operational emergency occurs. 

9.7 MATERIAL SAFETY DATA SHEETS 

When chemicals are present, MSDSs shall be kept either in a 3-ring binder (in plastic sleeve 

inserts) in a centralized area near the main building entry or with the Field Work Supervisor 

overseeing the job. MSDS's are also available on HLAN and are immediately accessible to the 

facility personnel. All facility personnel shall be familiar with and trained in the use of the 

chemicals used and stored within the facility. The MSDSs on file will be reviewed and updated 

on a yearly basis. 

9.8 SPILL CLEANUP 

In the event of a spill or leak within the building, management shall be notified as soon as 

possible after the event occurs. Management shall direct the cleanup utilizing the proper 

materials, equipment, and protective equipment as required by the MSDS for the type of material 

released. 

9.9 EMERGENCY EVACUATION 

In the event of a spill or leak within the building that poses an imminent threat, personnel shall 

evacuate the facility as quickly as possible to an up wind location and notify management. 

Facility personnel will be trained in advance to know which facility systems to be shut down (if 

any), so long as it is possible to shut those systems down without potential risk or injury. 

Shutdown procedures and routes to the assembly point will be clearly posted in a centralized 

building location. 
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Only approved personnel with the proper training shall be allowed to operate facility forklifts or 

pallet jacks. When not in use, equipment will be stored and secured in a designated area within 

the facility. 

9.11 TRUCK OPERATION 

Only approved personnel with the proper training shall be allowed to operate facility trucks that 

transport material prior to treatment. Truck operators will utilize appropriate equ ipment and 

methods to unload and hook-up hose, chock tires at an inclined grade, and signal, and generally 

obey site traffic signage and traffic control measures. 

Truck operators shall ensure that valves are closed and that unloading hoses are disconnected and 

properly secured prior to pull away. They will also use appropriate PPE during unloading 

operations such as gloves, footwear, coveralls, and masks. 

9.12 SAFETY SHOWERS 

In the event of human contact with a chemical , the safety shower and/or eye wash should be used 

as quickly as possible. All personal entering the site should be shown the location of, trained in 

the operation of, and explained what necessitates the use of the safety shower and eyewash. 

9.13 ELECTRICAL CORDS, PANELS, & DEVICES 

Only qualified electrical workers will perform maintenance on electrical equipment. Safe 

operation and maintenance of all electrical equipment will follow requirements of National Fire 

Protection Act (NFPA) 70E-2009. Arc-Flash boundaries and appropriate PPE will be listed on 

applicable equipment. Unless specific permission is provided, no work will be performed on 

energized electrical circuits or equipment operating at more than 50 volts. See specific 

equipment operation manuals for additional instructions and pre-cautions. 
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Item Location 

Leak Detection Aeration Lagoon 
Pumps 

Settling Lagoon 

Evaporation 
Lagoon 

Effluent Pump Lagoon Pump 
Station 
Sand Filter 
Pump Station 

Raw Water Biosoilds 
Pump Building 

Sludge Feed Biosolids 
Pump Building 

Sludge Mixing 
Pumo 

Lime Addition Biosolids 
Pump Building 

Polymer Mixing 
Skid 
Polymer Water Biosolids 
Pumo Skid Bui lding 

Supernatant Biosoldis 
Pump Building 
Dewater Sump Dewatering Pad 
Pump 

Equipment Manufacturer Model Number 
!Number 

LDS-P-O0IA Gunnco Sides loper 
P2K25.3 

LDS-P-00IB 
LDS-P-00IC 

LDS-P-0010 
LDS-P-00 IE 

LDS-P-00IF 
LDS-P-00IG 
SWS-P-007 A/B Tsurumi 80SFQ23.7 

SWS-P-08A/B 

RWS-SKD-001 Goulds 2AB22HMIF2EO 

STS-P-001 Seepex BN52-6LS 

STS-P-002 

STS-P-003 
STS-P-004 Wi lden PX-200 

STS-SKD-00 I Water Solve WSLP 2400 FI 0PV 

STS-SKD-002 Goulds IAB2LBI035 

SWS-P-001 Wilden PX-I 

SWS-P-002 Tsurumi 80SFQ23 .7 

Pumps and Pump Skid Maintenance Schedule and References 
Maintenance Maintenance Maintenance 

Manual Paaes Schedule Tvoe 

Attachment D-3 As Needed Replace rotor 

Attachment D-6 Daily Measure the operating current and power 
voltage 

Monthly Measure the insulation resistance 

Semi-yearly Inspect the lifting chain or rope 
Yearly Inspect oil 
Biennial Change oil and mechanical sela 
Once every two to Overhaul 
five years 

Attachment D-2 Annual Inspect Pump to ensure working properly 

Attachment D-4 Biennial Nord Gearboxes - Lubricate according to 
manufactures specifications (Attachment D-4 
Section IO Gearboxes pg 7) 

Attachment D-7 Armual Inspect Pump to ensure working properly 

Attachment D-5 

Attachment D-1 Annual Inspect Pump to ensure working properly 

Attachment D-8 Annual Inspect Pump to ensure working properly 

Attachment D-6 Dai ly Measure the operating current and power 
voltage 

Montblv Measure the insulation res istance 
Semi-yearly Inspect the lifting chain or rope 
Yearly Inspect oil 
Biennial Change oil and mechanical sela 
Once every two to Overhaul 
five years 
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Supplier Phone 

GunnCo Pump & 770-889-7 114 
Control, Inc. 

Cascade Machinery 206-762-0500 
& Electric, Inc. 

Beckwith & Kuffel 206-767-6700 
800-767-6700 

Web: www.b-k.com 
Seepex Inc. 937-864-7150 

Wi lden Pump & 909-422- 1730 
Engineering, LLC 

Beckwith & Kuffel 206-767-6700 
800-767-6700 

Web: www.b-k.com 

Cascade Machinery 206-762-0500 
& Electric, Inc. 

Address 

515 Industria l Way 
Cumming, GA, 330040 

PO Box 3575 
Seattle, WA, 98 124 

PO Box 81186 
5930 First Avenue South 

Seattle WA 98108 
51 I Speedway Dri ve 
Enon, Ohio, 45323 

22069 Yan Buren Street 

Grand Terrace, CA 92313-5607 

PO Box 81186 
5930 First Avenue South 

Seattle, WA 98108 

PO Box 3575 
Seattle, WA, 98 124 
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Outdoor Condensing Unit 
Indoor Fan Coil Unit 

Sidewall Exhaust Fan 

Louver 

Backdraft Damper 

Unit Heater 

Note: 

Equipment 
Number 

STS-AC-001 
STS-AC-002 

STS-EF-001 

STS-HTR-001 
STS-HTR-002 
STS-HTR-003 
STS-HTR-004 

STS-HTR-005 

Supplier: 
Phone: 
Address: 

Manufacturer 

Carrier 
Carrier 

Greenheck 

American Warming and 
Ventilating 

American Warming and 
Ventilating 

Indeeco 

Total Energy Management 
509-946-4500 
1975 Butler Loop Rd . 
Richland , WA, 99352 

HV AC Maintenance Schedule and Reference 
Model Number Maintenance Maintenance 

Schedule Tvoe 

38HDF0 l 8 Before Swnmer Clean Coi ls by vacuuming or long bristle brush. 
40QNCOl824 Monthly Inspect coils and clean as required (min annua lly). 

Monthly Clean air filters. Replace if warn or tom. 
Ouarterlv Clean Ionizer with a brush. Clean Drain Pioe. Clean Outdoor Coil from Outside. 
Annual Change Remote Control Batteries. Clean fan wheel, drain pans, and outdoor coil from inside. 

Check electric connection tightening and fan tightening. 
SBE-2H48-20 Quarterly Belts - ensure belts are not loose or tight 

Semiannual Bearings - Lubricate fittings using a high-qualitv lithium based grease. 
Check bolts and screws for tightness. Clean fan. 

LE-21 Annual Clean Louvers. 

BD-33HD Annual Clean Damper and check motor for damage. 

240-UI0S0U-T Note: Contains built-in thermostat, dust shield, mounting brackets 
Volts 480; KW 5; pH 3; Amps 6.22 

Annual Check tightness of all visible bolts and nuts (including motor mounting) 
Annual Check motor, fan, discharge openings, intake openings, heating elements, and control compartment 

for cleanliness\ 
Annual Check motor and fan for smooth operation. Replace motor if excessive bearing play is detected. 
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Item Location 

Motors Aeration Lagoon 
Starter/Motors 

Settling Lagoons 

Evaporation Lagoon 

Aeration Lagoon 

Aeration Lagoon 

Settling Lagoons 

Settling Lagoons 

Grinder 

Evaporation Lagoon 

Evaporation Lagoon 

Sand Filter Effluent 
Puma 
Lagoon Pump 

Lighting Roadway Lighting 

Emergency Lighting 

Florescent Lighting 

Florescent Lighting 

Exit Signs 

Wall Packs 

Surface Commercial 
Lighting 
Co• tactors 

Transformers Dry Type 

Panel boards 

Un it Substation 

Surge Arresters 

Grinder Controller Grinder 

Equipment Related Manufacturer 
Number Equipment 

Number 

MSTR-002 LDS-P-OOI A Siemens 

MSTR-004 LDS-P-OOI C 

MSTR-030 LDS-P-OOI E 

MSTR-0 11 SWS-AE-OOIA Baldor 

MSTR-012 SWS-AE-OOIB 

MSTR-015 SWS-AE-003A 

MSTR-016 SWS-AE-004A 

MSTR-02 1 SWS-AE-005A 

MSTR-022 SWS-AE-005B 

MSTR-009 SWS-P-008A Siemens 

MSTR-007 SWS-P-007A 

Lithonia Lighting 

ABB 

Siemens 

Siemens 

Square D 

Cooper Power 
Systems 

Franklin Miler 

Electrica l Maintained Schedule and References 

Model Maintenance Maintenance 
Number Schedule Type 

NEMA I Monthly Inspect and clean contactor, tighten up 
Combo loose connections 

Re liance Quarterly Inspect motor, clean and clear vents, use 
a megger for winding insulation and 
record readings, ensure all electrical 
connection are tigbt 

Re lubricate as shown in Table 3-1 

NEMA 12 Monthly Inspect and clean contactor, tighten up 
Combo loose connections 

CHMD 

ELM2 Annual Check battery and change if needed 

FGB As Needed Replace Light bulb 

LILA As Needed Replace Light bulb 

LHQM 

TWP As Needed Replace Light bulb 

ws As Needed Replace Light bulb 

A30 

Speedfax 

P4 Annual Inspect Panelboard, clean out dirt and 
dust if necessary. Don't use a blower or 
compressed air. Dirt and dash should be 
kent out of circuits. 
Check Conductor and Connections fo r 
discoloration or fl aking. This is a sign of 
a loose or contaminate connections. 
Re• lace when needed. 

Mini Power-
Zone 

UltraSIL 
polymer-
housed 

Evolution 
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Supplier Phone 

Sun Ri ver Electric 509-627-5400 
Service, Inc 

Baldor 425-952-5000 

Sun Ri ver Electric 509-627-5400 
Service, [nc 

Outdoor 770-922-9000 

Emergency 800-334-8694 
770-981-8141 

Industrial 770-922-9000 

General Purpose 800-858-7763 

Emergency 800-3 34-8694 
770-981-814 1 

Outdoor 770-922-9000 

Fluorescent 800-858-7763 

ABB Inc 800-385- 1221 

Siemens Industry, Inc. 

Siemens Industry, Inc. 800-241-4453 
Building Technologies 

Division 

Schneider Electric 509-535-3685 

Franklin-Miller 973-535-9200 ext I 15 
for spare parts and 
customer service 

Address 

93 12 W 10th Ave 
Kennewick, WA, 99336 

550 Kirkland Way Ste 205 
Kirkland, WA, 98033 

93 I 2 W I 0th Ave 
Kennewick, WA, 99336 

One Lithonia Way 
Conyers, GA, 30012 

5400 Triangle Parkway 
Norcross, GA, 30092 

104 S Freya, Suite 11 7 
Spokane WA 99202 

60 Okner Parkway 
Livingston, NJ, 07039 
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Item Location 

Liners Aeration 
Lagoon 
Settling 
Lagoon 
Evaporation 
Lagoon 

Aerators Aeration 
Lagoon 

Settling 
Lagoon 

Evaporation 
Lagoon 

Grinder Open Channel 

Grinder 

Macerator Flanged 
(Grinder) Grinder 
Flume Flume 

Metering Box 

Flow Meter Flume 
Metering Box 

Leak Leak 

Detection Detection 

Pumps Flow Pumps 

Meter 
pH/ORP 
Sensor 

Equipment 
Number 

SWS-AE-00I A/8 

SWS-AE-002AIB 
S WS-AE-003AIB 

SWS-AE-004AIB 
SWS-AE-005AIB/C 

S WS-AE-006AIB 
SWS-GRD-002 

STS-G RD-00 I 

Manufacturer Model umber Maintenance 
Manual Pa11es 

Northwest Linings Attachment E 
and Geotextile 

Products, Inc. 

Environmental FA 1805 Attachment H 
Equipment 

Eng ineering 
FA 180 1 

FA 1225 

Franklin-Miller TM 851 2 Attachment G-1 

Seepex I 11 0 Attachment G-2 

Plasti-Fab 8" Palmer-Bowlus Attachment F-1 
Flume 

Teledyne Isco 42 10 Attachment L- 1 

SeaMetrics FT400-Seri es Attachment L-2 

TUpH Model 396R Attachment M 

Maintenance Schedule and References 
Maintenance Maintenance 
Schedule Tvue 

As Needed Repair 

Depends on Inspection; clean and dry, nuts and bolts 

use tight, megger to check insulation res istance if 
long storage or unusual operating conditions, 

air chamber c lear, squirrel cage rotors check 
by checking fo r loca lized heating' 

Weekly Inspection - cutters fo r wear, check reducer 

for excessive vibration or noise, leakage of 
lubricant, motor for excess ive vibration or 
noise 

Quarterly Lubricate gears 
Quarterlv lnsoect Fasteners, tighten as necessary 
Annual Seal inspection 
Quarterly Inspect macerator. 

As Needed Wash with industrial detergent and water to 
remove oil and sludge build-ups 

Quarterly Wipe of case, inspect case seal and clean if 

necessary, 

Inspect cable connections 
Change printer paper and ink ribbon as 

needed 
No lubrication or di sassembly requi red 

Semi-annual Check battery, change if needed 
Uodate flow metering software 

Annual Calibrate Sensor 

As Needed Rep lace rotor and sensor 
As Needed Remove oil deposit w ith mild non-abrasive 

detergent 

Remove scale depos its, soak electrodes for 
30 to 60 min in a 5% hydrochloric acid 
so lution 

Always Keep at room temperature to keep life 
expectancy long 

For ORP As Needed Polish electrodes with moistened baking soda 
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Supplier Phone 

Agru America, Inc. 

Environmental 804-730-1 280 
Equ ipment 

Engineering 

CA, WA, OR 925-426-9033 
JBJ Water & 

Wastewater 
Eauioment 

Franklin-Miller 973-535-9200 ext 115 

for spare parts and 
customer service 

Seepex Inc. 937-864-7150 

Plasti-Fab 503-692-5460 

Whitney Equipment 425-486-9499 
Company, lnc. 800-255-2580 

Valin Corporation 425-282-6030 

(Stocking Distributor) 

Emerson 949-757-8500 

Process 

Manage ment 

Address 

500 Garrision Rd 
Georgetown, SC, 29440 

PO Box 389 

Mechanicsv ille, VA, 23 111 

5266 Forest Hill Dr 
Pleasanton, CA, 94588 

60 Okner Parkway 
Livingston, NJ, 07039 

51 1 Speedway Drive 
Enon Ohio, 45323 

9665 S. W Tualatin-Sherwood Rd 

PO Box 100 
Tualatin OR 97068 

2 1222 30th Dr SE Suite 11 0 
Bothell , WA, 9802 1 

830 SW 34th St, Sui te E 

Renton, WA, 98057 

2400 Barranca Parkway 

Irvine, CA, 92606 
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Item Location 

Air Sludge 
compressor Processing 

Facility 

Tanks Raw Water 
Tank 
Mixing Tank 
I 
Mixing Tank 
2 

Mixers Static Mixer I 

Static Mixer 2 

Static Mixer, 
Bag 
Dewaterin l!. 

Agitator Lime Tote 
Mixer 

Service Sink Sludge 
Processing 
Facility 

TankJess Sludge 
Water Heater Processing 

Facility 
Safety 
Shower 
Water Sludge 
Hammer Processing 
Arrestors Faci lity 

Equipment Manufacturer Model Number Maintenance 
Number Manual Pa11es 
AIR-CMP-00 I Atlas Copco KV 7.5 PY 803 Attachment J 

RWS-TK-001 Snyder 3000 Gal Tank 
Industries, inc. 

STS-TK-001 

STS-TK-002 

STS-MX-001 Koflo 3-10-3-6 -71F 

STS-MX-002 

STS-MX-003 

STS-AG-00 1 Neptune RGT-2.0 Attachment I 

SS- 1 Elkay Weldbi lt Scullery 
Sink 

WH-1 Eemax SP4208 

STS-SSEW-001 Hughes Safety EXP-J-1 200 Attachment N 
Showers LTD 

Zurn Zl700 

Maintenance Maintenance 
Schedule Tvoe 
Daily Drain tank of moisture after use. Leave drain 

cock open if not in use. 

Check oil level at sil!.ht !!.lass. 
Verify the pressure switch unloader is 
working (listen for a brief hissing sound 
when compressor shuts om. 
Check the compressor for loose parts 
excess ive noise or vibration. Tighten any 
necessarv oarts. 

Monthly (Power off) Check the belts for tension. 
Adjust if more than 1/2 in of play when 
depressed. 
Remove and check air filter. Replace if 
necessary. 

Quarterly or 300 hrs Change oil. A compressor grade 30 wt non-
deter.l!.ent oil should be used. 

Annual Inspect Tank for pin holes or other 
imperfections (Replace ifNecessary, DO 
NOT weld or attemot to repair tank) 
Clean electrical equipment with an approved 
cleaninl!. al!.ent 

Quarterly Check Water Levels. Replace as Needed. 

Each Use Rinse out tanks. 

Monthly Clean Sink. 

Notes Volts 208; kW 4. l ;Amps 19.7 

Semiannual Replace Water and clean shower head. 

Appendix 6 

Supplier Phone 

Atlas Copco 413-536-0600 
Compressors Inc. 

Snyder Industries, 402-467-5221 
Inc. 

Koflo 847-516-3700 
800-782-8427 

Elkay 630-5 7 4-8484 

Eemax Inc. 800-543-6163 
203-267-7890 

Hughes Safety 44(0)-181-430-86 18 
Showers LTD 

Zurn Industries, LLC 814-455-0921 

Address 

94 N . Elm St. , Floor 4 
Westfield, MA 01085 

PO Box 4583 
Lincoln, NE 68504 

309 Cary Point Dr. 
Cary, IL, 600 13 

222 Camden Ct. 
Oak Brook, lL, 60523 

353 Christian Street 
Oxford, CT, 06478 

Whitefiel Road, Bredbury, Stockport, 
Cheshire SK6 2SS, England 

180 I Pittsburgh Ave. 
Erie, PA, 165 14 

HNF-52451 
Rev 5 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

Item Location 

Slide Gates Diversion 
Box, 
Collection 
Box 

Valves Facility and 
Lagoon 

Equipment 
Number 
SWS-V-001 

SWS-V-002 

SWS-V-003 
SWS-V-004 
SWS-V-114 
SWS-V-115 
All ( except slide gates) 

Manufacturer Model Number Maintenance 
Manual Pa11es 

Plasti-Fab Slide Gates Attachment F-2 

See Valve Ball, Check, Kn ife 
Gate Gate 

Maintenance Maintenance Supplier 
Schedule Tvpe 
Semi-Annual Lubricate sterns Plasti-Fab 

Monthly inspect stem for grit and clean and grease as 
needed or as mentioned above 

Annual Inspect thrust nut and seals 
quarterly lubricate ball and roller bearings 

As Needed Replace. HD Fowler Company 
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Phone Address 

503-692-5460 9665 S. W Tualatin-Sherwood Rd 
PO Box 100 

Tualatin, OR 97068 

509-545-0255 1320 N Oregon Ave 
866-829-9733 Pasco WA 9930 1 
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Item Location 

Influent Flow Flume 
Meter 

Lime Sludge Processing Facility 

Geotextile Bags Dewatering Pad 
(15' x 30' max) 

Polymer 

Manufacturer Model Number 

Teledyne lsco, Inc 4210 

Mid-Ohio Valley Hydrated Lime 
Lime, Inc. Slurry 

Blue River Geotextile 
Technologies Dewatering 

US Fabrics EcoTubes 

ipare ar s IS S P t L" t 
Spare Parts Part Catalog 

Number 
Ultrasonic Level Sensor Only. 60-31114-012 
With 25 ft . cable and quick 
connect to flow meter. 
4200 Series plotter paper roll. 60-2313-019 
58 ft length. 
4200 Series printer ribbon , 250-0200-00 
black. 
Ori-Cann Dessicant Pack 099-0012-00 
1 Tote 

1 Bag 
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Supplier Phone 

Teledyne lsco, Inc. 800-228-4373 
Customer Service 402-464-023 1 
Department 

Mid-Ohio Valley Emergency: 88-847-3090 
Lime, Inc. Info: 88-84 7-3090 

Blue River Mike Conwell 
Technologies Work: 765-766-61900 

Cell : 765-744-5943 
Chuck Fedders 
800-518-2290 
513-2271-6000 

Address 

PO Box 8253 1 
Lincoln, NE, 68501 

PO Box 734 
16360 State RouteSeven South 
Marietta, OH 45750 
2283 N County Rd 500 E 
New Castle, IN 47362 
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Day of Month Aeration Lagoon 1 
Action Leak Rates 
(gal/day) 60 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

• 
Record of Leak Rates for 

Aeration Lagoon 2 Settling Lagoon 1 

60 50 

Appendix 11 

, 20 

Settling Lagoon 2 Evaporative Lagoon 1 

50 6020 

Evaporative Lagoon 2 

2800 

HNF-5 • 
Re 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

Type 
Date (S ludge/Septage) 

• 

Operator 
ln itals 

Lime Stabilization Batch Form 
Beginning Batch Start Time of End Time of pH 

Volume pH 12 12 
Ending pH of Amount Lime 

Sludge Added 
Ending Batch 

Voul ume 

HNF-52451 
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CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Collector ContacVRequestor 

SAF No. Sample Origin 

Project Title Logbook No. 

Shipped To (Lab) Method of Shipment 

Protocol Data Turnaround 

Sample No. Lab ID . Date Time No./Type Container 

Telephone No. 

Purchase Order/Charge Code 

Ice Chest No. 

Bill of Lading/Air Bill No. 

Offsite Property No. 

Sample Analysis 

POSSIBLE SAMPLE HAZARDS/REMARKS (List all known wastes) MSDS Q Yes Q No SPECIAL INSTRUCTIONS 

Relinquished By Print Sign Date/Time Received By Print Sign Date/Time 

s 
Relinquished By Date/Time Received By Date/Time SE 

so 
SL 

Relinquished By Date/Time Received By Date/Time w 
0 

Relinquished By Date/Time Received By Date/Time A 

I Disposal Method (e.g., Return to customer, per lab procedure, used in process) Disposed By 
FINAL SAMPLE 
DISPOSITION 

All samples containing hazardous matenals shall be picked up by requester and returned to parent container or si te of ongin. 

Appendix 13 

C.O.C. No. 

Page 

MSIN FAX 

Temp. 

Hold Time 

Matrix• 

= Soil DS 

= Sediment DL 

= Solid T 

= Sludge WI 

= Water L 

= Oil V 

= Air X 

Date/Time 

= 
= 
= 
= 
= 
= 
= 

of 

HNF-5 • 
Re 

Preservative 

Drum Solids 
Drum Liquids 
Tissue 
Wipe 
Liquid 
Vegetation 
Other 

A-6003-432 (05/02) 
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WaterSolveu£ 

SAMPLE COLLECTION AND SUBMITTAL FORM 
(To be submitted prior to testing) 

Date ________________________________ _ 

Customer Name & Address ________________________ _ 

Contact Person ___________________ Phone ______ _ 

Location and Description of Sample ____________________ _ 

Project Objectives (solids/water separation, clarification, settling, filtrate clarity, 
etc.) ________________________________ _ 

To your knowledge, is the sample designated as hazardous waste per RCRA? __ yes __ no 

Do you require Watersolve to return all packaging materials ___ yes ___ no (see 

section VI. C). UPS#______ Fed Ex# _____ _ 

Other Information ___________________________ _ 

I. Type of Material/Residual 

__ Municipal Wastewater 

__ Municipal Water Treatment 

__ Industrial/Process 

__ Lake/ Pond/ River Sediment (circle one) 

__ Mine Drainage 

Other- Describe _______________________ _ 

II . Application 

__ Geotube® Dewatering 

__ Mechanical Dewatering 

__ Settling 

__ Thickening 

Clarification 
Other- Describe _______________________ _ 

Ill. Solids concentration of sample (percent dry weight) if known _____ % 

• If dilution is anticipated to be required, please provide sample of water to be 

used for on-site dilution. 

• Testing will include solids determination. This value will be for verification. 

(August, 2010} 
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IV. Sample Size 

A. Municipal Wastewater 

B. Municipal Water Treatment 

C. Industrial Process 

D. Pond/lake/River Sediment 

E. Other 

2-4 gallons 

2-4 gallons 

3-5 gallons 

4-5 gallons (and dilution water where required) 

Please contact lab (616)575-8693 

V. Labeling- Label each sample (on the container and on the lid) with the date, name and 

description. A permanent marker should be used to label the containers. 

VI. Packaging 

A. Biological Samples (i.e. wastewater biosolids) 

1. Place in closed and sealed containers inside a sturdy closable cooler. 

2. Containers inside cooler should be sealed with tape to prevent leakage. 

3. Provide frozen ice packs to preserve sample during shipping. 

B. Other Samples (i.e. sediment) 

1. Five-gallon buckets with sealed top, or 

2. Smaller containers (sealed) inside a sturdy cooler. 

C. Containers, coolers, or other forms of packaging will not be returned to client 

unless specified on this form. All costs incurred with returned materials will be the client's 

responsibility, and we ask that a return label or UPS or FedEx number for shipping be 

included with the original shipment or on this form. 

VII. Shipping 

A. Biological Samples- Should be shipped "next day" to arrive Monday-Friday. 

B. Other Samples- Should be shipped based on customer priorities. 

VIII. Notes and Considerations 

A. Representative Sample- Care should be taken to collect representative samples. In 

some cases, composite samples should be collected and combined. In other cases, separate 

grab samples would be more representative. 

B. Dangerous/ Hazardous Materials- When testing is requested on dangerous or 

hazardous materials (per USDOT and/or RCRA Standards), contact WaterSolve LLC prior to 

shipping. The tested material will be returned to client at client's expense. 

C. Water (Filtrate) Clarity- Unless we are told otherwise, water clarity of conditioned 

residual is important to the potential dewatering or settling application. If there are specific 

requirements for filtrate (water leaving Geotube® container) clarity, it should be noted. If 

solids separation is the primary objective, and water clarity is not a primary objective, it 

should also be noted. 

(August, 2010) 
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Enclose this completed form within a water tight plastic bag or shipping enclosure taped to 

the outside of the container, or e-mail (RandyW@gowatersolve.com) or fax (616-575-9031} 

the completed form prior to shipment to Attn: Lab - WaterSolve. Samples should be sent to: 

WaterSolve, LLC 
Attn: Laboratory 
4964 Starr Street, SE 
Grand Rapids, Ml 49546 

(August , 2010) 
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APPENDIX C 

Piping & Instrumentation Documents 
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EQUIPMENT IDENTIFICATION 
EQUIPMENT NUMBER 

(NUMERIC)\ 
EQUIPMENT CODE (SEE BELOWl 

(ALPHA~ 

SYSTEM CODE'-. 
(ALPHA) '-

XXX-XX-XXX 

SYSTEM CODES 
AIR - COMPRESSED AIR SYSTEM 
LDS - LEAK DETECTION SYSTEM 
RWS - RAW WATER SYSTEM 
STS - SLUDGE TREATMENT SYSTEM 
SWS - SEPTAGE AND WASTE WATER SYSTEM 

EQUIPMENT CODES 

AE - AERATOR 
AG - AGITATOR 

CON - CONTAINER 
CMP - COMPRESSOR 

EW - EYE WASH STATION 
FLT- FILTER 

GRD - GRINDER 
MTR - MOTOR 

MX - MIXER 
P - PUMP 

SSEW - SAFETYSHOWER W/EYE WASH 
TK - TANK 

LINE DATA 
IDENTIFICATION 

LINE CLASS 

LINE SIZE 
(NUMERIC) 

(SEE FLUID CODE FOR SERIES) 
LIN~N~~~~~1 ~ 

C 

B 

A 

LINE SERVICE CODE 

(SEE BELOW) ~ 

SYSTEM CODE ~ 
(ALPHA) A 

8 

xx-xxx-xxxxx-xxxx-xxxxxxxxxx 

LINE SERVICE CODES 
CA - COMPRESSED AIR (SERIES 900) 
EF - EFFLUENT WATER (SERIES 300) 
LS - LIME SOLUTION (SERIES 600) 
LC - LEACHATE COLLECTION (SERIES 400) 

P - POLYMER (SERIES 800) 
RW - RAW WATER (SERIES 700) 
SL - SLUDGE (SERIES 200) 
SN - SUPERNATANT (SERIES 500) 

WW - WASTE WATER (SERIES 100) 

VALVE IDENTIFICATION 
--t><J--

SYSTEM COOE§yx-v- xxx 

(ALIPHA) 

INDICATES VALVlE 

VALVlE NUMBER 
(NUMERIC) 

HOSE IDENTIFICATION 
>'VV'< 

SYSTEM CODE§JXX-H-XXX 

(ALPHA) 
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HOSE NUMBER 
(NUMERIC) 
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CONVEYING flUIO 
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PIPING LINES (P&IDS) 

PUMPS 
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GENERAL NOTES (UNLESS OTH ERWISE SPECIFIED) 

1. FOR GENERAL PIPING REQUIREMENTS, SEE DESIGN SPECIFICATION 

2. ALL SINGLE VALVED CONNECTIONS TO ATMOSPHERE IN PROCESS 
SERVICE WILL BE PLUGGED, CAPPED, OR BLIND FLANGED. 

3. ALL VENTS AND DRAINS ARE 3/ 4" UNLESS OTHERWISE NOTED. 
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Res idential and Commerci al Water Systems 

INPUT AND OUTPUT POWER (VOLTAGE AND PHASE) 
• All : A02 .;nc1 1 A[>J 1,?q11i rc ~ill\) l<c'-phase inp11: pow1!I 

o Al l will work (ll~ H".l. 208-730V inp11t power 
o Son1e 1/\ll)''> will W<>I K 011 10, 11 'iV input pow,,, 

*1 AB2 - Controller 
• 4 .J. A11 1p, /08-230 V, S//l(Jlc pll ,1'.il' input 

• I I-If' v,11i,1ble S!Jf'i!O rn ntroller 

• w,,11 111:>unt set • l1,111srl uc\'1 • r,e-wuerl 

• l'llmp ancl l,illk nn t 1ncl 11 :li-~i 

2AB2 - Controller 
• o.lJ /\ :11 p, :/OS,}]0 V. ~,nqlP µhd~t' inpu t 

• 2 ; ii' vdri;1 hlt' speed co11trollc1 

• W ,1II moun t se\ • Trnnsduccr • PrL·-wi, ,,d 

• !'u rn µ a nti t.111 k no t in(luded 

I ·1AB2LB1035 .I 
• 1 111' controller • W,111 mount set 

• LA s tilinbs ~ted 1et purn p 

• fr,11 i>dtJrc, • D1~ch,ir9e \e<' • V6P ta nk, pre;~urc 9uu9e 

• ( ontroller ,:. 11rc-wirccl lo th e< pump. r-!ow; 10 1 S GPM. 

2AB21MC1F2B2 
• 2 HP controlle, • Wall n,ount set • 208-230 V input 

• M CC c,,st 1ro11 / ~t,111 ,le, s st<.:el purnp 

• Trans-r!uce: • Vf,P (7 u;1llo 11) t,rnk ;iml pres.sure gauge 

• Co11troll,~r i•; pre-w ired . rlow,; to ).7 GPM . 

2AB 21 MC1 G2A2 
• 7 HI' con tro llt•r • W,i ll mo,rnl ki t • 208-230 V input 

• MCC (ri'it i,crn / sti-.inkl~.~ ~teci p,11,-111 

• Trt11t~ducer • VG? (:? Y"ll(J! t) \,Hlk and pi t-"S~it.lr P 9ilUSJ f..' 

• (ontrolier , •. pr,.--w ir<!d. How s to 31 GF'tv1. 

*1AB21HM1E2DD 
• 1 HP wntrolle, • W,,11 mcH1111 ki t • 7.08-710 V inpu t 

• HMS ~t,,in k,s~ ~t,,c-•l 1.1u1nt, • T1 a 11,dun:1 

• VG P (2 :_1,1lloni 1.i11k and d1sd1,iruc pipe t L'<! 

• Control lei rs pre-w111,d. rlow; tn 70 GPM. 

•1 AB22H M1 E2DD 
• 1 riP w111iol lr1 • W,ill ir1ou11t ki1 • 708-2:-IO V input 

• IIMS sl~ ;r ,le~~ 51eel pu111p • ·1,a11,ducer 

• VGP (2 <pllon) tan k, pressufl! !J,l ll\JC and 
d1.•;d 1iH<J <' pipe \C!<' 

• <.ontruller ;s p1<!·W1ml . i lDws to .'.JO GPM. 

• All .:or1 trolle1 s outp<t l th rct!- ph~W?, 230 Voll powc1 
• Al l pumps""' c•q ui pped with three.---phnS,! 111 '.Jto is 

2AS22HM1 F2E0 
• 2 HP e0 11 t1 olk1 • WJII mount k.il • 208 230 V inp,J\ 

• HMS :,1;11nles•; steel p111np • lr<l ,i,d 11 ce1 

• VG, (l y ull o11 ) tJnk, pre~,u, e tjilll'J e ,11 1u 

rl i,<llarn•c pipP ' "" 
• C• 111 .-a !ll!r ;:; pre-w;reu. !'luws lo J O GPM . 

3AB2LCB1 H200 
• :, 111' <O lllrol lt>r • W<1II IIIOtJn l k;1 • 7.0fi / rn V /l l fltl l 

• I.CB Stu ink•\~ Sle,•1 pu1np • Tr .JrlSC]IJCt'I 

• V6P (2 gJll0 11) tJ nk.. nrc,surc 9<1 .ige " nd 
dis(li i.lnJC oi p,• \ 1><: 

• Controller i\ pr e w ired. Flow\ to rlo Gl'll.1 , 

2AB22MC1 G2D2 
• 2 HP con twllcr • Wall mount kit • 208-230 V ;npu t 

• MCC ~JS1 11u11/s ta;nless swd irnµd l!:r plrn1p 

• Pre-;sure tra 11sd11 re1 

• \/GP (2 9,dlon) t,in k, pn!:..~u1l• qau cJe. 
1 '/.,' bronze dis,ha ,q!! l,111k ke 

• Ct>n trollcr and rnuto, M<' pr(•-wi H·d . Flow~ to 80 Gi'M. 

••sAB22MC1 J2K2 
• ', llf' controller • w.,11 mount • 7. 08-)30 V input 

• MCC t a st i10rl/1tainle~~ imµcllr, ptrrll p 

• !'res;~u re tran~d uccr 

• Pl'l~~,ire g,Hl(J<\ 1 11.,~ hro1u 4; 1;111k tee 

• Con troll!!r ,wd 11 101u, ar., IJ! t -wirt'rJ. I low, '.o 1 UO cJr'M. 

"'*5A82LCC1J2D0 
• '. , HI' rnntrollL•r • Wal l rnou111 • 708-/.:!0 V 111p11t 

• LCC :; tn inlc:~~ steel puinp • P1P'isure 11,1nsduce1 

• P,·es~tll"C uauge, 1 '!,' b1un1.e t,-111k 1(~! 

• <.0111rull1:1 ,llld mo tor are prc•WHed . How, lo /(J C,!'M. 

• 1 HP availab le in 115 volt models. see price book. 
•• Tank not included. 
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INSTRUCTION MANUAL 
IM156 

®, CE 

MODELS COVERED: 

1151 AB2 ( 11 SV, 4.2A), 1 AB2 (230V, 4.2A), 

2AB2 (230V, 6.9A) 

Aquavar ABII Controller 
VARIABLE SPEED PUMP CONTROL 

INSTALLATION, OPERATION AND TROUBLESHOOTING MANUAL 

GOULDS 
WATER TECHNOLOGY 

a xylem brand 
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O wner's Information 

Contro ller Model N umber: __________ _ 

Controller Serial N umber: _ _________ _ 

Pump Model N umber: ____________ _ 

Pump Serial N umber: _____________ _ 

Motor Model Number: ___________ _ 

Motor SFA: ____________ ____ _ 

Tank Serial N umber: _____________ _ 

Installer: _ _ _ ______________ _ 

Installer Telephone Number: _ _ ________ _ 

Installation Date: _____ ________ _ 

Wire Lengths (Feet} 

Service Entrance to Contro ller: ________ _ 
Controller to Motor: ________ _ _ _ _ _ 

Incoming Voltage: _____________ _ 

NOTICE: RECORD THE MODEL NUMBERS 
AND SERIAL NUMBERS FROM THE 
PUMP AND CONTROLLER IN THIS 
INSTRUCTION MANUAL FOR FUTURE 
REFERENCE. GIVE IT TO THE OWNER 
OR AFFIX IT TO THE CONTROLLER 
WHEN FINISHED WITH THE 
INSTALLATION. 

NOTE: 

• Use Copper wire only. 

Table o f Contents 

SUBJECT 

HNF-52451 
Rev 5 

1. Safety Instructi ons ... ........... .... .... .. ... ...... ...... .. ..... .. .. . 3 

2. System Components ...... ... ... ..... ...... ... .... ............ ...... 3 

3. System Design .. ... .. ......... ........ ..... .. ....... ...... ......... .. .. 4 

4 . Piping .......... .... .......... ...... ..... ............ ....... ... ...... .. ... .. 5 

5. Mounting the Contro ller ........ ... ....... .... ..... ... ....... .. .. 5 

6. Power Supply and Wiring .... .. ... ..... ..... ... ... ......... ... ... 6 

7. Starting the System ... .. .... ... ............ ........ ..... .. .... .... 6-7 

8. Diagrams ..... ....... ... .. .... ............ ......... ....... ...... .. .. ... 8-9 

9. Troubleshooting ..... .... .. .... ..... ....... ... ... .. ... .... ..... 10-11 

10. Contro ller Di mensions ... ... ....... ....... ...... ... ........ ..... 11 

11. Limited Warranty ..... ...... ........ ...... ... ... .. ...... ........ ... 12 

• Suitable for use on a circuit capable of delivering not more than 5000 RMS 

2 

symmetrical amperes. Branch circuit protection provided by fuses. 

• Suitable for use in a pollution degree 2 micro-environment. 

• Motor overload protection provided at 110% of fu ll load current. 

• In order to maintain the envi ronmental rating integrity of the enclosure, all 
openings must be closed by equipment rated 3, 3R, 3S, 4, 4X, 6 or 6P. 

• Maximum ambient temperature is 50° C. 
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1: SAFETY INSTRUCTIONS 

TO AVOID SERIOUS OR FATAL PERSONAL INJURY 
OR MAJOR PROPERTY DAMAGE, READ AND 
FOLLOW ALL SAFETY INSTRUCTIONS IN MANUAL 
AND ON EQUIPMENT. 

THIS M ANUAL IS INTENDED TO ASSIST IN THE 
INSTALLATION AND OPERATION OF THIS UNIT 
AND MUST BE KEPT WITH THE UNIT. 

A This is a SAFETY ALERT SYMBOL. 
When you see this symbol on the 
pump, the controller or in the manual, 
look fo r one of the fo llowing signal 
words and be alert to the potentia l for 
personal injury o r property damage. 

,,1,tMMU Indicates an imminently hazardous 
situation which, if not avo ided, will 
result in death o r serious injury. 

IA WARNING I Indicates a po tentially hazardous situa-
tion which, if not avoided, could result 
in death o r se rious injury. 

IACAUTION I Indicates a potentially haza rdous situ-
ati on which, if not avoided, may result 
in minor o r moderate injury. 

I CAUTION I Used without a safety alert symbol 
indicates a potentially hazardous situa-
tion w hich, if not avo ided, could result 
in property damage. 

NOTE: INDICATES SPECIAL 
INSTRUCTIONS WHICH ARE 
VERY IMPORTANT AND MUST BE 
FOLLOWED. 

TH OROUGHLY REVIEW ALL INSTRUCTIONS 
AND WARNINGS PRIOR TO PERFORMING ANY 
WORK ON T HIS CONTROLLER. 

MAINTAIN ALL SAFETY DECALS. 

ALL OPERATING INSTRUCTIONS MUST BE 
READ, UNDERSTOOD, AND FOLLOWED BY 
T H E OPERATING PERSONNEL. GOULDS WATER 
TECHNOLOGY ACCEPTS NO LIABILITY FOR 
DAMAGES OR OPERATING DISORDERS WHICH 
ARE THE RESULT OF NON-COMPLIANCE WITH 
THE OPERATING INSTRUCTIONS. 

1. This manual is intended to ass ist in the insta llation, 
operation and repair of the system and must be kept 
with the system. 

2. Insta llation and maintenance M UST be performed by 
properly trained and qualified personnel. 

3 . Review all instructions and warnings prio r to perfo rm
ing any work on the system. 

4. Any safety decals M UST be left on the controller and 
pump. 

5. IF,~P.'l,...'!!l'!l'!I The sys tem MUST be disconnected fro m 
the main power supply before attempt

~-~-~ ing any operation or maintenance on the 

HNF-52451 
Rev 5 

electrical o r mechanical part of the system. Failure to 
disconnect e lectrical power befo re attempting any op
era tion o r maintenance can result in electrical shock, 
burns o r death. 

6. ACAUTION When in operation, the motor and pump 
Hazardous could start unexpectedly and cause seri-
Pressure ous injury. 

2: SYSTEM COMPONENTS 

Please review the Aquavar ABII components and insure 
that you have all the parts and are fami liar with their 
names. Be sure to inspect all components Goulds Water 
Technology supplies fo r shipping damage. 

Aquavar ABU: 

1. Pump with Motor 

2. Aquavar AB IJ Controller with Integral Pressure 
Sensor Cable 

3. Pressure Tank (supplied on some models) 

4. Pressure Sensor 

5 . M ounting Kit 

6. Tank Tee with Pipe Plug 

7. Pressure Gauge 

WARNING 

AWARNING DO NOT power the unit o r run the 
Hazardous pump until all electrical and plumb-
voltage ing connections, especially the pressure 
----~ sensor connecti on, a re completed. The 
1------1 pump should not be run dry. All electrical 

Hazardous 
Pressure work must be perfo rmed by a qualified 

technician. Always fo llow the N ational 
Electrical Code (NEC), o r the Canadian Electrical 
Code (CEC) as well as all local, state and provincial 
codes. Code questions shoul d be d irected to your local 
electrical inspecto r. Failure to fo ll ow electrical codes 
and OSHA safety standards may resu lt in personal in
jury o r equipment damage. Failure to foll ow manu fac
turer's installation instructions may result in electrical 
shock, fi re hazard , personal injury, dea th, damage to 

equipment, unsatisfactory perfo rmance and may void 
manu facturer's warranty. 

3 
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NOTE: Systems MUST be designed by qualified technicians only and meet all applicable sta te and local code 
requirements. 

The following diagrams show a typical system using the Aquavar ABII Constant Pressure System. Con nection can be 
made directly to a water supply o r wate r can be drawn from a supply tank. Diagram #1 shows a typ ical set up for a 
supply tank. 

Home Supply 

Aquavar ABII 
Controller 

Circuit 
Breaker 

Diagram 1 
Aquavar ABII Installation 
for Well Pump System 

Motor/Pump 

- Well Supply 

7 Check Valve 

Isolation Valves---- --- - - ---,• --

Un ions - ------ --- ---+-i::::J 

t 
Check Valve 

To Drain -

Isolation 
Valve • 
-

Atmospheric 
Storage Tank 

Diagram #2 shows a set-up for municipal wate r connection . T his all ows pump maintenance without main line shut-off. 

Home Supply 

Aquavar ABII 
Controller 

Circuit 
Breaker 

Diagram 2 
Aquavar ABII Installation 
for Municipal Water 
System 

4 

Motor/Pump 

7 
-

+ 
Check Valve 

Isolation Valves 

Check Valve 

To Drain-+ 
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4: PIPING 

General 

NOTE: All plumbing work must be perfo rmed by a 
qualified technician. Always follow all local, state and 
provincial codes. 

A proper installation requires a pressure relief valve, a ¼" 
fe male N.P.T. threaded fitting (found on tank tee) fo r the 
pressure sensor, and properly sized pipe. Piping should 
be no smaller than the pump discharge and/or suction 
connections. Piping should be kept as short as possible. 
Avoid the use of unnecessary fittings to minimize friction 
losses. 

.A.CAUTION Some pump and motor combinations 
Hazardous supplied with this system can create over 
Pressure 200 PSI. Select pipe and fittings accordingly 

per your pipe suppliers' recommendation. Consult local 
codes for piping requirements in your area. 

All jo ints must be airtight. Use Teflon tape or another 
type of pipe sealant to seal threaded connections. Please 
be careful when using thread sealant as any excess that 
gets inside the pipe may plug the pressure sensor. 

Galvanized fittings o r pipe should never be connected 
directly to the stainless steel d ischarge head o r casing 
as galvanic corrosion may occur. Barb type connectors 
should always be double clamped. 

Pressure Tank, Pressure Relief Valve and 
Discharge Piping 
The standard H ydro-Pro tanks have a pre-charge o f 38 
PSI. You may set the tank pre-charge anywhere be tween 
this va lue and 10 PSI below the system operating 
pressure. Use the higher tank pre-charge setting if the 
system dri fts over 5 PSI at a constant flow rate. Use 
only " pre-charged " tanks on chis system. Do no t use 
ga lvanized tanks. Select an area that is always above 34° 
F (1.1 ° C) in which to insta ll the rank and pressure relief 
va lve. If chis is an a rea where a water leak o r pressure 
relief va lve blow-off may damage property, connect a 
drain line to the pressure rel ief valve. Run the d ra in line 
from the pressure relief valve to a suitable dra in o r to 
an area where water will not damage property. Use the 
supplied rank tee to connect the discharge pipe to the 
pressure rank and house plumbing. It is allowable to 
pump to multiple locations. 

IA WARNING I M aximum wo rking pressure of most H y
droPro rank is 125 psi. Check the tank 

label o r instruction manual to ve rify data. 

Installing the Pump 

AWARNING .A.CAUTION WARNING: Risk o f electric 
Hazardous 
voltage 

Hazardous shock - This pump system hfil__ 
Pressure not been investiga ted fo r use 

in swimming pool areas. 

Hazardous Plumb suction and discharge of pump into 
Pressure piping. Locate the pump as near liquid 
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source as possible. When pumping out of an atmospheric 
tank locate the pump below the level of the liquid in the 
tank . All piping must be supported independently o f the 
pump. Be sure that suction and discharge piping a re in 
line with the suction and discharge of the pump. Install 
a check valve between the discharge of the pump and 
the pressure sensor and tank. For additional information 
refer to Installation, Operation and M aintenance 
Instructions supplied with the pump. 

Installing the Pressure Sensor 
Install the pressure sensor in the tank tee prov ided with 
the unit. The pressure sensor cable supplied with the 
controller is 120 inches long. Locate the controller so 
there will be enough cable to properly insta ll the pressure 
sensor. 

.A.CAUTION Do not install any shut-off valves, filters o r 
Hazardous fl ow/pressure control devices (except fo r 
Pressure a check valve) between the pressure sen-

sor and the discharge of the pump as this could create a 
hazardous situation. 

Use ONLY the pressure sensor provided with the unit. 
Install the pressure sensor into one of the ¼" holes on the 
tank tee provided in the kit. Install the pressure sensor 
ve rtically to avoid accumulati on of debris in the sensor 
port. Do not insta ll the tank tee with the ¼" holes fac ing 
down. Align the connector on the end of the pressure 
sensor cable with the mating connector on the pressure 
sensor and push it on. T he tab will lock it in place. 
Prevent water from fo llowing the cable and entering 
sensor connector by creating a "drip loop" in the cable. 

5: MOUNTING THE CONTROLLER 

General 
Mount the controller in a well ventilated, shaded area 
using the supplied mounting kit. The contro ller must be 
mounted vertically. Be sure to leave 8 inches of free air 
space on every side of the unit. T he contro ller must be 
in an area with an ambient between 34° F (1 .1 ° C) and 
104° F (40° C). Model 2AB2 will automatically decrease 
(derate) the maximum output current of the drive (6. 9A) 
if the ambient temperature exceeds 104° F 
(40° C). The maximum output current of the drive will 
be decreased by 0.069A for every degree Fahrenheit 
above 104° F, or -1 %/0 F. The maximum output current 
of the drive will be decreased by 0.12A for every degree 
Celsius above 40° C, or -1.75%/0 C. Model 1AB2 
does not require ambient derating and will maintain 
a max imum output current of 4.2A in high ambient 
temperatures. If installation is more than 3300 fee t above 
sea level, drive output should also be derated by 2% per 
1000 feet above 33 00 fee t. 

NOTE: Do not block the heat sink (fins) and do not 
set anything on the units . 
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.la. WARNING T he controller access cover should always 
Hazardous be securely fas tened to the contro l box 
voltage due to the dangerous voltage/shock haza rd 

inside the unit. 

6: POWER SUPPLY AND WIRING 

Power Supply 
~.J..:.\iil.1:1.:.L:1~ T he 1151AB2 Contro ller requires a single 

phase power supply o f 115 volts +/- 15%. 
voltage T he 1AB2 and 2AB2 Contro llers requi re 

a single phase power supply of 230 volts +/- 15%. All 
contro llers require a dedicated 20 amp two-pole circuit 
breaker. A dedicated circuit means no other appliances 
use the same circuit! The output power from the motor 
controller is three-phase, va riable freq uency and va riable 
voltage. Maximum output voltage and frequency are 
line input voltage and 60 Hz, respective ly. Low supply 
voltage will reduce pump perfo rmance. 

NOTE: Installation and maintenance M UST be per
fo rmed by properly trained and qualified personnel. 
Always fo llow the N ational Electric Code or Canadian 
Electric Code, as well as all local, state and prov incial 
codes when wi ring the system. 

Wire and Conduit 
Do not use wire smaller than 14 AWG. Use of 
Metal Conduit with Metal Condui t Connectors is 
recommended for all electrical connections. 

Output Power Connections 
~.J..:.:iil.1:1.:.L:1~ Connect the motor leads fo r 23 0 volt or 

208 volt operation using the nameplate as a 
'--- --~ reference. Connect the output power leads 
from the contro ller to the 3 motor leads in the conduit 
box on the motor. Connect the ground (green) outpu t 
power lead to the ground screw in the condui t box on 
the motor. This step is perfo rmed in its entirety at the 
factory fo r complete systems. See diagram 4 fo r details. 

NOTE: If the pump has more tha n 50 fee t o f wire 
from the controller, consult fac tory fo r selection of an 
outpu t load fi lter (load reactor}. 

Connecting Input Power 
J-;.~.iw,;,i;i,1,11 Connect the single-phase power supply 

leads and Sa fety Ground wi re from a 20 
vol tage amp two-pole circuit breaker (i n the OFF 

position) to one side of a 20-amp two-pole disconnect 
swi tch. Connect the input power leads supplied with 
the contro ller to the o ther side of the disconnect switch. 
Be sure to use Metal Conduit with Metal Conduit 
Connectors fo r electrical connections. 

J-;.~.iw,;,i;i,1,11 The contro ller has a high leakage current 
to ground. T he terminals marked "GND" 

'----=--- ~ in the contro ller must be connected to the 
safety ground from the electrical service entrance. Fai lure 
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to properly ground the controller or motor will create an 
electrical shock hazard. 

NOTE: Do not use GFCI protection with th is contro l
ler. N uisance tri pping will result. 

.,,,P-11"'9!1'!1"!1'!1 Status Code Indicator Light is not a voltage 
indicato r! Always turn off disconnect switch 

'---~-~ and circuit breaker before servicing. 

f!~~~:~~J Once the controller is powered it wi ll re-
main electrica lly charged fo r 5 minutes after 

vo ltage power is turned off. Wait 5 minutes afte r 
disconnecting power before opening contro ller access 
cover as there is a severe shock hazard. 

Setting the Motor Overload Switches 

.,,,P-11"'9!1'!1"!1'!'1 When the unit is powered, the Motor Over
load Setting Switches are at a high voltage 

voltage potentia l. DO NOT touch the Motor O ver-
load Setting Switches while the power is on. 

The Motor Overload Setting Switches adjust the level 
of motor overload current protection needed to protect 
the motor fro m damage due to overcurrent conditions. 
Turn the circuit breaker and disconnect switch to the off 
position, and wait 5 minutes. Remove contro ller access 
cover. On the inside of the access cover is the Motor 
Overload Setting table. See Diagram 6 for details. T his table 
shows the switch setting for the desired Motor Overload 
Setting. Read the Service Facto r Amps off the motor 
nameplate. Use the Motor Overload Setting table to 
match the Service Factor Amps (SF Amps) of the motor 
to the correct switch setting. See Diagram 5 for details. Set 
the Motor Overload Switches according to the correct 
combination on the table. If the Service Fac tor Amps 
of the motor do not match any of the Motor O verload 
Settings, use the next lowest switch setting. See Diagram 3 
for details. 

NOTE: The M otor Overl oad Setting Swi tches are 
preset at the facto ry fo r complete systems. 

IA CAUTION I Failure to perfo rm this step will result in 
'-------' loss of Motor O verload Pro tection and 
will vo id the Motor Warranty. Nuisance Motor Over
load Erro r tripping or motor damage can occur if these 
switches are no t set properl y. 

Setting the Pressure 
Turn the circuit breaker and disconnect switch to the off 
position, and wait 5 minutes. Remove contro ller access 
cover. Open a fa ucet in the system and turn the breaker/ 
disconnect switch to the ON position. The pump wi ll 
start and pressure wi ll increase to the fac tory preset 50 
PSI. After the pressure has stabilized, use the Increase/ 
Decrease Pressure Adjust Pushbuttons on the right-hand 
side of the controller to adjust the pressure se tting. 
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Push and Hold the Increase or Decrease Pressure Adjust 
Pushbutton until the desired pressure setting is reached. 
The new pressure setting is automatically saved. Close 
the faucet and turn power to controller off. Wait 5 
minutes before installing the controller access cover. 

NOTE: The maximum allowable pressure setting is 
85 psi. 

Setting the Application Switches 

When the unit is powered, the Application 
Setting Switches are at a high voltage paten-

voltage rial. DO NOT touch the Application Setting 
Switches while the power is on. 

The controller has 6 possible Application Settings. 
These settings are used to adjust the Minimum Speed 
of the motor and the Ramp Setting, or acceleration and 
deceleration ramp. This allows the controller to fit a wide 
range of applications. 

Before adjusting the Application Switches, turn the 
circuit breaker and disconnect switch to the off position. 
Wait 5 minutes. Remove the controller access cover. On 
the inside of the access cover is the Application Switch 
Setting Table. See Diagram 6 for details. This table shows 
the switch setting needed for the desired system response. 
See Diagram 3 for details. 

Select a Minimum Speed of 10 Hz if the pressure at the 
pump's suction is within 20 PSI of the desired pressure 
setting. Select a Minimum Speed of 30Hz if the pressure 
at the pump's suction is more than 20 PSI below the 
desired pressure setting, if pumping from a tank or if 
drawing a suction lift. 

Changing the Ramp Setting changes how fast the 
controller can change the speed of the motor. A Slow 
Ramp Setting allows the controller to work better in 
applications where the average demand for water is low 
(less than 3GPM or about 1 faucet). A Fast Ramp Setting 
allows the controller to work better in applications 
where the demand for water is high because the motor is 
allowed to change speed faster. 

NOTE: The Application Switches are preset at the 
factory to "0000" or Minimum Speed = 30 Hz, Ramp 
Setting = Fast. 

Motor Rotation Direction 
If the pressure or flow seems low, check motor rotation 
direction. Turn the circuit breaker and disconnect 
switch to the off position, and wait 5 minutes. Switch 
any two leads on the controller output (Tl, T2, or T3). 
Turn the circuit breaker and disconnect switch to the on 
position. Observe pressure and flow. If pressure or flow 
still seems low check plumbing. 
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NOTE: It is possible for the pump to maintain 
constant pressure with a low flow or a high positive 
suction head even if the pump is rotating backwards. 
While the pump is running, use an amp probe on one 
of the output power leads connected to the motor and 
compare the current draw between the two rotation 
directions. The lowest current reading indicates the 
pump is running in the correct direction. 

System Status 
The controller is always powered. A Solid Green Status 
Code indicates that the pump is in standby mode {pump 
not running) or that the line input voltage is low. 

ir,, ... 'l'l'l~!'I Status Code Indicator Light is not a voltage 
indicator! Always turn off disconnect switch 

voltage and circuit breaker and wait 5 minutes 
before servicing. 

A Blinking Green Status Code indicates that the pump 
is running. A Blinking or Solid Red Light indicates a 
problem with the controller. Refer to the access cover 
side panel or Diagram 6 for Status Codes. See Section 9 
for more details. 
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8: DIAGRAMS 

Motor Overload and Application Switch Setting 
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f~~~~~~~J When the unit is powered, the Motor Overload and Application Setting Switches are at a high voltage 
potential. Always turn off the disconnect switch and circuit breaker and wait 5 minutes before touching 

~---~ the Motor O ve rload o r Application Setting Switches. 

Application Switch Setting 
See chart that fo llows for 

Aquavar ABII Wiring Diagram 

Input See M anual Fo r 

1 Phase 

0 
z 

'.:j \.!J 

z >£ 
w u w ::s Cl'.'. 
\.!J a:, 

Line input power from 
2-pole disconnect or 

circuit breaker. 

~ 
N 
..J 

>£ 
u 
::s 
a:, 

Switch Sett ings 

Applic. Motor 
Overload Type 
Setting 

1234 1 234 

• • 

Motor Overload Setting Switches 
See chart that fo llows for 

Diagram 3 

Pressure 
Sensor 

Output 
To Mot or 

0 
.- N l'T)z 
I- I- I- \.!J 

Line output to motor. 
Correct motor rotation 

determines order of colors. 

r, 
0 
3 
@ 

~ 

OJ 

,;;; 
r, 
>< 

+ 
V, 

< 

'° (1) 

.e, 

i:; 
0 

:, 

" s 
~ 
g 

Pressure 
Sensor 
9K51 8 

IA WARNING I Do not connect 230V to a 11 SV control ler. This will 
damage the controller and voids the warranty. 

Diagram 4 
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8: DIAGRAMS (continued) 

Typical M otor Nameplate Showing Service Factor Amps (SF AMPS) 

Service Factor Amps (SF AMPS) 
that are used to set the Motor 
Overload Setting Switches. 

L P56CTA-1261 

RPM 3450 

IP22 

AMS .ct •c 
P PH3 

NO M7 

In this example, use the 4.2 Amp setting indicated on the Motor Overload Setting Table. This setting is used to account 
for any voltage fluctuation. 

Diagram 5 

Labels found on the Controller Access Cover: 

M otor O verload Settin11: 
A WARNING 

Disconnect Power And Wait For LED Indicator To Turn 
Off Before Touching Motor O verload Setting Switches. 

1 = UP 0 = DOWN 
DIP Switch Setting Motor O verload Setting (Amps) 

1 2 3 4 1AB2 2AB2 
1 1 1 1 2.5 4.6 

l 1 1 0 2.8 5.2 
l l O 1 3.3 5 .3 
1 0 1 1 3.5 5.8 
0 1 l 1 3.8 6.5 

0 0 0 0 4 .2 6.9 

Motor Overload Setting Label 
Use this label to choose the correct Motor Overload Switch 
Setting. This label is found under the controller access cover. 

Status Code 
Label 

Use this label 
to diagnose any 

system errors. 
Th is label is 

found on the 
side of the 
controller 

access cover. 

Application Type Switch Setting 

A.WARNING Disconnect Power And Wait For LED Indicator To Turn 
Off Before Touching Application Setting Switches . 

DIP Switch Setting 1 = UP 0 = DOWN 

1 2 3 4 Minimu m Speed (H z) Ramp Setting 
I 1 1 1 . 10 Slow 

1 1 1 0 • 10 Medium 
1 1 0 1 • 10 Fast 

Status Codes* 
Green Liqht Codes 

Constant Standbv/Low Vol taqe 
Bl inkinq Pu mp Running 

Red Liqht Codes 
Constant Replace Controller 

1 Bl ink No Water/Loss Of Prime 

2 Blinks Tank Water-Loqqed 

3 Blinks Pressu re Sensor Fault 

4 Blinks Pump or Motor Bound 

5 Blinks Short Circuit 

6 Blinks Ground Fault 

7 Blinks Hiqh Temperature 

8 Blinks Over Voltaqe (> 264V) 

9 Blinks Motor Overload 

* No Light - NoNery Low Voltage 

1 0 1 1 30 Slow 
0 1 1 1 30 Medium 

0 0 0 0 30 Fast 
•TH ESE SETTINGS ARE NOT TO BE USED WITH SUBMERSIBLE PUMPS. 

Application Switch Setting Label 

Use this label to choose the correct 
Application Switch Setting. Th is label is 
found under the controller access cover. 

Diagram 6 
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9: TROUBLESHOOTING 

General 
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The Aquavar AB ([ is a self-diagnosing contro ller. If a problem occurs, observe the Status Code Indicator Light on the 
front of the unit. No Status Code Indicator Light means ei ther no o r low input voltage (less than 50 V). 

~~11,1;,1..i.:11.11 Status Code Indicator Light is not a voltage indicator! Always turn off disconnect switch and circuit 
breaker and wait 5 minutes before servicing. High voltage may still remain on controller. 

Refer to the status code label on the side of the contro ller access cover to diagnose system errors. See Diagram 6 for details. 

USE THE FOLLOWING TABLE TO HELP T ROUBLESHOOT PROB LEMS. 

GREEN LIGHT CODES 
Indicato r Code Sta tus Description 

Constant Standby/ Low Vol tage Constant Green Light indicates the pump is off. T he sys tem is in 
Standby mode when there is no flow in the system and the pressure 
setting has been reached. The system is in a Low Voltage condi tion 
when the line input voltage drops below 196VAC for 1AB2 and 2AB2 
controllers and 98 VAC for 1151AB2 controllers. 

Blinking Pump Running Flashing Green Light indicates the pump is running. If pump is not 
running, turn off power to contro ller and wait 5 minutes. Check 
output power connections from controller to motor. 

RED LIGHT CODES 
Constant Controller Error Replace Aquavar ABU Contro ller 

l Blink No Water/Loss Of Prime This fault is indicated if the system pressure drops 5 PSI or more 
below the se t pressure and the output current is less than 75% of the 
motor overload se tting for 10 seconds. The system wi ll automaticall y 
restart in 5 minutes. If 3 fau lts occu r in an hou r, the system wi ll not 
restart and will need to be manually rese t. If the problem reoccurs, 
please verify supply capacity, pump capac ity, proper setting of the 
motor overload switches and that there are no restrictions between 
the supply and the pump. 

2 Blinks Tank Water-Logged This warning is indica ted if there is a drastic drop in system pressure 
in a short amount of time. The warning wi ll not impact operation. 
T he pump will continue to run. This warning can be caused by low air 
pressure in the tank o r the tank bladder may have fa iled. This can also 
be caused by extreme changes in fl ow. The error is cleared each time 
the pump sta rts. If the e rror reoccurs often, check the air pressure in 
the tank. Before checking tank ai r pressure, turn power to control off 
to prevent pump from turning on. Rel ieve system pressure by opening 
a fauce t. 

3 Blinks Pressure Sensor Fault This fa ult indicates a problem with the pressure sensor feedback. 
Verify the connections from the Aquavar AB II Controller to the 
pressure sensor. Turn power to contro ller off and wai t 5 mi nutes. 
Remove controller access panel. Be sure sensor cable is wi red as 
shown in Diagram 4. If cable is wired correctl y, check the voltage on 
the Input (White} pressure sensor terminal connection in the 
Aquavar ABII contro ller. Using a DC voltmeter, connect the positive 
lead to the Input (White} pressure senso r terminal connection, connect 
the nega tive lead to the Com. (Black) pressure sensor terminal 
connection. Turn power to controller on. The DC voltage measured 
shou ld be in the va lid range of 0.5 Vdc to 4.5 Vdc ( +/- 0.2 Vdc). If the 
voltage is outside this range, replace pressure sensor. 

4 Blinks Pump or Motor Bound This fau lt can be caused by mechanical binding from debris in pump 
or from an electrical fai lure in the motor. Verify the error by turning 
power to contro ller off fo r 1 minute and then on. Pump must be 
checked if error persists. 
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9: TROUBLESHOOTING (continued) 

Indicator Code Status 

5 Blinks Short Circuit 

6 Blinks Ground Fault 

7 Blinks High Temperature 

8 Blinks Over Voltage 

9 Blinks Motor Overload 

10: CONTROLLER DIMENSIONS 

(8.38) 
.33 

(2 

l 

42.04) 
9.53 

1(11430)1 

l'l,\ ..• - . 
~ (5/ilf) I-

:) 

® ® 

0 0 

a 
(232.56) 

9.16 

0 0 

® ® 

u 
(16.5 1) - - .65 

- - (81.28) 
3.20 
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RED LIGHT CODES 
Description 

Check wiring for shorting phase to phase and phase to ground. Turn 
power to controller off and wait 5 minutes. Remove controller 
access panel. Disconnect motor leads marked Tl, T2, and T3. Measure 
resistance between all motor leads using an ohmmeter. NOTE: Motor 
winding resistance is typically 2 to 10 OHMS depending on motor. 

Check wiring for shorting phase to ground. Turn power to controller 
off and wait 5 minutes. Remove controller access panel. Disconnect 
motor leads Tl, T2, T3, and Ground from contro ller. Measure 
resistance between all motor leads and ground using a Megohmmecer. 
Connect one Megohmmeter lead to any one of the motor leads and 
the ocher to ground lead. Set Megohmmeter to SOOY DC output. 
Resistance readings less than 500,000 ohms or 0.5 Megohms indicate 
a damaged motor. 

T his fault is caused by a high temperature inside of the controller. The 
controller will shut off when the temperature inside the controller 
reaches 158° F (70° C) . T he controller wi ll turn back on when the 
temperature inside the controller reaches 150° F (65.5° C). Avoid 
installing the controller where ambient temperatures exceed 104° F 
(40° C). Avoid installing the controller where it is exposed to direct 
sunligh t. 

Measure input voltage using an AC voltmeter. Connect the positive 
and negative leads to L1 and L2 on the Aquavar ABU contro ller. Verify 
line input voltage is not grea ter than 264 VAC for 1AB2 and 2AB2 
contro llers and 132VAC fo r 1151AB2. 

T his fa ult is indicated when the current supplied to the motor exceeds 
the Motor Overload Setting on the Aquavar ABU controller. Refer to 
Section 7, Setting the Motor Overload DIP Switches for details. If 
swi tches are se t according to Section 7, check motor. 

~-----+---'~_5,_J•~ 

(259.08) (237.06) 0 10.20 9 .33 (157.90)1 
6.22 

D 
(12.07) 

DD 
.48 

l~.,~ 
3 90 
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GOULDS WATER TECHNOLOGY LIMITED WARRANTY 
This warranty applies to all water systems pumps manufactured by Goulds Water Technology. 
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Any part o r parts found co be defective within rhe warranry period shall be replaced at no charge to the dealer during the war ranry period. The warranty period shall ex ist for a 
period of twenty-four (24) monrhs from date of insta ll ation or thirty (30) months from date of manufacture, whichever period is shorter. 

A dealer who believes that a warranty claim exists must con tact the authorized Goulds Water Technology distributor from whom the pump was purchased and furn ish complete 
details regarding the claim. The distributor is author ized ro ad jusr any warranty claims ut ili zing the Goulds Water Technology Customer Service Department. 

The warranty excludes: 

(a) Labor, transportation and related costs incur red by the dealer; 

(b) Reinstallation costs of repaired equipment; 

(c) Reinsta ll ation costs of rep lacement equipment; 

(d) Consequential damages of any kind; and, 

(e) Reimbursement for loss caused by interruption of service. 

For purposes of this warranty, the fo llowing 1ern1s have these definitio ns: 

( I) "Distributor" means any individual, partnership, corporarion, association, or 01 her legal relationship 1ha1 stands between Goulds Water Technology and the deale r in purchases, 
consignments or contracts for sale of the subject pumps. 

(2) "Dealer" means any individual, partnership, corporation, association, or other legal relationship which engages in the business of sell ing or leasing pumps 10 customers. 

(3) "Customer" means any entity who buys o r leases the subject pumps from a dealer. The "customer" may mean an individual, partnership, corporation, limited liabi lity company, 
association or other legal ent ity which may engage in any type of business. 

xylem 
Let's Solve Water 

THIS WARRANTY EXTENDS TO THE DEALER ONLY. 

Xylem, Inc. 
2881 East Bayard Street Ext. , Suite A 
Seneca Fall s, NY 13148 
Phone: (800) 453-6777 
Fax: (888) 322-5877 
www.xyleminc.com/brands/gouldswatertechnology 

Goulds is a registered trademark of Goulds Pumps, Inc. and is used under license. 
Aquavar ABII is a trademark of Xylem Inc. o r one of its subsidiaries. 
Cl 2011 Xylem Inc. IM156 Revision Number 4 September 2011 
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xylem 
Lcfs Su\vc '\,\f.:,tc1 

QUICK START GUIDE 

IM5-/\BII -; 

Aquavar ABII Quick Start Guide 
Installat ion Steps: 

1. Insta ll the Punip 

• Phun!., <iU<:hon ,ind d 1st:h,H!Je o f pu r11p intu p ipm9 

• l ri~ L.1 11 ;, < h<.•ck v,1lvr! on thP •• t1<.:t.io 11 s1do 

• Ll)cc1 lt> lho JHH11p c:is 11Pt1r liquid soun:r: a~, pos-.;ib l,:- . 

2. Inst.il l the Pressure Transducer 

• lnsrn ll the ~ . .>r.(!SSt ll t.-~ transd 1,cer 1n t hH ldn .k Lee prov1dod w1th the Lm 1t 

• Loca te Oin trfm:;d u<.:l! f w11 l,111 1 LO" o f l ht-: con ln1llur. 

3. M ount t he Controller 

• Mo~111t vt~rt tG11!y in o wt..~11 vc.•nt rlr.1 1t~rl. ~; h;,1d t:!d ,1rP: il with 6 1nche~ ot free air 
sp .. 1ce 011 (JVfHy s,d,~ <ind tcrnpe.-alurc b0twor:11 3-1" F a nd 104°;:: 

4. Connect Input Power 

• CcnneCl the 10 power lrnn, n 20 ~•np 2-pok, < tr~u it b rea kor 

• 0<) 11ot t;sf.J lif·CI prot\.J( tirn, wit h ABII as r1ur!.,H1CL' tnpp111!J w1fl /l!:-.ul t 

5. O utput Power Connections 

• Co nned the o utput powc..:ir lead s fron, the t.ontrollr~, 10 U,c• 3 n1otor l!-:iad!, 
in tnt" conduit bo1< on the moto r. 

6. Set the m otor Overload Switches (or d i~ls, 3 and 5 HP) 

• Co1nple tc, sys;ems hm,e c,vP.rl{.}ads pn~~s'=!t at fr1cto ry. 

7. Set the Pre ss<J re - Fae1ory pre-set is 50 PSI 

• Pu~!, HrH.J Hold tfa1 lnc:,,.:l1:><~ or Ot~c.rodSP flr,• ...,~1r1c Adju~t Pusli!J u t-1011 
~m ti l thl~ di"!~uvd p 11:~si,1 u u ~.1::1t1n~11s 1t~ad1C~d 

• Th" rn~x,mum allowablE' pres5ur<e s011 in9 ,~ BS psi. 

8 . Set the Application Switches (or d ials, 3 and 5 HP) 

• M1111 m11m Sp~t!d o f 10 Hz - the rncorniny pre~su rt• is wrthrn :rn PSI o l th" 
dt?sirnd prPssurc seHi11~J-

• M1111m un, Sp""t'd oi JO H1. - tlio 11ic:o,n 1n9 prt-~"-.•wn~ ,~. LO l'S I or ,,ll',ll: h1:bw 
tht• Uc?~irt~d pres~urc. 11 p urnplfl ~] fro ,n ~! tank or if drc1\.·¥1n:1 n ~~1wl1<.)r 1 l1I :. 

• Rnmp Sp~>cci - Slow • Low th,w: M«d1un• - M .. d ,urn flow. F<>sl - H,uh flow 
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Aquavar ABII Controller 
Typical Installation 

Th is d rc1 g r;.,,n sho ws i1 sn l~u ;.1 ro r ,nunictpal wa tnr connect io n. This all ow~ fHm1p 
rni\ i rlt <'n iHKP w1th nt tt n1r1 m lmu s hut -o ff. 

Ho;,,c Supply 

Disco11n~(t [j 

Motar/Purnp 

Aq uaBoost II Required Components: 

~. Pump with Mato, 

t ' 
Check Valve 

--- · lsol~t1 on Valve~ 

Water Main 

r--
1 

' 

2. Aq uaBoo5t II C1..1 ntrul 1Qr v.1ith lnte~,r nl P, c:~sure Si:1 1sn 1 CablH 

4. PrPs::. urc Son:.u r 

5 Muunr,119 Kit 

6 . fo11k let:: w;th P,pc: Plug 

7. Pmssurt> G;n19 e 

Xy le n, In, 
www.xylem inc.com 

c·.1 ' LI 1 1 )l d l '"" Int Jt Jl ',-/\l\l l, I i Jl' t 1• 1 ,l u.•r ;.•0 1 1 

xylem 
Li..•t's Solve Wawr 
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xylem 
l.nt's Soh_.l? W.llN 

QUICK START GUIDE 

IM,, -,\ll11 -?. 

Aquavar ABII 
Quick Start Up Guide 

LABELS FOUND ON THE CONTROLLER ACCESS COVER: 

F;u.dt Codes 

Application Switch Setting I Applicat i on t---------~------------------i I Switch A WARNING: Disconnect Power And Wait For LED Indicator To Turn Setting 
JIit,. Off Befo re Touching Application Setting Switches I Label 

DIP Switch Sett inq 1 s UP O ~ DOWN ; V~c 1/11 11,,/,c-/ 

1 2 3 4 Minimum Soeed (Hz) R,,mr, Settrnq j Ir, c/1o<J>e' 

1 l 1 ~ .. 10 ;,10 "'" llw :.:oner:-, 
i 1 l O • l O M .. dw ,n I AppliGJ/ 1011 

~ i O 1 • 1 O t-. i::t Switd, St•U;r,y. 
: --- 1 0 i 1 ·--· - - -- -- 30 ~-· ~ - Slow ! Tf11s lukl 1~ 

--- --- (/~ ;-, - ··----- ----- .. ·· JO ____ - •n- - -~M1.;1dn ~m ---- i fcu,odu1t:.fo1 

I __ ___ 0 l •_O 0 ___ ___ .-.___ ]0 _____ -
9

•- • r, 1st .__ .. _ : thcco,11,olie-r 

1 ... --- · :~~E-5( SFTI IN G~ ARE NO'r m BE USED WIT'.I SUBME~SIBLE P_U~1PS. ..I ,!CMS rove•• . 
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Aquavar ABII Wiring Diagram 

1 AND 2 HP 

1 .. •~1,i;x11 r,. .... rr t,,,,.o 
.'· IJ,,'W,, .... 5to11n.-r.1,:,, 

, ..... ,,,,i,.,.;o.;, .. _ 

3AND 5 HP 

\.,,. lrtl-,n,.,,I, .,, 
~ .... 1111',)• """'l ' 

.~ .,..~ ... " 
l1,i,,r.d 1,, ~-

l ~11<>1!1pu!t') .,,.)l rw 
(. ,,, , .... -i '1"<'1 ~•11r.1;1o1;..,, 

,Ji;-t..,,,,,,, 111 ~ ,,,..,., ..,r rufor •. 

lf,ll'L' I IU .l ~ II. Cl t 1Tt•u1 n •• )I :, 

~ ,.':,::,::~:. 

• 1r,p11~ l'mv(•r Svpµ ly 
S111crlc.•l ' h<l~f! 
20H-241JVAC f G, 0 Gl ···; 'CD (I) 0 . E) -1 ' ----------• L. , ________________ , 

l ' 1;· fiNfl h ... il 1(1(, , .. .. vn 
' . ()- ·- ·- _____ _j I 

0-·· - -- . -- "- ·--- ---' 
,---------·------·-.--b-· (,J~>l)Nfl 

Note: U:a~ 2 pok1 d i~(o r1 11cK1 
or c.-i r e1.1H breitker. 

Xy lc-.,rn Inc. 
w w w.xylcmi'1 c.com 

~:- ; i )t i Xv11•u, ,1i. 1~4~, -,\\l .l '.1 , h ,, t· •, :1, ,. , )0 '1 1 
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~ITT 

Goulds Pumps 
G&L SERIES 
MODEL LB 
Installation, Operation and 
Maintenance Instructions 

~ GOULDS PUMPS 

Goulds Pumps is a brand of ITT 
Residential and Commercia l Water. 

www.goulds.com 

Engineered for life 
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SAFETY INSTRUCTIONS 

TO AVOID SERIOUS OR FATAL PERSONAL INJURY 
OR MAJOR PROPERTY DAMAGE, READ AND 
FOLLOW ALL SAFETY INSTRUCTIONS IN MANUAL 
AND ON PUMP. 

THIS MANUAL IS INTENDED TO ASSIST IN THE 
INSTALLATION AND OPERATION OF THIS UNIT 
AND MUST BE KEPT WITH THE PUMP. 

This is a SAFETY ALERT SYMBOL. 
When you see this symbol on the pump 
or in the manual, look for one of the 
following signal words and be alert 
to the potentia l for personal injury or 
property damage . 

• , ... ,,-.,~., .. ~"'M""3"";•• Warns of hazards that WILL cause . 
sen ous personal iniury, death or maior 
property damage. 

IA WARNING I Warns of hazards that CAN cause 
serious personal injury, death or major 
property damage. 

IA CAUTION I Warns of hazards that CAN cause per
sonal injury o r property damage. 

NOTICE: INDICATES SPECIAL INSTRUCTIONS 
WHICH ARE VERY IMPORTANT AND 
MUST BE FOLLOWED. 

THOROUGHLY REVIEW ALL INSTRUCTIONS 
AND WARNINGS PRIOR TO PERFORMING ANY 
WORK ON THIS PUMP. 

MAINTAIN ALL SAFETY DECALS. 

AWARNING 

Hazardous fluids 
can cause fire, 
burns or death. 

UNIT NOT DESIGNED FOR USE 
WITH HAZARDOUS LIQUIDS OR 
FLAMMABLE GASES. THESE 
FLUIDS MAY BE PRESENT IN 
CONTAINMENT AREAS . 

DESCRIPTION and SPECIFICATIONS: 
The M odel LB is a single stage, centrifugal jet pump for 
general liquid transfe r service and booster applications. 
The liquid end utili zes a 304SS stamped casing, Noryl® 
impeller, Lexan® ejecto r and guidevane, Amodei ® 
motor adapter and EPR o-rings. All motors are NEMA 
48Y and 56Y square flange with a 30455 threaded shaft 
ex tension. 

1. IMPORTANT 

1.1 Inspect unit fo r damage. Report any damage to car
rier/dealer immediately. 

1.2 Electrical supply must be a separate branch ci rcuit 
with fuses or circuit breakers, wire sizes, etc., in 
compliance with National and Local electrical codes. 
Install an all-leg disconnect switch near pump. 

IA CAUTION I ALWAYS DISCONNECT ELECTRICAL 
'------' POWER WHEN HANDLING PUMP OR 
CONTROLS. 

HNF-52451 
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1.3 Motors must be wired fo r proper voltage. Motor wi r
ing diagram is on motor nameplate. Wire size must 
limit maximum voltage drop to 10% of nameplate 
voltage at motor terminals, o r motor life and pump 
performance wil l be lowered. 

1 .4 Always use horsepower-rated switches, contactor and 
starters. 

1.5 Motor protection 

1.5 .1 Single-phase: Thermal protection for single
phase units is sometimes built in (check name
plate). If no bui lt-in protection is provided, use 
a contactor with a proper overload. Fusing is 
permissible. 

1.5 .2 Three-phase: Provide three-leg protection with 
properly sized magnetic starter and thermal 
overloads. 

1.6 Maximum Operating Limits: 

Liquid Temperature: 140° F (60°C) 

Working Pressure : 85 PSI 

Starts per Hour: 20, evenly distributed. 

1.7 Regular inspecti on and maintenance will increase 
service life. Base schedule on operating time. Refer 
to Section 8. 

2. INSTALLATION 

2.1 Locate pump as near liquid source as poss ible (below 
level o f liquid fo r automatic operation). 

2.2 Protect from free zing o r flooding. 

2.3 Allow adequate space fo r servicing and ventilation. 

2.4 All piping must be supported independently of the 
pump, and must " line-up" naturally. 

IA CAUTION I NEVER DRAW PIPING IN PLACE BY 
FORCING THE PUMP SUCTION AND 

DISCHARGE CONNECTIONS. 

2 .5 Avoid unnecessary fittings . Select sizes to keep fric
tion losses to a minimum. 

2.6 Units may be installed horizontall y, inclined or verti
ca ll y. 

IA CAUTION I DO NOT INSTALL WITH MOTOR 
BELOW PUMP. ANY LEAKAGE OR 

CONDENSATION WILL AFFECT THE MOTOR. 

2. 7 Foundation must be flat and substantial to eliminate 
strain when tightening bo lts. Use rubber mounts to 
minimize noise and vibration. 

2.8 Tighten motor hold-down bolts before connecting 
piping to pump. 

3. SUCTION PIPING 

3.1 Low static suction lift and short, direct, suction pip
ing is desi red. Consult pump perfo rmance cu rve for 
Net Positive Suction Head Required. 
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3.2 Suction pipe must be at least as large as the suction 
connection of the pump. Smaller size will degrade 
performance. 

3.3 If larger pipe is required, an eccentric pipe reducer 
(with straight side up) must be installed at the pump. 

3.4 Installation with pump below source of suppl y: 
3.4.1 Install full flow isolation valve in piping for 

inspection and maintenance. 

IA CAUTION I DO NOT USE SUCTION ISOLATION 
VALVE TO T HROTTLE PUMP. 

3.5 Installation with pump above source of suppl y: 

3.5.1 Avoid air pockets. No part of piping should be 
higher than pump suction connecti on. Slope 
piping upward from liquid source. 

3.5 .2 All joints must be airtight. 

3.5 .3 Foot valve to be used only if necessary for prim
ing, or to hold prime on intermittent service. 

3.5.4 Suction strainer open area must be at least 
triple the pipe area. 

3.6 Size of inlet from liquid source, and minimum sub
mergence over inlet, must be sufficient to prevent air 
entering pump through vortexing. See Figures 2-5. 

3.7 Use 3-4 wraps of tefl on tape to seal threaded connec
tions. 

Figure 1 

Figure 3 

4. DISCHARGE PIPING 

~-----<1---~ 
'· 

Figure 2 
H 

]~ HH:;:;::;:::;::;:::;::;:::HHH+=ifi 

1 2 l 4 5 6 7 8 910111213141516 V 

V = Velocity in feet per second 
:::: GPM x 0.32 1 GPM IC 0.4085 
~ --0-, -

Figure 4 

4.1 Allowance should be made for disconnecting dis
charge piping near casing to allow for pump disas
sembly. 

4.2 Arrangement must include a check valve located 
between a ga te valve and the pump. The gate valve 
is for regulation of capacity, or for inspection of the 
pump or check valve. 

4.3 If an increaser is required, place between check valve 
and pump. 

4.4 Use 3-4 wraps of Tefl on tape to seal threaded connec-

4 
tions. 

5.ROTATION 
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5 .1 Correct ro tation is right-hand (clockwise when 
viewed from the motor end). Switch power on and 
off quickly. Observe shaft rotation. To change rota
tion: 

5.1.1 Single-phase motor: Non-reversible 

5.1.2 Three-phase motor: Interchange any two power 
supply leads. 

6. OPERATION 
6.1 Before starting, pump must be primed (free of air 

and suction pipe full of liquid) and discharge valve 
partially open. 

6.2 Make complete check after unit is run under opera t
ing conditions and temperature has stabilized. Check 
for expansion of piping. 

7.MAINfENANCE 
7.1 Ball bearings are located in and are part of the mo

tor. They are permanently lubricated. No greasing 
required. 

IA CAUTION I PUMPED LIQUID PROVIDES LU-
BRICATION. IF PUMP IS RUN DRY, 

ROTATING PARTS WILL SEIZE AND MECHANICAL 
SEAL WILL BE DAMAGED. DO NOT OPERATE AT 
OR NEAR ZERO FLOW. ENERGY IMPARTED TO 
THE LIQUID IS CONVERTED INTO HEAT. LIQUID 
MAY FLASH TO VAPOR. ROTATING PARTS RE
QUIRE LIQUID TO PREVENT SCORING OR SEIZ
ING. 

8. DISASSEMBLY 
8.1 Complete disassembly of the uni t will be described. 

Proceed only as fa r as required to perform the main
tenance work required. 

8.1.1 Turn off power. 

8.1.2 Dra in system and flush if necessary. 

8.1.3 Remove motor hold-down bolts. 

8.2 Disassembly of liquid end : 

8.2.1 Remove casing screws (3). 

8.2.2 Remove back pull-out assembly from casing. 

8.2.3 Remove nozzle/ventu ri assembly (6) and 
a-rings (5, 7). 

8.2.4 Remove guidevane (8). 

IA CAUTION I DO NOT INSERT SCREWDRIVER 
BETWEEN THE FAN BLADES TO 

PREVENT ROTATION . 

8.2.5 Remove impeller (9) by rotating in a cou nter
clockwise direction. 

NOTE: For si ngle and three phase motors, re
move the motor end cover and hold the flats on 
the shaft wi th a wrench to stop rotation. 
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NOTE: Further disassembl y will require 
removal o f the mechanica l seal. It is recom
mended that a new mechanical seal be installed 
at reassembly. 

8.2.6 Lubricate the shaft and mechanical sea l with 
soapy water. 

8.2.7 Remove rotary portion of the mechanical seal 
(10). 

8.2.8 Remove motor adapter screws (15) and motor 
adapter (1 3) from motor. 

8.2.9 Remove stationary portion of mechanica l seal 
(11) from motor adapter (13). 

9. REASSEMBLY 
9 .1 Clean all parts before reassembly. 

9.2 Recommend replacement of a- rings (5 , 7, 12) and 
mechanical seal (10, 11) if removed during disassem
bly procedure. 

9.3 Inspect and replace nozzle/venturi assembly (6) if any 
surface deterioration is noticed in the nozzle area. 

9.4 Reassembly is the reverse o f disassembl y. Observe the 
following when reassembling the pump. 

9.5 Lubricate a- rings and mechanical seal with soapy 
water to ease assembl y. 

9.6 Tighten casing screws (3) to 10 ft. -lb. of torque using 
a star pattern to prevent a -ring binding. 

TROUBLESHOOTING 

SYMPTOM 

MOTOR NOT RUNNING 
See Probable Causes 1 thru 6 

LITTLE OR NO LIQUID DELIVERED 
See Probable Causes 7 thru 17 

POWER CONSUMPTION TOO HIGH 
See Probabl e Causes 4, 17, 18, 19, 22 

EXCESSIVE NOISE AND VIBRATION 

HNF-52451 
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See Probable Causes 4, 6, 9, 13, 15 , 16, 18, 20, 21 , 22 

PROBABLE CAUSES 

1. Tripped thermal protector 

2. Open circuit breaker 

3. Blown fuse 

4. Rotating parts binding 

5. Motor wired improperly 

6. Defective motor 

7. Not primed 

8. Discharge plugged or valve closed 

9. Incorrect rotation 

10. Foot valve too small , suction not submerged, 
inlet screen plugged 

11. Low voltage 

12. Phase loss (3-phase only) 

13. Air o r gasses in liquid 

14. System head too high 

15. N PSHA too low: 
Suction lift too high or suction losses excessive 
Check with vacuum gauge 

16. Impell er worn or plugged 

17. Incorrect impelle r diameter 

18. Head too low, causing excessive fl ow rate 

19. Viscosity or specific gravity too high 

20. Worn bearings 

21. Pump or piping loose 

22. Pump and motor misaligned 
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~ITT Commercial Water 

GOULDS PUMPS LIMITED WARRANTY 
This warranty applies 10 all water systems pumps manufactured by Goulds Pumps. 

Any part or parrs found to be defective within rhe warranry per iod shall be replaced at no charge to the dealer during the warranty period. The 
warranty period shall exist for a period of twelve ( 12) months from dare of insral\arion or e ighteen ( 18) months from date of manufacrure, which• 
ever period is shorter. 

A dealer who believes rhat a warranty claim ex ists must contact the authorized Goulds Pumps dist ri butor fro m whom the pump was purchased 
and furnish complete detai ls regarding the claim. The distributor is authorized to adjust any warranty claims urilizing the Gou lds Pumps Customer 
Service Dcparrment. 

The warra nty excludes: 
(a) Labor, transportation and rela ted costs incurred by the deale r; 
(b) Reinstallation costs of repai red equipment; 
(c) Reinsta llarion costs of rep lacement equipment; 
(d) Conscquen1ial d3mages of an y kind; and, 
(e) Reimbursement fo r loss caused by interruption of service. 

For purposes of thi s warra nt y, the fo llowing terms have these defi nitions: 

(I ) " Distributor" means any individual, parrnership, corporation, association, o r other legal relationship that stands between Goulds Pumps and 
the dea ler in purchases, consignments or contracts for sale of 1he subject pumps. 

(2 ) "' Deale r" means any ind ividual, pa rtnership, corporation, association, or other legal relat ionship which engages in rhe business of sell ing or 
leasi ng pumps to customers. 

(3) "Customer" means any ent ity who buys or leases the subject pumps from a dea ler. The "customer" may mean an individual, parmership, 
corporation, limited liability company, associat ion or other leg., I ent iry which may engage in any type o f business. 

TH IS WARRANTY EXTENDS TO THE DEALER ONLY. 

~GOULDS PUMPS 
Goulds Pumps, G&L and the ITT Engineered Blocks Symbol are 
registered trademarks and t ra denames of ITT Corporation. 

Noryl and Lexan are reg istered trademarks of GE Plastic. 

Amodei is a reg istered trademark of Solvay. 

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 

IM064R04 August, 2006 
© 2006 ITT Corporation 

Engineered for Zif e 
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~GOULDS PUMPS 
Hydro-Pro®Water System Tank 

Reservoir Hydro-Pro® 
pour systemes 
d'alimentation en eau 

Hydro-Pro® Sistema da 
Tanque bara Agua 

Installation, Operation and Maintenance Instructions 
Directives d'installation, d'utilisation et d'entretien 
lnstalaci6n, Operacidi6n e lnstrucciones para el Mantenimiento 
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Safety Instructions 2 

The Water Systems Tank Concept 

Here's how the tank operates at 
a 30/50 psig pressure switch setting 

Installation Procedures 

Multiple Tank Installation Procedures 

4 

4 

Underground Pressure Tanks 

Operation 

Trouble Shooting 

Limited Warranty 

- ant11¥J11MM4-~_P_a_g_e ___________________ P_a_g_e _____ _ 
Consignes de securite 

Le concept du reservoir pour syscemes 
d'alimentation en eau 

Fonctionnement du reservoir dans un 
sysceme d'alimentation en eau et dans une 
plage de pression manomecrique 
de 30-50 lb/po' 

Marche a suivre pour l'installation 

lndice 
Lea y siga las instrucciones de seguridad 

El Concepto de Tanques para sistema de Agua 

Asi es como el Tanque funciona con un sistema 
diseiiado para operar puesto a una presi6n 
de 30/50 PSI 

Procedimiento de lnstalaci6n 

lnstalaci6n Multiple de Tanques 
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Installation a reservoirs multiples 

Reservoirs avec prf!compression enterres 

Utilisation 

Diagnostic des anomalies 

Garantie limitee 

lnstrucciones Para lnstalaci6n de Tanques de 
Presi6n Subtemineos 

Operaci6n 

Buscando Fallas 

Garantia limitada 
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Read and Follow 
Safety Instructions! 

A 
This is the safety-alert symbol. When you see this symbol on your system or in this 
manual, look for one of the following signal words and be alert to the potential for 
personal injury; 

ADANGER 
DANGER warns about hazards that will cause serious personal injury, death or 
major property damage if ignored. 

IAWARNINGI 

IACAUTIONI 

Safety Instructions 

WARNING warns about hazards that could cause serious personal injury, death or 
major property damage if ignored. 

CAUTION warns about hazards that may result in minor or moderate injury or 
property damage if ignored . 

This label NOTICE indicates special instructions which are important but not related 
to hazards. 

Carefully read and follow all safety instructions in this manual or on system. 

Keep safety labels in good condition . 
Replace missing or damaged safety labels. 

1. I .&WARNING I- THESE WATER TANKS ARE DESIGNED FOR 
OPERATION ON AMBIENT TEMPERATURE WATER SYSTEMS LIMITED 
TO A MAXIMUM WORKING PRESSURE OF 125 POUNDS PER SQUARE INCH 
GAUGE (PSIG). IF YOUR SYSTEM HAS THE ABILITY TO EXCEED 125 PSIG 
WORKING PRESSURE (100 PSIG IF THIS IS A PUMP MOUNTED UNIT), A 
SUITABLE SAFETY DEVICE MUST BE INSTALLED. THIS CAN BE EITHER A 
HIGH PRESSURE ELECTRICAL CUT-OFF SWITCH AND/OR A PRESSURE 
RELIEF VALVE. FAILURE TO FOLLOW THESE INSTRUCTIONS CAN CAUSE 
TANK RUPTURE AND RESULT IN PERSONAL INJURY AND/OR PROPERTY 
DAMAGE. 

2. It is your responsibility to make sure your installation meets all national and 
local plumbing and electrical codes. 

3. f ij11,m§j::j;j - Before install ing or servicing your pump or tank be sure power 
source is disconnected. 

4. If a captive air water systems tank replaces a standard galvanized tank on a 
submersible pump installation, bleeder orifices or other air charging devices 
must be removed . Ai r charging devices on jet pumps must be removed . 

5. i £CAUTION I -Storage tanks are designed for use on ambient temperature 
- (maximum temperature of 120°F, effective Feb. 2001) water systems. Use of 
this product on other applications could cause tank failure and possibly 
personal injury. Use of this tank on other applications voids the warranty. 

6. Complete pump, tank and piping system must be protected against freezing . 
Failure to do so will cause severe damage and voids the warranty. 

7. f ,j,1,m§j:J.j -Tank contains air pressure. Do not puncture. Never throw tank 
into fire or incinerator. 
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The water systems 
tank concept 

Here's how the 
tank works for a 
water system 
designed to 
operate at a 
30/50 psig 
pressure 
switch 
setting. 

@ 

© ----------

30 

I Prior to shipping, the tank 
• is pressurized to a standard 

precharge as defined in 
"OPERATION" part of this 
manual. 

3. The pressure in the tank 
rises. Water continues to 
enter until the pump cut-out 
pressure is reached . The 
pump shuts off and the tank 
is now filled . 

I c=i AIR - WATER 
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The water system tank does more than simply 
store water. It helps to protect the system 
components. A properly sized tank will provide 
adequate flow even when the pump is not 
running. It saves energy by reducing the 
number of pump starts. Another benefit is 
increased system component life due to fewer 
pump cycles. 

The water system tank consists of a steel tank 
{A) containing a sealed-in-place heavy duty 
diaphragm (8) which separates air from the 
water. The portion of the tank where water is 
stored (C) is lined to isolate water from the 
metal tank. This protects the tank from 
corrosion. 

2. 

40 

As water enters the tank, the 
air above the diaphragm is 
compressed and its volume 
is reduced by the volume of 
water that enters. 

4 The pressure in the air chamber 
• forces water into the system 

when a demand is made 
without causing the pump to 
operate immediately. When 
the pressure in the chamber 
finally drops to the pump cut
in pressure, the pump switch 
activates the pump and 
repeats the filling cycle. 
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Installation Procedures 

TYPICAL SUBMERSIBLE 
PUMP INSTALLATION 

TO SERVICE 

DRAIN 

PRESSURE 
SWITCH 

__ WATt:R 
SUPPLY 

1. The water system tank should be installed as close 
as possible to the pressure switch (24 inches or less) 
to reduce the adverse effect of friction loss and 
elevation differences. 

2. Disconnect electric power. 

3. Drain system and remove old tank. On new system 
installation this step is unnecessary. 

4 . Locate the water system tank on a firm , level surface 
with adequate drainage. Typical installations are 
shown in the following section. 

TYPICAL JET 
PUMP INSTALLATION 

p----- -= -:CC~ 

TO SERVICE 

RELIEF 
VALVE 

I 
<;;; 

I PRESSURE-====:=::: 

GAr 'li'==;:;il" 

5. If your system is capable of exceeding a working 
pressure of 125 psig (typically submersible pumps), 
install a pressure relief valve (rated at 125 psig or 
less, but greater than turn-off pressure) in the system 
near the tank. The valve should be the same pipe 
size as the tank outlet.This is not necessary on tank
mounted jet pump units. 

6. Connect tank to the pump discharge line using the 
same size pipe as the pump tap, or larger. 
WARNING: Hold 90° tank street elbow with wrench 
when thread ing and tightening connecting pipe. 

7. The tank should be flushed 5 times prior 
to household use. (See operations section.) 

Multiple 
Tank 
Installation 
Procedure 

Water system tanks can be connected 
together to increase the supply of usable 
water (drawdown). Two tanks of the same 
size will double the supply and three tanks 
will triple the supply. When using a high 

capacity pump, the manifold and pressure switch 
assembly must be installed in the pipe line as close 
to the center of the tanks as possible. Manifold and 
main should be 2 times the size of the feederline. 

TOSUNtCI 

"'""'° 

~-'>-JTU.~. 
~ .. ~ ~~ -~: 

USINO .., ........... 
PUMP 

'""" Wilt. 

4 
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Underground 
Pressure 
Tanks 

Operation 

Buried model water system tanks are 
designed for direct burial and can be 
installed in the horizontal or vertical 
position. To eliminate the danger of 
freezing , tank must be buried below frost 
line. 

The following steps should be taken when 
installing the water system tank. 

1. Make sure that tank will be buried 
below frost line and above water table. 

RRIIFVALVI 

"8" M00EL8 

l'IJMI' 

IA wARNINGj 

2. Use galvanized or plastic pipe 
for section of pipe buried in the ground. 

3. Check tank precharge. Tank precharge 
must be adjusted to the pressure required 
by the pressure switch setting (see section 
on Operation). 

4. Install tank on firm rock-free earth. 

5. The water line from the pump to the 
tank and from the tank to the pressure 
switch location should be the same size. 

6. Check system for performance 
and inspect for leaks. 

7. Backfill hole with sand or rock-free dirt. 
Firmly tamp fill to prevent settling. 

8. Make note of tank location so that ii 
can be easily located at a later time. 

THESE WATER TANKS ARE DESIGNED FOR OPERATION ON AMBIENT TEMPERATURE WATER SYSTEMS 
LIMITED TO A MAXIMUM WORKING PRESSURE OF 125 POUNDS PER SQUARE INCH GAUGE (PSIG). IF YOUR 
SYSTEM HAS THE ABILITY TO EXCEED 125 PSIG WORKING PRESSURE (1 00 PSIG IF THIS IS A PUMP MOUNTED 
UNIT), A SUITABLE SAFETY DEVICE MUST BE INSTALLED. THIS CAN BE EITHER A HIGH PRESSURE ELECTRICAL 
CUT-OFF SWITCH AND/OR A PRESSURE RELIEF VALVE. FAILURE TO FOLLOW THESE INSTRUCTIONS CAN 
CAUSE TANK RUPTURE AND RESULT IN PERSONAL INJURY AND/OR PROPERTY DAMAGE. 

Before you operate the system you must check your water system tank and system to ensure proper operation . 

All water system tanks are precharged at the factory. All 8 and 11 inch diameter tanks are precharged at 18 psig . The 15 
inch diameter tanks are precharged at 28 psig while the 22 and 26 inch diameter tanks are precharged to 38 psig . The 
final precharge pressure should always be 2 to 3 psig below the cut-in (pump turns on) pressure of the pressure switch. 
Release air or add air as required using the following procedure. 

1. Determine the pump cut-in pressure setting . The pressure switch should have this information located on/in the 
cover. 

2. With no water in the tank, measure the precharge of the water system tank using an accurate pressure gauge at the 
air valve (similar to an auto tire gauge). 

3. Release air or add air to the tank to make the pressure in the tank 2 to 3 psig LESS than the pump cut-in pressure 
setting . 

4. It will be necessary to expel air from the piping system on new installations. To do this open all faucets and turn on the 
pump. Observe that a mixture of water and air will sputter from the faucet. Run the system until a steady flow of 
water exists. Open and close the faucets several times to assure that all air has been removed . If streams do not 
become steady, an air leak may exist. Check for leaks on suction side piping. 

5. It may be necessary to make final adjustments on the system pressure switch setting because at times the actual 
pressure switch setting will vary from what is stated on the cover. Such variation, though not harmful, could cause a 
momentary lag of water delivery. To make this adjustment the following steps should be followed : 

a. Fill the system until the pump shuts off. 

b. Open a faucet and drain the water system tank until the pump starts. 

c. If there is a pause in the water flow from the time the water system tank is emptied and the pump starts up 
again, decrease the air pressure in the tank until it is 2 to 3 psig below the cut-in pressure setting. (See 
Trouble Shooting section 3(a-b) for procedure) 

d. Close the faucets and refill the water system tank. Repeat steps (b) and (c) if necessary until there no 
longer is a pause in water flow. 
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Trouble 
Shooting 

IF YOU THINK YOU HAVE A PROBLEM WITH YOUR WATER SYSTEM TANK, YOU SHOULD MAKE THE FOLLOWING 
TESTS AND OBSERVATIONS BEFORE YOU CALL YOUR PROFESSIONAL DEALER. 

1. Observe water system operation and note any unusual occurrence such as water spurting from a faucet rather than a 
steady flow (indicates air in the system) or short cycling of the pump (rapid starts and stops). 

2. In the event that evidence of a small leak near the water fitting appears, check at elbow. The introduction of cold 
water to a warm tank may form condensation especially in warmer climates. It is important to provide adequate 
drainage. 

3. Measure the water drawdown by collecting water in a sufficiently sized container from the time the pump is off (cut-off 
point) to the time it turns on (cut-in point). Compare the gallons with that shown in the table below for your model of 
tank. If the volume is close to that shown in the table, your system is operating properly. 

a. Air charge in Tank. Turn off electric power to the pump. Open faucet nearby and drain the tank completely. 
Check the pressure in the water system tank using a standard, high quality tire gauge. If the air pressure in 
the tank is below the pump cut-in setting by more than 3 psi, add air to the tank to make it 2 psi less than the 
cut-in setting. Replace the valve stem cap. Check around the air stem using a soapy solution to check for 
leaks around welds and seams on the remainder of the tank. If a leak appears on the tank itself then 
replacement of the tank will be necessary. 

b. Pressure Switch Setting. Start the pump and allow the system pressure to shut off pump. Note both the 
cut-in and cut-off pressure values on gauge. The difference should not exceed 25 psi. Adjust the pressure 
switch if necessary after shutting off the electric power to show a difference of 20 psi. Instructions from the 
pressure switch manufacturer will explain how to do this. Test the system after adjusting the limits. If the 
pressure switch can 't maintain the proper differential then it may need replacement, not the tank. 

Tank 
Specifications 

MODEL DIMENSIONS DRAWDOWN IN GALS. AT SYSTEM 
NO. (INCHES) OPERATING PRESSURE RANGE OF: 

DIAMETER HEIGHT 20/40 PSIG 30/50 PSIG 40/60 PSIG 

IN-LINE MODELS 

V 6P 8 11 15/16 0 .7 0 .6 0 .5 

V 15 P 11 13 15/ 16 1.7 1.4 1.2 

V25P 11 23 1116 3 .1 2 .6 2 .2 

V45P 15 3/8 2 1 1/ 16 5 .1 4 .3 3 .7 

FREE STANDING MODELS 

V 45 15 318 24 15/ 16 5 .1 4 .3 3 .7 

V6 0 15 3/8 32 3/8 7.3 6.1 5 .3 

V 6 0 15 3/8 39 9/16 8 .9 7 .7 6 .7 

V100 15 3/8 471/4 11.8 9 .9 8 .6 

V140 22 36 9/ 16 16.5 13 .9 12 .1 

V200 22 48 5/8 23 .9 20 .0 17.4 

V 250 26 46 30.9 25 .9 22.5 

V260 22 60 11116 31 .2 26 .2 22.8 

V350 26 6 1 3116 42.9 35.9 31 .5 

FREE STANDING MODELS WITH BASE EXTENTION 

V80EX 15 318 42 518 8 .9 7 .7 6 .7 

BURIED MODELS 

V45B 15 318 2 1 1116 5 .1 4 .3 3.7 

V60B 15 318 28 112 7 .3 6 .1 5.3 

V 140B 22 32 3/16 16 .5 13 .9 12.1 

V200B 22 44 114 23.9 20.0 17.4 

MOUNTING MODELS 

"V45MP/PST 15 3/8 25 11 116 5 .1 4 .3 3 .7 

"V60MPI PST 15 3/8 33 118 7 .3 6 .1 5 .3 

•Maximum working pressure of tank 100 PSIG; all other models above 125 PSIG. 
6 
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MAX. 
DRAWDOWN SYSTEM 

VOL. CONNECTION 
(GALS.) 

1.2 3/4" N PTM 

2.7 3/4 " NPTM 

4 .5 3/4" NPTM 

8.4 1" NPTM 

8.4 1" NPTF 

12.1 1" NPTF 

13.9 1" NPTF 

13.8 1" NPTF 

27 .3 1 1/4 " NPTF 

39.3 1 1/4" NPTF 

50.8 1 114" NPTF 

44 .7 1 114" NPTF 

70 .5 1 114 " N PT F 

13.9 1" NPTF 

8.4 1" NPTM 

12.1 1" NPTM 

27.3 1 1/4 " NPTM 

39.3 11 /4 " NPTM 

8.4 314" NPTF 

12 .1 314" NPTF 
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Limited 
Warranty 

Part No. 205270-000 

A.O. Smith Corporation, the warrantor, extends the following LIMITED WARRANTY to the owner of this water system tank. 

1. TANK 
If within five years after installation the tank or a part thereof shall prove upon examination by the warrantor to be 
defective in material or workmanship, the warrantor, at his option, shall exchange or repair such part or portion. The 
warranty on the replacement tank will be limited to the unexpired term of the original warranty. 

2. CONDITIONS AND EXPECTATIONS 
This warranty shall apply only when the tank is installed in accordance with local plumbing and building codes, 
ordinances and regulations, and good industry practices. In addition, a high pressure electrical cut-off switch and/or a 
pressure relief valve must be installed when the tank is installed on an ambient temperature water system whose 
maximum working pressure has the ability to exceed 125 pounds per square inch gauge (psig). (100 pounds per 
square inch guage (psig) on certain models) 
a. This warranty shall apply only when the water system is used: 

(1) on ambient temperature water systems at pressures not exceeding the working 
pressure for the water system; 
(2) in the United States, its territories or possessions, and Canada. 

b. Any accident to the water system tank, any misuse, abuse (including freezing) or alteration of it, any operation of 
it in a modified form, any attempt to repair tank leaks will void this warranty. 

3. SERVICE AND REPAIR EXPENSE 
Under this limited warranty the warrantor will provide only a replacement tank or part thereof. The owner is 
responsible for all other costs. Such costs may include but are not limited to: 
a. Labor charges for service, removal, repair, or retnstallation of the water system or any component part, 
b. Shipping and delivery charges for forwarding the new tank or replacement part from the nearest distributor and 

returning the claimed defective tank or part to such distributor except in the state of California where such 
charges are the manufacturer's responsibility. 

4. LIMITATION ON IMPLIED WARRANTIES 
Implied warranties, including any warranty of merchantability imposed on the sale of this tank under state law are 
limited to five (5) year duration for the tank or any of its parts. Some states do not allow limitations on how long an 
implied warranty lasts, so the above limitation may not apply to you. 

5. CLAIM PROCEDURES 
Any claim under this warranty should be initiated with the dealer who sold the tank, or with any other dealer handling 
the warrantor's products. If this is not practicable, the owner should contact: 

U.S Customers 
A.O . Smith Corporation 
5621 W. 115th Street 
Alsip, IL 60603 
600-323-2636 or 706--469--4600 

Canadian Customers 
A.O. Smith Corporation 
P.O . Box 310-768 Erie Street 
Stratford, Ontario SA 6T3 
Telephone: (519) 271-5600 

a. The warrantor will only honor replacement with identical or similar tank or parts thereof which are manufactured 
or distributed by the warrantor. 

b. Dealer replacements are made subject to in-warranty validation by warrantor. 

6. DISCLAIMERS 
NO OTHER EXPRESS WARRANTY HAS BEEN OR WILL BE MADE ON BEHALF OF THE WARRANTOR WITH 
RESPECT TO THE TANK OR THE INSTALLATION, OPERATION, REPAIR OR REPLACEMENT OF THE TANK. 
THE WARRANTOR SHALL NOT BE RESPONSIBLE FOR WATER DAMAGE, LOSS OF USE OF THE UNIT, 
INCONVENIENCE, LOSS OR DAMAGE TO PERSONAL PROPERTY, OR OTHER CONSEQUENTIAL DAMAGE. 
THE WARRANTOR SHALL NOT BE LIABLE BY VIRTUE OF THIS WARRANTY OR OTHERWISE FOR DAMAGE 
TO ANY PERSONS OR PROPERTY, WHETHER DIRECT OR INDIRECT, AND WHETHER ARISING IN 
CONTRACT OR IN TORT. 
a. Some states do not allow the exclusion or limitation of the incidental or consequential damages, so the above 

limitation or exclusion may not apply to you . 
b. This warranty gives you specific legal rights. and you may also have other rights which vary from 

state to state . 
Fill in the following for your own reference . Keep it. Registration is not a condition of warranty. The model 
and serial number are found on the water system tank. 

Model No. ______ Serial No. _____________ .Date Installed _______ _ 

Dealer's Name __________________________________ _ _ 

Dealer's Address ____________________ .Phone No. ________ _ 

City & State (Provincial) _________________ .Zip (Postal Code) _____ _ 
Dangerous Goods Permit No. SU 5099 (Ren2) - by road or ra il vehicle only, expiration date: March 31 , 2003 (Pending 
Renewals) 
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Resident ial and Commercial Wa ter Systems 

INPUT AND OUTPUT POWER (VOLTAGE AN D PHASE) 
• All lAI"\ ) ,md 7A!\2 requirf' ~1 n9 le-ph,Ni input p::iwcr 

n /\JI vvill w ork 011 1v1, 208 -7.JOV input pn,w, 
u S0,11,, 1/\137', w il l wo r ~ Ot\ 10 , 11 'iV lrtf)UI powm 

•1AB2. - Controller 
• 4 _;, Amp. /UH-/30 1/. , in9ic philse ,n p11 t 

• 1 i I~ v,1ri~1b lr~ :,pet~CI ,JJt1l ro lier 

• W;,11 mou nt e.ct • Tr,111sd ur t•:· • i're-wired 

• Pt 11 11[1 dllri ,il nk 11o t includr.'< I 

2AB2 - Controller 
• G.'.i /\11 1p, 208-230 V, ~in9I,, ph,,s,• mput 

• 2 HP vari ;i lJ le 5:)cccl contro lle, 

• w~II tnOli lH S<'i • Tr.l t\$dliff'.f • l're-wi tr:d 

• 1'1J1n1, ;111<.J tJnk 11ut i11clu:i,•d 

*1AB2LB1035 
• I HP con trullor • W..i ll rnou11t Sl' t 

• I il ~t;-11 11 1,!•;,; ~t,,,,, ; iet purnp 

• Trilnstluc.c1 • !Ji'..>chcu,y .· t l't' • VGP ta11k. p1 e•~') u1 c ~ill HJ<' 

• Co nt ro llN is prt• w rred lo the pu mp. f' low ~ to 1 '.'> GPM. 

2AB21MC1F2.B2 
• 2 ,Ir .-0 11 11 o llc1 • Wd ll mou nt set • 208 /30 v inpu t 

• tv1::c cc1s t iron/ ~t,1i11 lc~-; ·, ttel purnp 

• l r,uw fo<.C'r • VG r' (2 9;1llon) t;irtk ;i nd pressure gauge 

• Co,111011.,, i~ p •P-w ir,-.J . f'lows to 27 GPM . 

2AB21 MC1G2A2 
• 'l 1-1!' controller • W~II mou nt kit • 208-.30 V inµut 

• MC( c;" t 11,rn / stainl<~:;, ,led p11m p 

• Tr cl md11rer • VGP (7 tJ.il lon) t.i rt k ,11 a! prt•sSta e ij, tll\Jt> 

• Controlll'r i·; prc'-w1 red . Fluws to ,2 GPiv1 . 

*1 AB21 HM1 E2D0 
• 1 HP rnntrolle, • w~11 rnou111 ki t • 705-}3 0 V input 

• I HvlS ~1,ii11less sl,'t'I f, ll tllp • Tr;11 1sduce, 

• VGI' (;! gallurti tank and drsr.11,irge µrµe tee 

• Con~roller i'.> pre•··.virc!cl . flo•N'> :o /. () Gi'M . 

*1 AB22HM1E2D0 
• 1 ; If' cont ru lh,r • VV,11i I rr u11n l kit • )U8-) ~UV Irrp, 11 

• HMS st,1111le,s Slee! ptrmp • lr, 11 1,riucer 

• VGf> (7. ::J~llo n) tank, p1ps•,u1t' CJdU<Jf' and 
di,<:har9e pipe Ice 

• C011t1olie r ,~ pr,•-wi1<•d . !' low,; tu 30 GPM. 

• Ai l controll<!r'> outpu t H11 e,• pha,e, 2)0 Vol t powH 
• t\1 1 µtt mp:; arc equipped wi th thrc-c pha'.,: 1110\tll", 

I 2AB22HM1F2EO I 
• ? H!' CO l\trol ln • vv.,1 1 !l\(,HHt l kit • 208 230 I/ r, ,uu l 

• HM S ~.1 (1 inles;, stF-el p11 1·np • lj·an~dun~r 

• V6? (2 gullon) t,rnk, pres~,11 e g;1uc,;e and 
rlischMije- pipe tee 

• Con t,olll' r is p tt?-w ire,.L I luws to 30 Gl'M . 

3AB2LCB 1H2D0 
• ·1 HP n ir tlrollN • W~I I tnu ,rnt kit • 108-.UO V 1np,;t 

• I.Cf3 ~t,>inles'l ; tt•d pu 1np • T1an\th1c..c~r 

• V6P (7 !_Flllon) lilnk. prcm,re gm19c• and 
disdt.11\Jt' pip,, tl'e 

• Cot11roll.;,r i,. ruP-wirc..-1. I-low~ 1c1 ~ (J GPM. 

2AB22MC1 G2D2 
• 2 I-I P 1_or1t rollre1 • W;i ll rnuu nl ~it • 208 --130 V i11;iu l 

• MCC CiVil i1 u1v'sl,11, il ;•5~ stcc'I 111 1µl'l lcr l)ll ll lf) 

• Pr1:!,c,1110 tranS<1 urer 

• VGP (2 ~J;Jllon) tank, p rr:!'l~\U 11·• H<HiSJt' , 
1 ··/~· bron.lc: di:i<.hwye t<1 1,k tee: 

• Cu 111 rollN and rr Iu to, an, p1,.•-w11 cd. Flow, lu 80 Gf'M. 

**5AB22MC1J2K2 
• 5 HP ron tmllPr • W,il l 111ou11 1 • ,08--B 0 V i11pu1 

• MCC ca;t irorv'stil inles$ irn pclir_,, pump 

• l' ressur(' u·;ir ,~cluccr 

• Pte,~u re gau~w. I 1/., ' 1Jron1,: !J t1 l: trcc 

• Co111rnlil't arid moto , :Ht' pre-wucd. How., to 1 (JU C,l'M. 

. .. 5AB2.LCC1J2D0 
• 5 HP rnnt rollcr • Wall rnount • 108-!30 V input 

• IC( ~,,1irtle<,s slH·l puntp • P, rc~,u r,, t,~nsduct•r 

• P1e~~ll/'E: g i.1uijL·. 1 :,/~ lJrO rtZ<: \ank lee 

• Contrnller and r110 Ior are pre-w rred. l' lor,vs to 70 ,:, f'M . 

• 1 HP ava il~b le in 115 volt mod els, see price book. 

•• Tank not included . 

Appendix 60 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

HNF-52451 
Rev 5 

INSTRUCTION MANUAL 
IM156 

®, CE 

MODELS COVERED: 

11 51 AB2 ( 11 SV, 4.2A), 1 AB2 (230V, 4.2A), 

2AB2 (230V, 6.9A) 

Aquavar ABII Controller 
VARIABLE SPEED PUMP CONTROL 

INSTALLATION, OPERATION AND TROUBLESHOOTING MANUAL 

GOULDS 
WATER TECHNOLOGY 

a xylem brand 
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Owner's Information 

Controller Model Number : __________ _ 

Controller Serial Number: __________ _ 

Pump Model Number: ____________ _ 

Pump Serial Number: ____________ _ 

Motor Model Number : ____________ _ 

Motor SFA: _______________ _ 

Tank Serial Number: _____________ _ 

Installer: _________________ _ 

Installer Telephone Number: __________ _ 

Installation Date: ______________ _ 

Wire Lengths (Feet) 
Service Entrance to Controller: ________ _ 
Controller to Motor: ____________ _ 

Incoming Voltage: _____________ _ 

NOTICE: RECORD THE MODEL NUMBERS 
AND SERIAL NUMBERS FROM THE 
PUMP AND CONTROLLER IN THIS 
INSTRUCTION MANUAL FOR FUTURE 
REFERENCE. GIVE IT TO THE OWNER 
OR AFFIX IT TO THE CONTROLLER 
WHEN FINISHED WITH THE 
INSTALLATION. 

NOTE: 

• Use Copper wire only. 

Table of Contents 
SUBJECT 

HNF-52451 
Rev 5 

1. Safety Instructions ... ........ .... ..... ........ .... ... ............. ... 3 

2. System Components ...... .. ..... ................. .................. 3 

3. System Design ................. ..................... ..... ............ .. 4 

4. Piping ... .. ..... .............. ...... ................................. .... ... 5 

5. Mounting the Controller ........ .... .... ...... .. ................. 5 

6. Power Supply and Wiring ...... ..... .......... .. ................. 6 

7. Starting the System .......... ...... ... .. ..... ... ........ .. ...... .. 6-7 

8. Diagrams ................ .... ........ ..... .... .. ... .................... 8-9 

9. Troubleshooting ............... .. .... .... ........ ............. . 10-11 

10. Controller Dimensions ....................... .. ................ . 11 

l l. Limited Warranty ............................................ .. .... 12 

• Suitable for use on a circuit capable of delivering not more than 5000 RMS 

2 

symmetrical amperes. Branch circuit protection provided by fuses. 

• Suitable for use in a pollution degree 2 micro-environment. 

• Motor overload protection provided at 110% of full load current. 

• In order to maintain the environmental rating integrity of the enclosure, all 
openings must be closed by equipment rated 3, 3R, 3S, 4, 4X, 6 or 6P. 

• Maximum ambient temperature is 50° C. 
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1 · SAFETY INSTRUCTIONS 
TO AVOID SERIOUS OR FATAL PERSONAL INJURY 
OR M AJOR PROPERTY DAMAGE, READ AND 
FOLLOW ALL SAFETY INSTRUCTIONS IN MANUAL 
AND ON EQUIPMENT. 

THIS MANUAL IS INTENDED TO ASSIST IN THE 
INSTALLATION AND OPERATION OF THIS UNIT 
AND MUST BE KEPT WITH THE UNIT. 

A This is a SAFETY ALERT SYMBOL. 
When you see this symbol on the 
pump, the contro ller o r in the manual, 
look fo r one of the fo ll owing signal 
words and be alert to the potential fo r 
personal injury or property damage. 

,,,.wmu Indicates an imminentl y hazardous 
situation which, if not avo ided, will 
result in death o r se rious injury. 

IA W ARNING I Indicates a po tenti all y hazardous situa-
tion which, if not avo ided, could result 
in death or se rious inju ry. 

IACAUTION I Indicates a potentially hazard ous situ-
ation which, if not avo ided, may result 
in mino r o r moderate injury. 

!CAUTION I Used without a safety alert symbol 
indicates a po tentiall y haza rdous situa-
tion which, if no t avo ided, could result 
in property damage. 

NOTE: INDICATES SPECIAL 
INSTRUCTIONS WHICH ARE 
VERY IMPORTANT AND MUST BE 
FOLLOWED. 

THOROUGHLY REVIEW ALL INSTRUCTIONS 
AND WARNINGS PRJOR TO PERFORMING ANY 
WORK ON THIS CONTROLLER. 

MAINTAIN ALL SAFETY DECALS. 

ALL OPERATING INSTRUCTIONS MUST BE 
READ, UNDERSTOOD, AND FOLLOWED BY 
THE OPERATING PERSONNEL. GOULDS WATER 
TECHNOLOGY ACCEPTS NO LlABILITY FOR 
DAMAGES OR OPERATING DISORDERS WHICH 
ARE THE RESULT OF NON-COMPUANCE WITH 
THE OPERATING INSTRUCTIONS. 

1. T his manual is intended to assist in the installation, 
operation and repair o f the system and must be kept 
with the system. 

2. Installation and maintenance M UST be performed by 
properly tra ined and quali fied personnel. 

3. Review a ll instructi ons and warnings prio r to perform
ing any work on the system. 

4. Any safety decals M UST be left on the contro ller and 
pump. 

5. The system MUST be disconnected from 
the mai n power supply before attempt

'---=----' ing any o peration or maintenance on the 
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electrical o r mechanical part of the system. Failure to 
disconnect electrical power before attempting any op
eration o r maintenance can result in electrical shock, 
burns o r dea th. 

6 . .ACAUTION When in operation, the motor and pump 
Hazardous could start unexpectedly and cause se ri -
Pressure ous injury. 

2: SYSTEM COMPONENTS 
Please review the Aquavar ABII components and insure 
that you have all the parts and a re fa miliar with their 
names. Be sure to inspect all components Goulds Water 
Techno logy supplies for shipping damage. 

Aquavar ABII: 

1. Pump with M otor 

2. Aquavar ABII Contro ller with Integral Pressure 
Sensor Cable 

3. Pressure Tank (supplied on some models) 

4. Pressure Senso r 

5. M ounting Kit 

6. Tank Tee with Pipe Plug 

7. Pressure Gauge 

WARNING 

.IA.WARNING DO NOT power the uni t or run the 
Haza rdous pump until all electrical and plumb-
vo ltage ing connections, especially the pressure 
--- -- sensor connection, are completed. The 
ACAUTION pump should no t be run dry. All electrical 

Hazardous 
Pressure work must be perfo rmed by a qual ified 

techn ic ian. Always fo llow the National 
Electrical Code (NEC), o r the Canadian Electrical 
Code (CEC) as we ll as all local, state and provincial 
codes. Code questions should be di rected to your local 
electrical inspector. Failure to fo llow electrical codes 
and O SHA safety standards may result in personal in
jury or eq uipment damage. Failure to fo llow manu fac
turer's installation instructions may result in electrical 
shock, fire haza rd , personal injury, dea th , damage to 
equipment, unsa ti sfactory perfo rmance and may vo id 
manu facturer's warranty. 
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3: SYSTEM DESIGN 
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NOTE: Systems MUST be designed by qualified technicians only and meet all applicable state and local code 
requirements . 

The following diagrams show a typical system using the Aquavar ABII Constant Pressure System. Connection can be 
made directly to a water supply or water can be drawn from a supply tank. Diagram #1 shows a typical se t up for a 
supply tank. 

Home Supply 

Aquavar ABII 
Controller 

Circuit 
Breaker 

Diagram 1 
Aquavar ABII lnstallat1on 
for Well Pump System 

Motor/Pump 

-- Well Supply 

7 Check Valve 

Isolation Valves ----------• '!"'I'" 

Unions--------------+(::) 

t 
Check Valve 

To Drain-

Isolation 
Valve 

+ 

-
Atmospheric 
Storage Tank 

Diagram # 2 shows a se t-up fo r municipal wa ter connection. This all ows pump maintenance without main line shut-o ff. 

Home Supply 

Aquavar ABII 
Controller 

Circuit 
Breaker 

Diagram 2 
Aquavar ABII lnstallat1on 
for Municipal Water 

' System 
Motor/Pump 

4 

7 
-

+ 
Check Valve 

Isolation Valves 

Unions 

Check Valve 

To Drain-+-
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Water Main 

Note: A check 
va lve or double 
check valve may 
be required on 
the suction side 
of the pump. 
Consult local 
codes. 
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4: PIPING 

General 

NOTE: All plumbing work must be perfo rmed by a 
qualified technician. Always fo llow all local, state and 
provincial codes. 

A proper insta llation requires a pressure relief va lve, a ¼" 
fe male N .P.T. threaded fitting (fo und on tank tee) fo r the 
pressure sensor, and pro pe rl y sized pipe. Piping should 
be no smaller than the pump discharge and/o r suction 
connections. Piping should be kept as sho rt as possible . 
Avoid the use o f unnecessary fittings to minimize fr iction 
losses. 

ACAUTION Some pump and motor combinations 
Hazardous supplied with this system can create over 
Pressure 200 PSI. Selec t pipe and fittings accordingly 

per your p ipe suppliers' recommendation. Consult local 
codes fo r piping requirements in your area. 

All joints must be airtight. Use Teflon tape o r another 
type of pipe sealant to seal threaded connections. Please 
be careful when using thread sealant as any excess that 
ge ts inside the pipe may plug the pressure senso r. 

Galvanized fit t ings or pipe should never be connected 
directly to the stainless stee l discharge head o r casing 
as ga lvanic corrosion may occur. Barb type connectors 
sho uld always be double clamped. 

Pressure Tank, Pressure Relief Valve and 
Discharge Piping 
The standard H ydro-Pro tanks have a pre-charge of 38 
PSI. You may set the tank pre-charge anywhere between 
th is value and 10 PSI below the system opera ting 
pressure . Use the higher tank pre-charge setting if the 
system drifts over 5 PSI at a constant fl ow rate. Use 
only "pre-charged" tanks on this system. Do not use 
ga lvanized tanks. Select an area that is a lways above 34° 
F (1. 1 ° C) in which to insta ll the tank and pressure re lief 
va lve. If this is an area w here a water leak or pressure 
relief valve blow-off may damage property, connect a 
dra in line to the pressure relief valve. Run the d ra in line 
from the pressure relief va lve to a sui table drain or to 
an area where water will not damage property. Use the 
suppl ied tank tee to connect the discharge pipe to the 
p ressure tank and house plumbing. It is allowable to 
pump to multiple loca tions. 

IA WARNING I M aximum working pressure o f most H y
d ro Pro tanks is 125 psi. Check the tank 

labe l or instruction manual to verify da ta. 

Installing the Pump 

AA. WARN ING ACAUTION WARNING: Risk of electri c 
Hazardous Hazardous shock - This pump system has 

~ vo_lt_a_ge_~ ~P_r_es_su_r_e_~ no t been investigated fo r use 
in swimming pool areas. 

ACAUTION 
Hazardous Plumb suction and discharge of pump into 

~Pr_es_su_r_e_ ~ piping. Locate the pump as near liquid 
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source as possible. When pumping our o f an atmospheric 
tank locate the pump below the level of the liquid in the 
tank. All p iping must be supported independently of the 
pump. Be sure that suction and discharge piping are in 
line with the suction and discha rge of the pump. Install 
a check va lve between the discharge of the pump and 
the pressure sensor and tank. For additional info rmation 
refer to Installation, Operation and Maintenance 
instructions supplied with the pump. 

Installing the Pressure Sensor 
Install the pressure sensor in the tank tee provided with 
the unit. The pressure sensor cable supplied with the 
contro ller is 120 inches long. Locate the contro ller so 
there will be enough cable to properly install the pressure 
sensor. 

ACAUTION Do not install any shut-off va lves, filters or 
Hazardous flow/pressure contro l devices (except for 
Pressure a check va lve) between the pressure sen-

sor and the discharge o f the pump as this could crea te a 
hazardous situation. 

Use ON LY the pressure sensor prov ided with the unit. 
Install the pressure sensor into one of the ¼" ho les on the 
tank tee p rov ided in the kit. Install the pressure sensor 
verti ca lly to avoid accumulation of debris in the sensor 
po rt. Do no t install the tank tee with the ¼" ho les facing 
down. Align the connector on the end of the pressure 
sensor cable with the mating connecto r on the pressure 
sensor and push it on. The tab will lock it in place. 
Prevent water from fo llowing the cable and entering 
senso r connector by crea ting a "drip loop" in the cable. 

5: MOUNTING THE CONTROLLER 

General 
Mount the controller in a we ll ventilated , shaded area 
using the supplied mounting ki t. T he contro ller must be 
mounted ve rticall y. Be sure to leave 8 inches o f free air 
space on eve ry side of the uni t. T he contro ller must be 
in an area wi th an ambient between 34° F (1. 1 ° C) and 
104° F (40° C) . M odel 2AB2 will automatically decrease 
(derate} the maximum output current of the drive (6.9A) 
if the ambient temperature exceeds 104° F 
(40° C) . The maximum output current o f the drive will 
be decreased by 0.069A for every degree Fahrenheit 
above 104° F, or -1 %/° F. The maximum output current 
of the drive will be decreased by 0.12A for every degree 
Celsius above 40° C, o r -1. 75%/0 C. Model 1AB2 
does not require ambient derating and will maintain 
a maximum output current of 4.2A in high ambient 
temperatures. If installation is more than 3300 fee t above 
sea level, drive output should also be de rated by 2% per 
1000 fee t above 33 00 fee t. 

NOTE: Do no t bl ock the heat sink (fins) and do no t 
se t anythi ng on the units. 
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£WARNING The controller access cover should always 
Hazardous be securely faste ned to the control box 
voltage due co the dangerous voltage/shock hazard 

inside the unit. 

6: POWER SUPPLY AND WIRING 

Power Supply 
r,,..,.l"l'l'l~'!I The 1151AB2 Controller requires a single 

phase power supply of 115 voles +/- 15%. 
voltage The 1AB2 and 2AB2 Controllers require 

a single phase power supply of 230 volts +/- 15%. All 
controllers require a dedicated 20 amp two-pole circuit 
breaker. A dedicated circuit means no other app li ances 
use the same circuit! The output power from the motor 
controller is three-phase, variable frequency and variable 
voltage. Maximum output voltage and frequency are 
line input voltage and 60 Hz, respectively. Low supply 
voltage will reduce pump performance. 

NOTE: Installation and maintenance MUST be per
formed by properly trained and qualified personnel. 
Always follow the National Electric Code or Canadian 
Electric Code, as well as all local, state and provincial 
codes when wiring the system. 

Wire and Conduit 
Do not use wire smaller than 14 AWG. Use of 
Metal Conduit with Metal Conduit Connectors is 
recommended for all electrical connections. 

Output Power Connections 
~~111,&;,1.:.,.:i.1.11 Connect the motor leads for 230 volt or 

208 vole operation using the nameplate as a 
.___.c,__ _ _, reference. Connect the output power leads 
from the controller co the 3 motor leads in the conduit 
box on the motor. Connect the ground (green) output 
power lead to the ground screw in the conduit box on 
the motor. This step is performed in its enti rety at the 
factory for complete systems. See diagram 4 for details. 

NOTE: If the pump has more than 50 feet of wire 
from the controller, consult factory for selection of an 
output load filter (load reactor). 

Connecting Input Power 
J..-~111,&;,1..i.1,~ Connect the single-phase power supply 

leads and Safety Ground wire from a 20 
.__ ___ _, amp two-pole circuit breaker (in the OFF 
position) co one side of a 20-amp two-pole disconnect 
switch. Connect the input power leads supplied with 
the controller co the other side of the disconnect switch. 
Be sure co use Metal Conduit with Metal Conduit 
Connectors for electrical connections. 

~-..w..i"'IJ The contro ller has a high leakage current 
co ground. The terminals marked "GND" 

~---~ in the controller must be connected co the 
safety ground from the electrical service entrance. Failure 
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co properly ground the controller or motor will create an 
electrical shock hazard. 

NOTE: Do not use GFCI protection with this control
ler. Nuisance tripping will result. 

.,,,..,.""l'!!"!l'!I Status Code Indicator Light is not a voltage 
indicator! Always turn off disconnect switch 

~---~ and circuit breaker before servicing. 

.,,,..,.""l'!!"!l'!I Once the contro ller is powered it will re
main electrically charged for 5 minutes after 

voltage power is turned off. Wait 5 minutes after 
disconnecting power before opening contro ll er access 
cover as there is a severe shock hazard. 

Setting the Motor Overload Switches 

~!!~~~~~; When the unit is powered, the Motor Over
load Setting Switches are at a high voltage 

voltage potential. DO NOT couch the Motor Over-
load Setting Switches whi le the power is on . 

The Motor Overload Setting witches adjust the level 
of motor overload current protection needed to protect 
the motor from damage due to overcurrent conditions. 
Turn the circuit breaker and disconnect switch to the off 
position, and wait 5 minutes. emove controller access 
cover. On the inside of the access cover is the Motor 
Overload Setting table. See Diagram 6 for details. This table 
shows the switch setting for the desired Motor Overload 
Setting. Read the Service Factor Amps off the motor 
nameplate. Use the Motor Overload Setting table co 
match the Service Factor Amps (SF Amps) of the motor 
co the correct switch setting. See Diagram 5 for details. Sec 
the Motor Overload Switches according to the correct 
combination on the tab le. If the Service Factor Amps 
of the motor do not match any of the Motor Overload 
Settings, use the next lowest switch setting. See Diagram 3 
for details. 

NOTE: The Motor Overload Setting Switches are 
preset at the factory for complete systems. 

IA CAUTION I Failure to perform this step will result in 
~---~ loss of Motor Overload Protection and 
will void the Motor Warranty. Nuisance Motor Over
load Error tripping or motor damage can occur if these 
switches are not set properly. 

Setting the Pressure 
Turn the circuit breaker and disconnect switch to the off 
position, and wait 5 minutes. Remove controller access 
cover. Open a faucet in the sy tern and turn the breaker/ 
disconnect switch co the ON position. The pump will 
start and pressure will increase to the factory preset 50 
PSI. After the pressure has sta ilized, use the Increase/ 
Decrease Pressure Adjust Pushbuttons on the right-hand 
side of the controller co adjust the pressure setting. 
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Push and Hold the lncrease or Decrease Pressure Adjust 
Pushbutton until the desired pressure setting is reached. 
The new pressure se tting is automatica lly saved . Close 
the faucet and turn power to controller off. Wait 5 
minutes before installing the contro ller access cover. 

NOTE: The maximum allowable pressure setting is 
85 psi. 

Setting the Application Switches 

~.a...1o1,1_..
111 

When the unit is powered, the Application 
Setting Switches are at a high voltage poren-

voltage rial. DO NOT touch the Application Setting 
Switches while the power is on. 

The controller has 6 possible Application Settings. 
These settings are used to adjust the Minimum Speed 
of the motor and the Ramp Setting, or acceleration and 
deceleration ramp. This allows the controller to fit a wide 
range of applications. 

Before adj usting the Application Switches, turn the 
circuit breaker and disconnect switch to the off position. 
Wait 5 minutes. Remove the controller access cover. On 
the inside of the access cover is the Application Switch 
Setting Table. See Diagram 6 for details. This table shows 
the switch setting needed for the desired system response. 
See Diagram 3 for details. 

Select a Minimum Speed of 10 Hz if the pressure at the 
pump's suction is within 20 PSI of the desired pressure 
setting. Select a Minimum Speed of 30Hz if the pressure 
at the pump's suction is more than 20 PSI below the 
desired pressure setting, if pumping from a tank or if 
drawing a suction lift. 

Changing the Ramp Setting changes how fast the 
controller can change the speed of the motor. A Slow 
Ramp Setting allows the controller to work better in 
applications where the average demand for water is low 
(less than 3GPM or about 1 fa ucet). A Fast Ramp Setting 
allows the controller to work better in applications 
where the demand for water is high because the motor is 
allowed to change speed faster. 

OTE: The Application Switches are preset at the 
factory to "0000" or Minimum Speed = 30 Hz, Ramp 
Setting = Fast. 

Motor Rotation Direction 
If the pressure o r flow seems low, check motor rotation 
direction. Turn the circuit breaker and disconnect 
swi tch to the off position, and wait 5 minutes. Switch 
any two leads on the controller outp ut (Tl, T2, o r T3). 
Turn the circuit breaker and disconnect switch to the on 
position. Observe pressure and flow. [f pressure o r flow 
still seems low check plumbing. 
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NOTE: It is possible fo r the pump to maintain 
constant pressure with a low fl ow or a high positive 
suction head even if the pump is rotating backwards. 
While the pump is running, use an amp probe on one 
of the output power leads connected to the motor and 
compare the current draw between the rwo rotation 
directions. The lowest current reading indicates the 
pump is running in rhe correct direction. 

System Status 
The controller is always powered . A Solid Green Status 
Code indicates that the pump is in standby mode (pump 
nor running) or rhar the line input vol rage is low. 

Status Code Indicator Light is nor a voltage 
indicator! Always turn off disconnect switch 

- - --~ and circuit breaker and wait 5 minutes 
before servicing. 

A Blinking Green Status Code indicates that the pump 
is running. A Blinking or Solid Red Light indicates a 
problem with the controller. Refer to the access cover 
side panel or Diagram 6 for Status Codes. See Section 9 
for more details. 
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8: DIAGRAMS 

Motor Overload and Application Switch Setting 
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~ .l-'..i;,1..i,l,lj When the unit is powered, the Motor Overload and Application Setting Switches are at a high voltage 
potential. Always turn off the disconnect swi tch and circuit breaker and wait 5 minutes before touching 

'----'----' the Motor Overload or Application Setting Switches. 

Application Switch Setting 
See chart that follows for 

Aquavar ABU Wiring Diagram 

Input 
See Manual For 

1 Phase 

Cl 
z 
\,'.) ::::; 

z ><'. 
UJ u 
UJ ::i cc: 
\,'.) a, 

Line input power from 
2-pole disconnect or 

circuit breaker. 

~ 
N _, 

><'. 
u 
::i 
a, 

Switch Settings 

Applic. Motor 

Type Overload 
Setting 

1 2 3 4 1 2 3 4 

• • 

Motor Overload Setting Switches 
See chart that follows for 

Diagram 3 

Pressure 
Sensor 

Output 
To Motor 

Cl 
.-N r,"\ z 
I- I- I-\,'.) 

Line output to motor. 
Correct motor rotation 

determines order of colors. 

r, 
0 
3 

cc 
~ 

"' r; 
r, 
7< 

+ 
en 
< 
~ 
rt) 

s 

"' m 
0 

3" 
'O 

!c. 
~ 
~ 

Pressure 
Sensor 
9K518 

IA WARNING I Do not connect 230V to a 11 SV controller. This will 
damage the controller and voids the warranty. 

Diagram 4 
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8: DIAGRAMS (continued) 

Typical Motor Nameplate Showing Service Factor Amps (SF AMPS) 

Service Factor Amps (SF AMPS) 
that a re used to set the Motor 
Overload Setting Switches. 

L P66CTA-1251 

RPM 3450 

RPM 2860 

OLTS 190/380-416 

AMPS 3.6/1 .8-2.0 
Tl1~RMALL Y PROTEC TEO 

IP22 

IF1A11. 
HZIGIII 
CONT 

CLASJ I 
AMS• 'C 

CODI P PtU 
ONO JD27 

In this example, use the 4.2 Amp setting indicated on the Motor Overload Setting Table. This setting is used to account 
for any voltage fluctuation. 

Diagram 5 

Labels fo und on the Controller Access Cover: 

Motor Overload Setting 
A WARNING 

Disconnect Power And Wait For LED Indicator To Turn 
Off Before Touching Motor Overload Setting Switches. 

1 = UP 0 = DOWN 
DIP Switch Setting Motor Overload Setting (Amos) 

1 2 3 4 1AB2 2AB2 
1 1 1 1 2.5 4.6 

1 1 1 0 2.8 5.2 
1 1 0 1 3.3 5.3 
1 0 1 1 3.5 5.8 
0 1 1 1 3.8 6.5 

0 0 0 0 4.2 6.9 

Motor Overload Setting Label 
Use th is label to choose the correct Motor Overload Switch 
Setting. This label is found under the controller access cover. 

Status Code 
Label 

Use this label 
to diagnose any 

system errors. 
Th is label is 

found on the 
side of the 
controller 

access cover. 

Application Type Switch Setting 

.AWARNING Disconnect Power And Wait For LED Indicator To Turn 
Off Before Touching Application Setting Switches. 

DIP Switch Setting 1 = UP 0 = DOWN 
1 2 3 4 Minimum Soeed (Hz) Ramo Setting 
1 1 1 1 . 10 Slow 

1 1 1 0 • 10 Medium 
1 1 0 1 • 10 Fast 

Status Codes* 
Green Light Codes 

Constant Standby/Low Voltaae 
Blinkinq Pump Runnina 

Red Light Codes 
Constant Replace Controller 

1 Blink No Water/ Loss Of Prime 

2 Blinks Tank Water-Loaaed 

3 Blinks Pressure Sensor Fault 

4 Blinks Pump or Motor Bound 

5 Blinks Short Circuit 

6 Blinks Ground Fault 

7 Blinks High Temperature 

8 Blinks Over Voltaae (> 264V) 

9 Blinks Motor Overload 

*No Light - No/Very Low Voltage 

1 0 1 1 30 Slow 
0 1 1 1 30 Medium 

0 0 0 0 30 Fast 
*THESE SETTINGS ARE NOT TO BE USED WlTH SUBMERSIBLE PUM PS. 

Appl ication Switch Setting Label 

Use this label to choose the correct 
Application Switch Setting. Th is label is 
found under the controller access cover. 

Diagram 6 
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9: TROUBLESHOOTING 

General 
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The Aquavar ABII is a self-diagnosing controller. If a problem occurs, observe the Status Code Indicato r Light on the 
front of the unit. No Status Code Indicator Light means either no or low input voltage (less than 50 V). 

Status Code Indicator Light is not a voltage indicator! Always turn off disconnect switch and circuit 
breaker and wait 5 minutes before servicing. High voltage may still remain on controller. 

Refer to the status code label on the side of the controller access cover to diagnose system errors. See Diagram 6 for details. 

USE THE FOLLOWING TABLE TO HELP TROUBLESHOOT PROBLEMS. 

GREEN LIGHT CODES 
Indicator Code Status Description 

Constant Standby/Low Voltage Constant Green Light indicates the pump is off. The system is in 
Standby mode when there is no flow in the ystem and the pressure 
setting has been reached. The system is in a Low Voltage condition 
when the line input voltage drops below 196VAC for 1AB2 and 2AB2 
controllers and 98VAC for 1151AB2 controllers. 

Blinking Pump Running Flashing Green Light indicates the pump is running. If pump is not 
running, turn off power to controller and wait 5 minutes. Check 
output power connections from controller to motor. 

RED LIGHT CODES 
Constant Controller Error Replace Aquavar ABII Controller 

1 Blink No Water/Loss Of Prime This fault is indicated if the system pressure drops 5 PSI or more 
below the set pressure and the output current is less than 75% of the 
motor overload setting for 10 seconds. The system will automatically 
restart in 5 minutes. If 3 faults occur in an hour, the system will not 
restart and will need to be manually reset. If the problem reoccurs, 
please verify supply capacity, pump capacity, proper setting of the 
motor overload switches and that there are no restrictions between 
the supply and the pump. 

2 Blinks Tank Water-Logged This warning is indicated if there is a drastic drop in system pressure 
in a short amount of time. The warning will not impact operation . 
The pump will continue to run. This warning can be caused by low air 
pressu re in the tank or the tank bladder may have failed. This can also 
be caused by extreme changes in flow. The error is cleared each time 
the pump starts. If the error reoccurs often, check the air pressu re in 
the tank. Before checking tank air pressure, turn power to contro l off 
to prevent pump from turning on. Relieve system pressure by opening 
a faucet. 

3 Blinks Pressure Sensor Fault This fault indicates a problem with the pressure sensor feedback. 
Verify the connections from the Aquavar ABII Controller to the 
pressure sensor. Turn power to controller off and wait 5 minutes. 
Remove controller access panel. Be sure sensor cable is wired as 
shown in Diagram 4. If cable is wired correctly, check the voltage on 
the Input (White} pressure sensor terminal connection in the 
Aquavar ABII controller. Using a DC voltmeter, connect the positive 
lead to the Input (White} pressure sensor terminal connection, connect 
the negative lead to the Com. (Black) pressure sensor terminal 
connection. Turn power to controller on. The DC voltage measured 
should be in the valid range of 0.5 Vdc to 4.5 Vdc ( +/- 0.2 Vdc). If the 
voltage is outside this range, replace pressure sensor. 

4 Blinks Pump or Motor Bound This fault can be caused by mechanical binding from debris in pump 
or from an electrical failure in the motor. Verify the error by turning 
power to controller off for 1 minute and then on. Pump must be 
checked if error persists. 
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9: TROUBLESHOOTING (continued) 

Indicator Code Status 

5 Bl inks Short Circuit 

6 Bl inks Ground Fault 

7 Blinks High Tempera ture 

8 Blinks O ver Voltage 

9 Bl inks Motor O verload 

10: CONTROLLER DIMENSIONS 
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RED LIGHT CODES 
Description 

C heck wiring fo r shorting phase to phase and phase to ground . Turn 
power to controller off and wait 5 minutes. Remove contro ller 
access panel. Disconnect motor leads marked T l , T 2, and T3. Measure 
resistance between all motor leads using an ohmmeter. NOTE: Motor 
wi nding resistance is typica lly 2 to 10 OHMS depending on motor. 

Check wiring fo r shorting phase to ground . Turn power to controller 
off and wait 5 minu tes. Remove controller access panel. Disconnect 
motor leads T l , T2, T3, and Ground from controller. Measure 
resistance between all motor leads and ground using a M egohmmeter. 
Connect one Megohmmeter lead to any one of the motor leads and 
the o ther to ground lead . Set Megohmmeter to 500V DC output. 
Resistance readings less than 500,000 ohms or 0.5 Megohms indica te 
a damaged motor. 

T his fault is caused by a high tempera ture inside of the controller. The 
controller will shut o ff when the temperature inside the controller 
reaches 158° F (70° C) . The contro ller will turn back on when the 
tempera ture inside the contro ller reaches 150° F (65 .5° C). Avoid 
installing the contro ller where ambient temperatures exceed 104° F 
(40° C). Avoid installing the controller where it is exposed to direct 
sunlight. 

Measure input voltage using an AC voltmeter. Connect the positive 
and negative leads to L1 and L2 on the Aquavar ABII contro ller. Verify 
line input voltage is not greater than 264 VAC for 1AB2 and 2AB2 
contro llers and 13 2VAC fo r 1151A£2. 

T his fa ult is indica ted when the current suppl ied to the motor exceeds 
the Motor O verload Setting on the Aquavar ABII contro ller. Refer to 
Section 7, Setting the Motor Overload DIP Switches for details. If 
swi tches are set according to Secti on 7, check motor. 

135.36 
5.33 

r 
(259.08) (237.06) 0 10.20 9 .33 

L 
(12.07) 

.48 
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GOULDS WATER TECHNOLOGY LIMITED WARRANTY 
This warranry applies to all water systems pumps manufactured by Goulds Water Technology. 

HNF-52451 
Rev 5 

Any part or parts found co be defective within the warranty period shall be replaced at no charge co the dealer during the warranry period. The warranty period shall exist for a 
period of twenty•four (24) months from date of installation or thirty {30) months from date of manufacture, whichever period is shorter. 

A dealer who believes char a warranty claim exists must contact rhe authorized Goulds Water Technology distributor from whom the pump was purchased and furnish complete 
details regarding the claim. The distributor is authorized to adjust any warranty claims utilizing the Gou lds Warer Technology Customer Service Department. 

The warrant·y excludes : 

(a) Labor, transporration and related costs incurred by the dea ler; 

(b) Reinstallarion costs of repa ired equipment; 

(c) Reinstallation costs of replacement equipment; 

(d) Consequential damages of any kind; and, 

(e) Reimbursement for loss caused by interruption of service. 

For purposes of this warran ty, the fo llowing terms have these definit ions: 

(1) "Distributor" means any individual, partnersh ip, corporation, assoc iation, or other legal relationship that stands between Goulds Water Technology and rhe dea ler in purchases, 
consignments or contracts for sale of the subject pumps. 

(2) "Dealer " means any individual, partnership, corporation, association, or other legal relationship which engages in the business of selling or leasing pumps ro cusromers. 

(3) "Customer" means any emiry who buys or leases the subject pumps from a dealer. The "'customer" may mean an individual, partnership, corporation, limited liability company, 
association or other legal entity which may engage in any type of business. 

xylem 
Let's Solve Water 

THIS WARRANTY EXTENDS TO TH E DEALER ON LY. 

Xylem, Inc. 
288 1 East Bayard Street Ext., Suite A 
Seneca Fall s, NY 13148 
Phone: (800) 4S3-6777 
Fax: (888) 322-5877 
www.xyleminc.com/brands/gouldswatertechnology 

Goulds is a registered trademark of Goulds Pumps, Inc. and is used under license. 
Aquavar ABII is a trademark of Xylem Inc. or one of its subsidiaries. 
0 2011 Xylem Inc. IM156 Revision Number 4 September 2011 
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xylem 
Let 's Solve W:Hcr-

QUICK START GUIDE 
IMS-/11Jll, l 

Aquavar ABII Quick Start Guide 
Installation Steps: 

1. lnst ~II th" Pum p 

• Pl11mh ~uc tion dnd d !~;chil rur;.1 of pwnp into p,ptnrJ . 

• lns lall ;:i ch,,c k v,1 lve on th,·· S1H:t1011 ,,id<>. 

• l ocat~\ th 0 p 1.11np c1 s near liquid S.Ol1rcc ,t~ pos:.;,rlJ lc~. 

2. ln stnll the Pressure Tra nsducer 

• l 11 .... 1,11J t /tt:~ (.Hl'..'~sure t ran-,dw.ef in the! ta nk tee p r(:v1dc-id with Ila•• unit 

• l .<>c:1tc tl,c: trr1 11"ich1 crn· w n li1r 1 120" n f th e: crn1trnil(;~1, 

3. Mount the Contro ller 

• MoL,nt vertirally 1n ci well ventdatt-!d1 ~hnded ()rua w ith 8 rn:.:h es 81 fre,., air 
sp11rP. on ,~very ~.1de and ternpuratu n-~ beiwcen 3~" F i'!11d 1 (M'' F. 

4 . Connect In put Powe r 

• Connect th& 10 powf-lr from u 20 ,111, p 2-polG r.irclJI~ brcakP.r. 

• 0[) l\(•l us.· Gr- Cl p10IPC tu>11 with /\ll ll ;1:; 11< 11s,11 H .t·, or ip plll(J w 1ll 1<:s11lt 

5. O ut p ut Power C onn ect io ns 

• Co1H1C~ct th,~ output powe r h,J;,d~ frorn th~ c.c.,nt1o ll c , to thn 3 1no tc1r li: .:1d!, 
i11 th e: cond uit box t •n r-hc~ 11Hi L0 1. 

6 . Set the m otor O verloa d Switche~ (or dials, 3 and 5 HP) 

• Cornpluw ~ys l e ff,s h,i-iVL' n vHrlnad~ po}-5t~l iH (a::t:>ry 

7 . Set the Pressu re - Fa cto ry pre-set is SO PSI 

• Pus h a11d Hold th(~ h•ci or,.sr? or Dc•c r1~(.1Sf! f>rQsc.; 1,n~ AOJ tt!; ! !'11:,hl >llltu n 

unlH tl1u de~i,ed fHf~ssuH~ sca111~~ 1s rt!:lc hc-d 

• The ma,wnurn allnw.1b lH preSSllre setting I !-- es fJ '..;I 

8 . Se t the Ap pl icatio n Sw itche s (or d ials, 3 and 5 HP) 

• M1n1mum Speo d o f 10 Hz - the inco ming p rc,ss1m, 1s within 20 PSI o l the 
d HSIIL•c.J pressur~ sett ing . 

• Mi 1Hr'TH II H Speed nr 30 ~it - lhf! lllCCJfllln~ pH.:~SWf~ I~ 20 PS I or rT1{1 r c• tm l,:w 
ll1(' des1rcci p re:l'.-.lJ ff.', ,r p u1 np1n u frnrn d l df tk OJ ii d 1o1w11l!l <1 !',tlt:\101"1 l ih. 

• Ram p Sp,)ad - Slow - Low flow; Med,11rn - Muu,um flow, F,,,,i . Hiq lo flow 
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Aquavar ABII Controller 
Typical Installation 

This d ingrnm show!i a 5Qt-u p inr mun 1c ,pul wnter Cl)n nec.~ion Thi~ ,:1 1iow~ pnrnp 
nwintr .. n,Jncn w 1t hol ll n1r11n lino ~r1ut -off. 

Home Supply W;s.ter Main -------------_-_"'!, ----:r----.. •,-------
' Che ck Valve 

AquilBoost - - Isolation Vah1cs 

[----j Circuit c~~~!~r 
' I Breaker l O I . l -- ! -,. ~---·· Uriiuns: --.. 
'•-- --- 1 

Oi\c:onnect ,·:_ j 

ft_ To Or~,il"\ . .. 
Motor/ Pvrnp 

AquaBoost II Requi red Components: 

1. Pur np wilh Moro, 

' I '_J 

'! . Ac, u;i l3N,s: II Cc,11 tro ll ,1 r w,t l, lrnug, ,-,1 Prc:-~s uw '.,c,11so 1 CJtJ le 

3. Pre\$ure l d11k 

4 Pressure Sensno 

5 M,1u11t i119 Kil 

f, T,,r,k T,ie with P,p., f' lu9 

Xy l,i 11 , Inc 
www.xylaminc.com xylem 

lur ,; Solve W;11~ t 
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xylem 
l N '!. Sol\lc W,1tor 

QUICK START GUIDE 

Aquavar ABII 
Quick Start Up Guide 

LABELS FOUND ON THE CONTROLLER ACCESS COVER: 

Motor Overload SettinQ 
AWAR NING· D,sconnocl Powor And Wa,t For LED lnd rc ator To 
Tum Off ~•lore Touch,oq Molor Ov,rload S,n1n<1 Swi:dtes . 

1 • UP O • DOWN 

DIP Sw,1eh Setting Motor Overload Sett inq !Amps] 

1 2 3 4 1A82 2A82 

Fault Code5 

Status Codes• 
Green Light Codes i 

..f_c~ !)~.:11~dby1to..,\' '/ nl ·•K1 C _ f 
Ul 1ni,.11 ,q f'\ 11 nu R,wn1nu ! 

Red Liqht Codes 
Con~:;inl Re·.i\Jte Ct·Hit ro llt;r 1 

l 1 , 1 ;! .~ 4 .b !J!!1~k ___ - -~-~.~;~~;:~~J;_c~ffr~~~-1 1---~~~l~ -- ;_; ---- --~ :~----•' :>ni,nk:; _ _:l~nk_W,H<>rlnq!J.'..:':i .. __ : 

I 
O 3 5 ·~ ·--· 8 ·- ·-- 3 Rl111h f-'mss~,rc S~~or Faul'. _ 

....... __:i 1_! __ ;_ ·- .... - ·. ;:e _____ ----~·:, ___ [ jlll,, ,k-, . f'u rnp or M01orHn,u1d 
I O O O _o .. ··- _ 4.? i,9 .d.l Sllwlk, _ S!,or 1Coro.,it ___ _ 

Motor Overload Setting Label _6_U_l1~"'- - ~cl !'.:'!•!L._ __ ____ i 
(/:,() lhi~ fohv,110 d 1:}o!tP. 1he co,ra::t Mutor Overloi1d Sw1h:h ~~~- ~~h ·1c,~1)t'.'raturc, . 
. ~,:,111.,y Th,~ l,,Ud 1s !t1u11d unde1 rlic contrC'l/i('r Jews,; cover. 8_81,r h __ Ove, Vol~~ (:•2(-AV) j 

Status Code Label 9 81 ,, ·ks M:->1nrOv01lo;,d I 
U:ic !iw,; !,1iwf ro d1 ,1f7110.sc ,1n)' •;:y.~rc-m cuors Thi~ l.16f.1I is h 

fo w :11 on the? s1dt1n,1 1he wn 110Ji._ .. , accc,;; cove.•, •No lig t - NoNe?_~_
0 :V~1

.~~~.~- .: 

-----·-·---·--·---- ·--A~~1i~~~-i~S~i;~ti-s;~.~~-··--. ··-- . --· ------- -,- · 1 Applic;ati on 

1----------'-'-------- --=---------l ' Switch 

A WARNIN G: Disconnect Power And Wait For LED Indicato r To Tum I S · , ettmg 
Off Before Touching Application Setting Switches I Label 

DIP Switch Setti nq 1 ~ UP O ~ DOWN IJw tl11s /ahcl 

1 2 3 4 Minimum Soced (Hz) Ramo Settinq , ro chews,, 
1 1 1 1 ,.. 1 0 51ow ! rht• <:OtH.:.'G( 

-- ---.. , --,- 1'· (f;o .... ----- - --~---- 10 Mt-rln,~1-,-- j Applir;,1 ~)11 

~---~-·--.. ; ~ ~ ~ . ~~ ;1,::---- j ~;:,~~.~l~;-;r:~"!J· 
:_~·-·- ·· I.J ?i1 ___________ _____ __ ~rn . Mt>clll ln l ·••-•·-- /u ;111d1.mtic, 
r (> •· , 1· JI \ · r 1.1 1,! !"<JfJt ru!l1." 1 ··· ·TH~;~ ~~;INGS.Ali't NOTTCJBE us~6~ii~5.-~~".:~RSIBL[r;•~~,;;, j "" '"'· CO,t!r 
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Aquavar ABII Wiring Diagram 

1 ANO 2 HP 

~~~ 

2;\l.:V 

I.J11<: ir'f"•tl,,IJWs'llou,t10 

.: r,v! r ci r"' " "'u-nur , ... ,,,.1 , .. {',., , .. 

1'· \: ~),1,,1~ 

••c.~l un. 

,i,,_, ,~"J;uCluP•1t••>f 
(.,:,.,o,"f. • •~111.,11,1,.·,, ,,. 

d q (•'l • t,.. ll' ~ l'""" r, I , ,i.!ut.,. 

Note: Vt:H1 iy cunt ,oll pr vnlliltJP i11 µ u 1 rn, 1a lx•I, 11 ~} -volt m 2~i0 'Jo lt. 

3 ANO S HP 

• lnp11 I f>,_,wc:r 'juppl'f' 
5,,n q lE: f>hdn• 
20h-24() VI\C 

r. 11-tit lJl •'IC .i.: rJVrt-ut ,~c.-::,: 

[- . -- --· ra-) <:; e:i'· m -I €! 0 _(I) • L_____ __ __ ___ . 
1 1 1; fiH U (! Nil lo'IO IN IC T(I 

().~~---------' 

Note: Ust! 2 p 0le d 1scon1i.=n 
or circu it bn-•aker. 

. 

,.,..,w, 
i,;vn l"t • • 

Xyle,n In c. 
www.xylcrn inc.com 

t> •·•.•• rri o •t . ?U I • 

xylem 
let's Solv.~ W,,tn: 
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~ITT 

Goulds Pumps 
G&L SERIES 
MODEL HMS 
Installation, Operation and 
Maintenance Instructions 

~GOULDS PUMPS 

Goulds Pumps is a brand of ITT Corporation . 

www.goulds.com 

Engineered for /if e 
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Owner's Inform.1tion 

Please fill in data from your pump nameplate . 
Warranty information is on page 7. 
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Pump Model: ______________ _ 

Serial Number: _______________ _ 

Dealer: __________________ _ 

Dealer 's Phone Nu mber: ___________ _ 

Date of Purchase: ______________ _ 

Insta llation Date: ______________ _ 
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Description ,md Spccitic.ttions 
T he Model HMS is a d o e coupled, end suction, multi
stage centrifugal pump for general liquid transfer service, 
booster applications, etc. Liquid-end construction is all 
AlSI Type 316 stainless steel, stamped and welded. 
Impellers a re fully enclosed, non-trimmable to 
intermediate diameters. Casings are fitted with diffusers 
for efficiency and for negli gible radial shaft loading. 

All units have EMA 48Y or 56Y motors with square 
flange mounting and threaded shaft extension. 

I. lmpon,1111 ln,1rur1ion, 

1.1 Inspect unit for damage. Report any damage to car
rier/dealer immediately. 

1.2 Electrical supply must be a separate branch circuit with 
fuses or circuit breakers, wire sizes, etc., in compliance 
with National and Local electrical codes. Install an all
leg disconnect switch near pump. 

CAUTION: ALWAYS DISCONNECT ELECTRICAL 
POWER WH EN HANDLING PUMP OR 
CONTROLS. 

1.3 Motors mu t be wi red for prope r voltage. Motor 
wiring diagram is on motor nameplate. Wire size muse 
limit maximum voltage drop to 10% of nameplate 
voltage at motor terminals, or motor life and pump 
performance will be lowered. 

1.4 Always use horsepower-rated swi tches, contactor and 
starters. 

1.5 Motor protection 
1.5.1 Single-phase: Thermal protection fo r single-phase 
units is sometimes built in (check nameplate). If no 
built-in protection is provided, use a contactor with a 
prope r load. Fusing is permissible. 
1.5.2 Three-phase: Provide three-leg protection wi th 
prope rly ized magnetic starter and thermal overloads. 

l.6 Maximum Operating Limits: 
Liquid Temperature: 230°F (1 l0°C) 
Working Pressure to: 125 PSI (8 Bar) 
Starts per Hour: 20, evenly distributed 

1. 7 Regular inspection and maintenance will increase 
service life. Base schedule on operating time. Refer to 
Section 8. 

2. lns1,1ll,ttion 
2.1 Locate pump as near liquid source as possible (below) 

level of liquid for automatic operation) . 

2.2 Protect from freezing o r flooding. 

2.3 Allow adequate space fo r servicing and ventilation. 

2.4 All piping must be supported independently of the 
pump, and must "line-up" naturally. 

CAUTION: NEVER DRAW PIPING INTO PLACE BY 
FORCING THE PUMP SUCTION AND 
DISCHARGE CONNECTIONS. 

2.5 Avoid unnecessary fittings. Select sizes to keep friction 
losses to a minimum. 

2.6 Units may be insta lled ho ri zontall y, inclined or 
vertica lly. 

CAUTION: DO OT I STALL WlTH MOTOR 
BELOW PUMP. ANY LEAKAGE OR 
COND ENSATION WlLL AFFECT THE 
MOTOR. 

HNF-52451 
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2. 7 Foundation must be flat and substantia l to eliminate 
strain when tightening bolts. Use rubber mounts to 
minimize noise and vib ration. 

2.8 Tighten motor hold-down bolts before connecting 
piping to pump. 

3. Suction Piping 

3.1 Low static suction lift and short, direct, suction piping 
is desired. Consult pump performance curve for Net 
Positive Suction Head Required. 

3.2 Suction pipe muse be at lea t as large as the suction 
connection of the pump. Smaller size wi ll degrade 
performance. 

3.3 If large r pipe is required, an eccentric pipe reducer 
(with straight side up) must be installed at the pump. 

3.4 Installation with pump below source of supply: 
3.4.1 Install full flow isolation va lve in piping for 
inspection and maintenance. 

CAUTION: DO NOT USE SUCTION ISOLATION 
VALVE TO THROTTLE PUMP. 

3.5 Installation with pump above source of upply: 
3.5.1 Avoid air pockets. o part of piping should be 
higher than pump suction connection. Slope piping 
upward from liquid source. 
3.5.2 All jo ints must be airtight. 
3.5 .3 Foot valve to be used only if necessary for 
priming, or to hold prime on intermittent service. 
3.5.4 Suction strainer open area must be at least triple 
the pipe area. 

3.6 Size of inlet from liquid source, and minimum 
submergence over inlet, must be sufficient to prevent 
ai r entering pump through vortexing. See Figures 1-4. 

3. 7 Use 3-4 wraps of Teflon tape to seal threaded 
connections. 

.-:: -:-.··_ ... ~··,:-r-_·,-::··-· 

Figure 1 

r 

Figure 3 

Figure 2 

' ' ' " " " ' 

' 
5 . 
J 
2 

' 
1 2 l 4 S 6 7 8 g 10111213141516 V 

V = Velocity in feet per second 
-GPM x 0.321 GPM x 0.4085 

Area 0 2 

Figure 4 

3 
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4. Disch.trgc Piping 
4.1 Allowance should be made for disconnecting discharge 

piping near casing to allow for pump disassembly. 

4.2 Arrangement must include a check valve located 
between a gate valve and the pump. The gate valve 
is for regulation of capacity, or for inspection of the 
pump or check valve. 

4.3 If an increaser is required, place between check valve 
and pump. 

4.4 Use 3-4 wraps of Teflon tape to seal threaded 
connections. 

'i. Ro1.11ion 

5.1 Correct rotation is right-hand (clockwise when viewed 
from the motor end). Switch power on and off quickly. 
Observe shaft rotation. to change rotation: 
5.1.1 Single-phase motor : Non-reversible 
5.1.2 Three-phase motor: Interchange any two power 
supply leads. 

6. ( >pcr.11ion 

6.1 Before starting, pump must be primed (free of air and 
suction pipe full of liquid) and discharge valve partially 
open. 

6.2 Make complete check after unit is run under operating 
conditions and temperature has stabilized. Check for 
expansion of piping. 

7. M.1illll'll,llllC 

7.1 Ball bearings are located in and are part of the mo
tor. They are permanently lubricated. No greasing 
required. 

CAUTION: PUMPED LIQUID PROVIDES 
LUBRICATION. IF PUMP IS RUN DRY, 
ROTATING PARTS WILL SEIZE AND 
MECHANICAL SEAL WILL BE 
DAMAGED. DO NOT OPERATE AT OR 
NEAR ZERO FLOW. ENERGY IMPARTED 
TO THE LIQUID IS CONVERTED INTO 
HEAT. LIQUID MAY FLASH TO VAPOR. 
ROTATING PARTS REQUIRE LIQUID TO 
PREVENT SCORING OR SEIZING. 

8.1 Complete disassembly of the unit will be described. 
Proceed only as far as required to perform the 
maintenance work required. 
8.1.1 Turn off power. 
8.1.2 Drain system and flush if necessary. 
8.1.3 Disconnect discharge pipe from pump. 
8.1.4 Remove motor hold-down bolts. 

8.2 Disassembly of liquid end 
8.2.1 Drain the pump body through the drain plug (4). 
8.2.2 Remove the casing screws (1) from the motor 
adapter (1 7). 
8.2.3 Remove the pump body (2) and the o-ring (15) 
located between the pump body and the seal 
housing (16). 
8.2.4 Remove motor fan cover (24) to expose wrench 
flats or slot on shaft end. 

CAUTION: DO NOT INSERT SCREWDRIVER 
BETWEEN THE FAN BLADES TO 

4 PREVENT ROTATION. 

HNF-52451 
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8.2.5 Hold motor shaft at flat or slot to resist rotation 
and remove impeller nut and washer (5 , 6). 
8.2.6 The following parts can now be removed from 
the pump shaft in sequence : Diffuser with o-ring (7, 
9), impeller spacer (8),impeller (IO), impeller spacer 
(8), etc. until the complete "hydraulic element" is dis
mantled. Note : Each diffuser contains an o-ring (9). 
8.2.7 Remove the shoulder washer (13) from the 
pump shaft (18). 

NOTE: Further disassembly will require removal of the 
mechanical seal. It is recommended that a new 
mechanical seal be installed at reassembly. 

8.2.8 Carefully pull the rotary portion of the mechani
cal seal (14) from the shaft oupling (19) . 
8.2.9 Remove the seal housing (16) from the motor 
adapter. The stationary portion of the mechanical seal 
(14) can now be removed from the seal housing. 
8.2.10 Remove the motor screws (21) from the motor 
adapter and remove the motor adapter from the motor. 
8.2 .11 To remove the pump shaft (18) from the shaft 
coupling (19), heat must be applied to the small end 
of the shaft coupling. This is required to break the 
bond of the Loctite #271 berween the pump shaft and 
coupling. 

CAUTION: DO NOT DAMAGE THE SMALL END OF 
THE SHAFT COUPLING WHERE THE 
MECHANICAL SEAL SITS. 

Hold the motor shaft at flats or slots to re ist rotation. 
Repeat for removal of the shaft coupling from the mo
tor shaft, this time heating the large end of the shaft 
coupling. 

9.1 All parts should be cleaned before reassembly. Remove 
all cured Loctite from parts using denatured alcohol 
and wire brush. Allow part to dry before reassembly. 

9.2 Refer to parts list to identify required replacement 
items. Specify pump index or catalog number when 
ordering parts. 

9.3 Reas embly is the reverse of disassembly. 

NOTE: The impeller spacers must be assembled with the 
larger diameter edge adjacent to each impeller. 
The last stage diffuser (12) can be identified from 
the standard by the holes around its circum
ference,it is recommended that one of these holes 
be lined up with the di charge port. Fix the 
hydraulic element by tightening the impeller screw 
(5) and impeller washer (6) with a torque setting 
of 10 ft. Position the o-ring (15) on the 
mechanical seal housing (16), locate the pump 
body (2) and fit it to the motor adapter (17) with 
the four screws (1). 

Observe the following when reassembling the pump: 
9.4 Check for motor shaft runout. Maximum permissible 

is .002" TIR. 

9.5 Apply Loctite 'Primer 7649' and allow 2-3 minutes to 
dry. Next apply Loctite #271 to motor shaft, thread 
coupling shaft in place and torque to 15 ft. of torque. 

9.6 Apply Loctite 'Primer 7649' and allow 2-3 minutes to 
dry. Next apply Loctite #271 to pump shaft. Thread 
pump shaft in place and torque to 15 ft. of torque. 

9.7 Check pump shaft runout. Maximum permissible is 
.Ql0TIR. 
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9.8 Lubricate shaft coupling and seal housing stationary 
seat holder with a 50/50 glycerin and water solution 
prior co installation of mechanical seal components. 

9.9 Apply Loctite "Primer 7649" and allow 2-3 minutes 
to dry. Then apply Loctite # 243 co impeller bolt (5). 
Thread bolt into pump shaft and torque to 10 lb. ft. of 
torque. 

9.10 Inspect casing o- ring (15) and impeller o-rings (9) fo r 
damage or wear and replace if necessary. 

9.11 O-rings may be lub ricated wi th glycerin and water 
solution or petroleum jelly co ease assembly. 

9.12 Tighten casing screws co 15 lb.ft. o f torque using a 
star pattern co prevent o-ring binding. 

I 0. lrouhk,hootin!-\ < ,uidc 

MOTOR NOT RUNNING 
(See causes 1 th rough 6) 

LITTLE OR NO LIQUID DELIVERED 
(See causes 7 through 1 7) 

POWER CONSUMPTION TOO HIGH 
(See causes 4, 17, 18, 19, 22) 

EXCESSIVE NOIS E AND VIBRATION 
(See cause 4, 6, 9, 13, 15, 16,18,20, 21, 22) 

PROBABLE CAUSE 
1. Tri pped thermal protector 

2. Open ci rcuit breaker 

3. Blown fuse 

4. Rotating parts binding 

5. Motor wi red improperly 

6. Defective motor 

7. Not primed 

8. Di charge plugged or va lve clo ed 

9. Incorrect rotation 

10. Foot valve too small, suction not submerged, 
inlet screen plugged. 

11 . Low voltage 

12. Phase loss (three phase only) 

13 . Air or gases in liquid 

14. System head too high 

15. NPSHA coo low: 
Suction li fe coo high or suction losses excessive 
Check wi th vacuum gauge 

16. Impeller worn or plugged 

17. Incorrect impeller diameter 

18. Head too low, causing excessive flow ra te 

19. Viscosity or specific gravity coo high 

20. Worn bearings 

21. Pump or piping loose 

22. Pump and motor misaligned 
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Parts List 

Item No. Part Description 
1 Screw, casing 
2 Pump, casing with plug and Viton o-rings 
3 0-ring, fill and drain plug 
4 Fill and drain plug 

5 Impeller bolt 
6 Impeller lock washer 
7 Diffuser cover, first stage 
8 Impeller spacer 

SA' Impeller spacer (Intermediate) 

9 0-ring, impeller 

10 Impeller 
11 Diffuser, intermediate 

11A' Diffuser with bushing 
12 Diffuser, last stage 
13 Washer, mechanical seal 
14 Mechanical seal 

15 0-ring, casing 

16 Seal housing 
17 Motor adapter 
18 Shaft, pump 
19 Shaft coupling 
20 Foot, pump 
21 Screw, motor to motor adapter 
22 Spacer 

Motor, 1 PH ODP 
Motor, 3 PH ODP 

23 
Motor, 5 75 V ODP 
Motor, 1 PH TEFC 
Motor, 3 PH, TEFC 
Motor, 575 V TEFC 

24' Shaft Sleeve 

• Item not used on 2 stage pump 

6 

Material 
400 ss 
316L SS 
Viton 

315 ss 
316 ss 
316 ss 
316L SS 
316L SS 
316L SS 

EPR 
Optional Viton 

316L SS 
316L SS 
316L SS 
316L SS 
316 ss 
Varies 

EPR 
Optional Viton 

316L SS 
Aluminum 

316 ss 
316 ss 
Steel 
Steel 

Rubber 

303 ss 

Tungsten Carbide 

Mechanical Seal Application Chart 

HNF-52451 
Rev 5 

Part No. 

Rotary Stationary Elastomer Metal Parts Before After 

SN : F0264029 • 

Carbon Silicon Carbide 
EPR -

316SS 1 OL32" 

Silicon Carbide 
Viton 

-
• For pumps used in conjunction with the Aqua Boost pumping system, 

use SN F0265181 . 
" Replacement for 10L29, 10L30 and 10L31 

10 

15 

14 

16 

10L35 

10L36 

10L34 
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~ITT Commercial Water 

GOULDS PUMPS LI M ITED WARRA TY 
This w.1rr.1nty applies to all warcr sysrcms pumps manufocrured by Goulds Pumps. 
Any part or parts found to be defective v.'ithin the warranry period shall be replaced ar no charge to the dealer during the warranty pe riod. The 
w:imrnty period shall cxisr for a period of twelve (12) months from date of insrallation or eighteen (18) months from dare of manufacture, which• 
ever period is shorter. 

A deale r who believes that a warranty claim cxiscs must contact the authorized Goulds Pumps distributor from whom the pump was purchased 
and furnish complete derails regarding rhe cbim. The distributor is :iurhorizcd to adjust any warranty claims utilizing rhc Gnulds Pumps Customer 
Service Dcparrmcnt. 

The warranty excludes : 
(a) Labor, mmsporrarion and rclared costs incurred by the dea ler; 
(b) Reinsrallation costs of repaired equipmcm; 
(c) Reinsta lbtion costs of replaccmenr equipmenti 
(d) Consequentia l damages of any kind; and, 
(c) Reimbursement for loss caused by interruption of serv ice. 

For purposes or 1his warranty, the fo llowing terms have these definitions: 

( t) "Distributor .. means any individual, p:irtnership, corpor.uion, association, or other legal relation:,hip that stands between GoulJs Pumps and 
the dealer in pu rchases, consignments or contracts for sale of the: subject pumps. 

(2) " Dealer., means any ind iv idual , partnership, corporation, assoc iation, or orhcr legal relationship which cngngc~ in the bus iness of selling or 
leasing pumps ro customers. 

(3) "Customer., means any entity who buys or leases the subject pumps from n dealer. The "cusromer" may mean an individual, partnership, 
corporation, Ii mired liability company, association or other lega l entity which may engage in any type of business. 

T HIS WARRANTY EXTENDS TO THE DEALER Qm.Y. 

~GOULDS PUMPS 
Goulds Pumps, G&L and the ITT Eng ineered Blocks Sym bol are 
registered trademarks and tradenames of ITT Corporaton. 

Loctite is a registered trademark of Loctite Corporation. 

Teflon is a registered trademark of Dupont. 
SPECIFICATIONS ARE SU BJECT TO CHANGE WITHOUT NOTICE. 

IM083R04 September, 2007 
© 2007 ITT Corporation 

Engineered for /if e 
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~GOULDS PUMPS 
Hydro-Pro®Water System Tank 

Reservoir Hydro-Pro® 
pour systemes 
d'alimentation en eau 

Hydro-Pro® Sistema da 
Tanque hara Agua 

Installation, Operation and Maintenance Instructions 
Directives d'installation, d'utilisation et d'entretien 
lnstalaci6n, Operacidi6n e lnstrucciones para el Mantenimiento 

HNF-52451 
Rev 5 
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Safety Instructions 2 

The Water Systems Tank Concept 

Here's how the tank operates at 
a 30/50 psig pressure switch setting 

Installation Procedures 

Multiple Tank Installation Procedures 

4 

4 

Underground Pressure Tanks 

Operation 

Trouble Shooting 

limited Warranr, 

- iftMj.@jppf Of§ij§-._ __ P_a_g_e ___________________ P_a_g_e _____ _ 

Consignes de securite 

Le concept du reservoir pour systemes 
d'aliment.ation en eau 

Fonctionnement du reservoir dans un 
systeme d'alimentation en eau et dans une 
plage de pression manome':trique 
de 30-50 lb/po' 

Marche a suivre pour !'installation 

lndice 
Lea y siga las instrucciones de seguridad 

El Concepto de Tanques para sistema de Agua 

Asi es como el Tanque funciona con un sistema 
dise0ado para operar puesto a una presi6n 
de 30/S0 PSI 

Procedimiento de lnstalaci6n 

lnstalaci6n Multiple de Tanques 

8 

10 

Pagina 

14 

15 

15 

16 

16 

Installation a reservoirs multiples 

Reservoirs avec precompression enterres 

Utilisation 

Diagnostic des anomalies 

Garantie limitee 

lnstrucciones Para lnstalaci6n de Tanques de 
Presi6n Subterr3neos 

Operaci6n 

Buscando Fallas 

Garantia Limitada 
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Read and Follow 
Safety Instructions! 

A 
This is the safety-a lert symbol. When you see this symbol on your system or in this 
manual, look for one of the following signal words and be alert to the potential for 
personal injury; 

A DANGER 
DANGER warns about hazards that will cause serious personal injury, death or 
major property damage if ignored. 

IAWARNINGI 

IACAUTIONI 

Safety Instructions 

WARNING warns about hazards that could cause serious personal injury, death or 
major property damage if ignored. 

CAUTION warns about hazards that may result in minor or moderate injury or 
property damage if ignored. 

This label NOTICE indicates special instructions which are important but not related 
to hazards. 

Carefully read and follow all safety instructions in this manual or on system. 

Keep safety labels in good condition. 
Replace missing or damaged safety labels. 

1. ! .a.WARNING I- THESE WATER TANKS ARE DESIGNED FOR 
OPERATION ON AMBIENT TEMPERATURE WATER SYSTEMS LIMITED 
TO A MAXIMUM WORKING PRESSURE OF 125 POUNDS PER SQUARE INCH 
GAUGE (PSIG). IF YOUR SYSTEM HAS THE ABILITY TO EXCEED 125 PSIG 
WORKING PRESSURE (100 PSIG IF THIS IS A PUMP MOUNTED UNIT), A 
SUITABLE SAFETY DEVICE MUST BE INSTALLED. THIS CAN BE EITHER A 
HIGH PRESSURE ELECTRICAL CUT-OFF SWITCH AND/OR A PRESSURE 
RELIEF VALVE. FAILURE TO FOLLOW THESE INSTRUCTIONS CAN CAUSE 
TANK RUPTURE AND RESULT IN PERSONAL INJURY AND/OR PROPERTY 
DAMAGE. 

2. It is your responsibility to make sure your installation meets all national and 
local plumbing and electrical codes. 

3. , ,,,t•!W)AA;j -Before installing or servicing your pump or tank be sure power 
source is disconnected. 

4. If a captive air water systems tank replaces a standard galvanized tank on a 
submersible pump installation, bleeder orifices or other air charging devices 
must be removed. Air charging devices on jet pumps must be removed . 

5. I .ACAUTIONI - Storage tanks are designed for use on ambient temperature 
- (maximum temperature of 120°F, effective Feb. 2001) water systems. Use of 
this product on other applications could cause tank failure and possibly 
personal injury. Use of this tank on other applications voids the warranty. 

6. Complete pump, tank and piping system must be protected against freezing . 
Failure to do so will cause severe damage and voids the warranty. 

7. f ,,,t-!:@:l;j- Tank contains air pressure. Do not puncture. Never throw tank 
into fire or incinerator. 
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The water systems 
tank concept 

Here's how the 
tank works for a 
water system 
designed to 
operate at a 
30/50 psig 
pressure 
switch 
setting. 

@ 

© -- -

I Prior to shipping, the tank 
• is pressurized to a standard 

precharge as defined in 
"OPERATION" part of this 
manual. 

3. 

50 

The pressure in the tank 
rises. Water continues to 
enter until the pump cut-out 
pressure is reached. The 
pump shuts off and the tank 
is now filled. 

I i:::=i AIR - WATER 

Appendix 86 
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The water system tank does more than simply 
store water. It helps to protect the system 
components. A properly sized tank will provide 
adequate flow even when the pump is not 
running. It saves energy by reducing the 
number of pump starts. Another benefit is 
increased system component life due to fewer 
pump cycles. 

The water system tank consists of a steel tank 
(A) containing a sealed-in-place heavy duty 
diaphragm (B) which separates air from the 
water. The portion of the tank where water is 
stored (C) is lined to isolate water from the 
metal tank. This protects the tank from 
corrosion. 

40 

2. As water enters the tank, the 
air above the diaphragm is 
compressed and its volume 
is reduced by the volume of 
water that enters . 

4 The pressure in the air chamber 
• forces water into the system 

when a demand is made 
without causing the pump to 
operate immediately. When 
the pressure in the chamber 
finally drops to the pump cut
in pressure, the pump switch 
activates the pump and 
repeats the filling cycle. 
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Installation Procedures 

TYPICAL SUBMERSIBLE 
PUMP INSTALLATION 

TO SERVICE 

PRESSURE 
SWITCH 

__ WA'll!R 
SUPPLY 

1. The water system tank should be installed as close 
as possible to the pressure switch (24 inches or less) 
to reduce the adverse effect of friction loss and 
elevation differences. 

2. Disconnect electric power. 

3. Drain system and remove old tank. On new system 
installation this step is unnecessary. 

4. Locate the water system tank on a fi rm, level surface 
with adequate drainage. Typical installations are 
shown in the following section . 

TYPICAL JET 
PUMP INSTALLATION 

5. If your system is capable of exceeding a working 
pressure of 125 psig (typically submersible pumps), 
install a pressure relief valve (rated at 125 psig or 
less, but greater than turn-off pressure) in the system 
near the tank. The valve should be the same pipe 
size as the tank outlet.This is not necessary on tank
mounted jet pump units. 

6. Connect tank to the pump discharge line using the 
same size pipe as the pump tap, or larger. 
WARNING: Hold 90° tank street elbow with wrench 
when threading and tightening connecting pipe. 

7. The tank should be flushed 5 times prior 
to household use. (See operations section.) 

Multiple 
Tank 
Installation 
Procedure 

Water system tanks can be connected 
together to increase the supply of usable 
water (drawdown). Two tanks of the same 
size will double the supply and three tanks 
will triple the supply. When using a high 

capacity pump, the manifold and pressure switch 
assembly must be installed in the pipe line as close 
to the center of the tanks as possible. Manifold and 
main should be 2 times the size of the feederline . 

TO SUMCl ..... 

~-·'>-Jlu .MTCH 
~~ .. ,.. - ·~~· 

"'""' ............ ·W.WI.,.,.,.. , .... 
,_ 
WELL 
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- MANfOLD 
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WHEN 

- USIHO 
SU8MEJIS18LE 

PUMP 

'"°" WP.L 

IWtlfOU) 
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Underground 
Pressure 
Tanks 

Operation 

Buried model water system tanks are 
designed for direct burial and can be 
installed in the horizontal or vertical 
position . To eliminate the danger of 
freezing , tank must be buried below frost 
line. 

The following steps should be taken when 
installing the water system tank. 

1. Make sure that tank will be buried 
below frost line and above water table. 

RIUIF VALVE. ---..,..~ ""-> 

"l "MOOEL.8 

IAwARNINGI 

CRU$H!D 
ROCK 

2. Use galvanized or plastic pipe 
for section of pipe buried in the ground. 

3. Check tank precharge. Tank precharge 
must be adjusted to the pressure required 
by the pressure switch setting (see section 
on Operation). 

4. Install tank on firm rock-free earth. 

5. The water line from the pump to the 
tank and from the tank to the pressure 
switch location should be the same size. 

6. Check system for performance 
and inspect for leaks. 

7. Backfill hole with sand or rock-free dirt. 
Firmly tamp fill to prevent settling. 

8. Make note of tank location so that it 
can be easily located at a later time. 

THESE WATER TANKS ARE DESIGNED FOR OPERATION ON AMBIENT TEMPERATURE WATER SYSTEMS 
LIMITED TO A MAXIMUM WORKING PRESSURE OF 125 POUNDS PER SQUARE INCH GAUGE (PSIG). IF YOUR 
SYSTEM HAS THE ABILITY TO EXCEED 125 PSIG WORKING PRESSURE (100 PSIG IF THIS IS A PUMP MOUNTED 
UNIT), A SUITABLE SAFETY DEVICE MUST BE INSTALLED. THIS CAN BE EITHER A HIGH PRESSURE ELECTRICAL 
CUT-OFF SWITCH AND/OR A PRESSURE RELIEF VALVE. FAILURE TO FOLLOW THESE INSTRUCTIONS CAN 
CAUSE TANK RUPTURE AND RESULT IN PERSONAL INJURY AND/OR PROPERTY DAMAGE. 

Before you operate the system you must check your water system tank and system to ensure proper operation . 

All water system tanks are precharged at the factory. All 8 and 11 inch diameter tanks are precharged at 18 psig. The 15 
inch diameter tanks are precharged at 28 psig while the 22 and 26 inch diameter tanks are precharged to 38 psig. The 
final precharge pressure should always be 2 to 3 psig below the cut-in (pump turns on) pressure of the pressure switch . 
Release air or add air as required using the following procedure. 

1. Determine the pump cut-in pressure setting . The pressure switch should have this information located on/in the 
cover. 

2. With no water in the tank, measure the precharge of the water system tank using an accurate pressure gauge at the 
air valve (similar to an auto tire gauge). 

3. Release air or add air to the tank to make the pressure in the tank 2 to 3 psig LESS than the pump cut-in pressure 
setting . 

4. It will be necessary to expel air from the piping system on new installations. To do this open all faucets and turn on the 
pump. Observe that a mixture of water and air will sputter from the faucet. Run the system until a steady flow of 
water exists. Open and close the faucets several times to assure that all air has been removed. If streams do not 
become steady, an air leak may exist. Check for leaks on suction side piping . 

5. It may be necessary to make final adjustments on the system pressure switch setting because at times the actual 
pressure switch setting will vary from what is stated on the cover. Such variation, though not harmful, could cause a 
momentary lag of water delivery. To make th is adjustment the following steps should be followed : 

a. Fill the system until the pump shuts off. 

b. Open a faucet and drain the water system tank until the pump starts. 

c. If there is a pause in the water flow from the time the water system tank is emptied and the pump starts up 
again, decrease the air pressure in the tank until it is 2 to 3 psig below the cut-in pressure setting. (See 
Trouble Shooting section 3(a-b) for procedure) 

d. Close the faucets and refill the water system tank. Repeat steps (b) and (c) if necessary until there no 
longer is a pause in water flow. 

5 
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Trouble 
Shooting 

IF YOU THINK YOU HAVE A PROBLEM WITH YOUR WATER SYSTEM TANK, YOU SHOULD MAKE THE FOLLOWING 
TESTS AND OBSERVATIONS BEFORE YOU CALL YOUR PROFESSIONAL DEALER. 

1. Observe water system operation and note any unusual occurrence such as water spurting from a faucet rather than a 
steady flow (indicates air in the system) or short cycling of the pump (rapid starts and stops). 

2. In the event that evidence of a small leak near the water fitting appears, check at elbow. The introduction of cold 
water to a warm tank may form condensation especially in warmer climates. It is important to provide adequate 
drainage. 

3. Measure the water drawdown by collecting water in a sufficiently sized container from the time the pump is off (cut-off 
point) to the time it turns on (cut-in point). Compare the gallons with that shown in the table below for your model of 
tank. If the volume is close to that shown in the table, your system is operating properly. 

a. Air charge in Tank. Turn off electric power to the pump. Open faucet nearby and drain the tank completely. 
Check the pressure in the water system tank using a standard , high quality tire gauge. If the air pressure in 
the tank is below the pump cut-in setting by more than 3 psi , add air to the tank to make it 2 psi less than the 
cut-in setting . Replace the valve stem cap. Check around the air stem using a soapy solution to check for 
leaks around welds and seams on the remainder of the tank. If a leak appears on the tank itself then 
replacement of the tank will be necessary. 

b. Pressure Switch Setting. Start the pump and allow the system pressure to shut off pump. Note both the 
cut-in and cut-off pressure values on gauge. The difference should not exceed 25 psi. Adjust the pressure 
switch if necessary after shutting off the electric power to show a difference of 20 psi. Instructions from the 
pressure switch manufacturer will explain how to do this. Test the system after adjusting the limits. If the 
pressure switch can't maintain the proper differential then it may need replacement, not the tank. 

Tank 
Specifications 

MODEL DIMENSIONS DRAWDOWN IN GALS. AT SYSTEM 
NO. (INCHES) OPERATING PRESSURE RANGE OF: 

DIAMETER HEIGHT 20/40 PSIG 30/50 PSIG 40/60 PSIG 

IN-LINE MODELS 

V6P 8 11 15/ 16 0 .7 0 .6 0 .5 

V 15P 11 13 15/16 1.7 1.4 1.2 

V25P 11 23 1/ 16 3 .1 2 .6 2 .2 

V4 5P 15 3/8 2 1 1/ 16 5 .1 4 .3 3 .7 

FREE STANDING MODELS 

V45 15 3/8 24 15/ 16 5 .1 4 .3 3 .7 

V 60 15 3/8 32 318 7 .3 6 .1 5 .3 

V80 15 3/8 39 9/ 16 8 .9 7 .7 6 .7 

V1 00 15 3/8 47 1/4 11 .8 9 .9 8 .6 

V140 22 36 9/ 16 16.5 13.9 12 .1 

V200 22 48 5/8 23.9 20.0 17.4 

V 250 26 4 6 30 .9 25.9 22.5 

V260 22 60 11/16 31 .2 26.2 22.8 

V350 26 61 3/ 16 42.9 35.9 31 .5 

FREE STANDING MODELS WITH BASE EXTENTION 

V 80EX 15 3/8 42 5/8 8 .9 7 .7 6 .7 

BURIED MODELS 

V458 15 3/8 2 1 1/ 16 5 .1 4 .3 3 .7 

V608 15 3/8 28 112 7 .3 6 .1 5 .3 

V1408 22 32 3/16 16 .5 13 .9 12.1 

V200B 22 44 1/4 23.9 20.0 17 .4 

MOUNTING MODELS 

"V45MP/PST 15 3/8 25 11/ 16 5 .1 4 .3 3 .7 

"V60MP/PST 15 3/8 33 1/8 7 .3 6 .1 5 .3 

•Maximum working pressure of tank 100 PSIG; all other models above 125 PSIG. 
6 
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MAX. 
DRAWDOWN SYSTEM 

VOL. CONNECTION 
(GALS.) 

1.2 3/4" NPTM 

2.7 3/4 " NPTM 

4 .5 3/4 " NPTM 

8 .4 1" NPTM 

8.4 1" NPTF 

12.1 1" NPTF 

13.9 1" NPTF 

13.8 1" NPTF 

27 .3 1 1/4 " NPTF 

39.3 1 1/4 " NPTF 

50 .8 1 1/4 " NPTF 

44.7 1 1/4 " NPTF 

70.5 1 1/4 " NPTF 

13.9 1" NPTF 

8 .4 1" NPTM 

12.1 1" NPTM 

27.3 1 1/4" NPTM 

39.3 1 1/4 " NPTM 

8 .4 3/4" NPT F 

12. 1 3/4" NPTF 
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Limited 
Warranty 

Part No. 205270-000 

A.O. Smith Corporation, the warrantor, extends the following LIMITED WARRANTY to the owner of this water system tank . 

1. TANK 
If within five years after installation the tank or a part thereof shall prove upon examination by the warrantor to be 
defective in material or workmanship, the warrantor, at his option, shall exchange or repair such part or portion. The 
warranty on the replacement tank will be limited to the unexpired term of the original warranty. 

2. CONDITIONS AND EXPECTATIONS 
This warranty shall apply only when the tank is installed in accordance with local plumbing and building codes, 
ordinances and regulations, and good industry practices. In addition, a high pressure electrical cut-off switch and/or a 
pressure relief valve must be installed when the tank is installed on an ambient temperature water system whose 
maximum working pressure has the ability to exceed 125 pounds per square inch gauge (psig). (100 pounds per 
square inch guage (psig) on certain models) 
a. This warranty shall apply only when the water system is used: 

(1) on ambient temperature water systems at pressures not exceeding the working 
pressure for the water system: 
(2) in the United States, its territories or possessions, and Canada. 

b. Any accident to the water system tank, any misuse, abuse (including freezing) or alteration of it, any operation of 
it in a modified form , any attempt to repair tank leaks will void this warranty. 

3. SERVICE AND REPAIR EXPENSE 
Under this limited warranty the warrantor will provide only a replacement tank or part thereof. The owner is 
responsible for all other costs. Such costs may include but are not limited to: 
a. Labor charges for service, removal , repair, or reinstallation of the water system or any component part, 
b. Shipping and delivery charges for forwarding the new tank or replacement part from the nearest distributor and 

returning the claimed defective tank or part to such distributor except in the state of California where such 
charges are the manufacturer's responsibility. 

4. LIMITATION ON IMPLIED WARRANTIES 
Implied warranties , including any warranty of merchantability imposed on the sale of this tank under state law are 
limited to five (5) year duration for the tank or any of its parts. Some states do not a llow limitations on how long an 
implied warranty lasts, so the above limitation may not apply to you. 

5. CLAIM PROCEDURES 
Any claim under this warranty should be initiated with the dealer who sold the tank, or with any other dealer handling 
the warrantor's products. If this is not practicable, the owner should contact: 

U.S Customers 
A.O. Smith Corporation 
5621 W. 115th Street 
Alsip, IL 60803 
800-323-2636 or 708-489-4600 

Canadian Customers 
A.O. Smith Corporation 
P.O. Box 310-768 Erie Street 
Stratford, Ontario NSA 6T3 
Telephone: (519) 271-5800 

a. The warrantor will only honor replacement with identical or similar tank or parts thereof which are manufactured 
or distributed by the warrantor. 

b. Dealer replacements are made subject to in-warranty validation by warrantor. 

6. DISCLAIMERS 
NO OTHER EXPRESS WARRANTY HAS BEEN OR WILL BE MADE ON BEHALF OF THE WARRANTOR WITH 
RESPECT TO THE TANK OR THE INSTALLATION, OPERATION, REPAIR OR REPLACEMENT OF THE TANK. 
THE WARRANTOR SHALL NOT BE RESPONSIBLE FOR WATER DAMAGE, LOSS OF USE OF THE UNIT, 
INCONVENIENCE, LOSS OR DAMAGE TO PERSONAL PROPERTY, OR OTHER CONSEQUENTIAL DAMAGE. 
THE WARRANTOR SHALL NOT BE LIABLE BY VIRTUE OF THIS WARRANTY OR OTHERWISE FOR DAMAGE 
TO ANY PERSONS OR PROPERTY, WHETHER DIRECT OR INDIRECT, AND WHETHER ARISING IN 
CONTRACT OR IN TORT. 
a. Some states do not allow the exclusion or limitation of the incidental or consequential damages, so the above 

limitation or exclusion may not apply to you. 
b. This warranty gives you specific legal rights, and you may also have other rights which vary from 

state to state. 
Fill in the following for your own reference. Keep it. Registration is not a condition of warranty. The model 
and serial number are found on the water system tank. 

Model No. ______ Serial No. _____________ Date Installed _______ _ 

Dealer's Name ___________________________________ _ 

Dealer's Address _____________________ Phone No. _________ _ 

C ity & State {Provincial), ________________ ~Zip {Postal Code) _____ _ 
Dangerous Goods Permit No. SU 5099 (Ren2) - by road or rail vehicle only, expiration date: March 31 , 2003 (Pending 
Renewals) 
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?ump & Control, lnc. 
P.O . Box 2789 Cumming , GA 30028 

TRANS M!TTAL 

515 lrdustna! \/Va>' Cur:im:r:g, GA 3004J 
Pnon:! : 770-889-7114 ;::ax. 770-888•2754 

I Di\ T::: 
I oa.02 .11 

I PROJECT REFRC:NCE: Hanford Sewage Lagoon Project 
i GunnCo Project Reference# 3362 
i 

I TO: Attn: Jared Janosky 
: Watts Construction, inc. 

! !i .., Engineering comments provide are for the attention of 
I~ both the reviewing engineer and installing contractor. 

; JL,~iease r:_v~w ~nd caH with questionsl 

ITC:M QUANT,TY 

S.ibmitta ; Pacl<age 
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GunnCo 
Pump and Control Inc. 

Engineering Submittal Package 
08/02/11 

Hanford Sewage Lagoon Project 
Watts Construction , Inc. - Contractor 

Submersible Leachate Pumps 

GunnCo Pump & Contro l, Inc . 
. 515 Industrial Way 
! Cumming , GA 30040 

Pho ne: 770-889-71 14 Fax: 770-889-2754 
e-mail : ?'J_:rbounnco.corri 
Project Contact· Andre Steyn 
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GunnCo P11mp & Control Inc~ 
Sldesfoper TM Leachate Pumping System 

Project: Hanford Sewage Lagoon GunnCo Project Reference # 3362 

INDEX 
Page# 

1. Transmittal. 
2. Submittal Cover 
3. Index 
4. Contact Information. 
5. Equipment List. 
6. Engineering Comments 
7. Pump performance cu,ve. 
a. Materials of Construction 
9. Pump Layo!.lt. 
10. Pump Dimension Data . 
11. Motor Data. 
12. Motor Information . 
13. Motor Information . 
14. Motor information 
15. Cable fitting install. 
15. Pull Cable instal!. 
17. Control Panel Operation. 
1 B. Control Panel Operation. 
19. Control Panel Operation. 
20. Control Panel Schematic Drawing. 
21 - 25 Flow Meter Data 

27 Stainless Fittings 
28 Warranty Information. 
29 Troubleshooting 
30 Safety. 
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GunnCo Pump and Control, Inca 

Sidesloper™Leachate Pumping System 

For tech nical questions, replacement parts or service please contact GunnCo 
Pump and Control, Inc. 

Mailing Address: 

Shipping: 

Phone: 
Fax: 
e- mail: 
web site: 
Emergency : 

P.O. Box 2789 
Cumming, GA 30028 

515 I ndustrial Way 
Cumming, GA 30040 

770-889-7114 
770-889-2754 
;;.rd -c:'.J)'"' ,, :-1,·.:::o.com 
l.i:.:'l..t,·. -:·~~ n :. :-.s" ::~m 
404-316-313 1 

All returns must have a GunnCo Pump and Control, Inc. issued return 
authorization number. All warranty issues subject to GunnCo Pump and Cont rol, 
Inc. terms and condition subject to component manufacturers coverage. 
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GunnCo Sidesloper Leachate Pumping System 

Project Equ ipment List 
GunnCo Project Reference# 3362 

Hanford Sewage Lagoon 

Submersibie Leachate Pumps 

Seven (7) Gunnco Sidesloper Pump Assemblies P2K 25.3, stain less steel, 
Teflon fitted with 0.5 HP 3/460v motor. Each pump includes whee led carrier 
(carriage) and 100' power cables . Disch arge is 1 ½'"' w ith stainless cam lock 
fi:tings. 
Pump is capab le of 24 GPM @ 55 fee t. 

Seven (7) 3/16" safety cable assembly with required cab le fittings - 85' . 

Seven (7) SETS discharge fittings for 1" Hose. 

Seven (7) Motor Starters - NcMA 4X fiberg :ass enclosure ,0. SHP, 480V/3/60 
Simplex. Panel has HOA switch for hand or automatic operation and rr.ag 
contactor. Provides protection fa~ til e pump io , .'1 ig :-i or low vo ltage, over or 
undercurrent protec:i::rn , pnase reversa! or chase loss . 
Panel operates in conjunction wi:h a built in iimer and the underload curren t 
detection . Once sei he pump will r Jn in auto until a undercu rrent Is detected (No 
f!::>w). It will then turn the pump 0f and th e t imer w ii l tirne out to the next start 
(T imer is acijustab le from 'i m inute to 12 nours) Once it has timed out it will 
res:art and puma down to no fi ow a:id tu rn off a :1c· t ,me ou: aga in. 

One (1) Sets a: Cable Fit:ings as required ior gas t,gn t seal and cable recovery . 

Operations and Maintenance books . 

Seven (7) 1" bronze flow T, flow sensor (paddle w heel type) and dig ital d isplay 
moJnted in the pump control panel (battery oper•aied display) 

One (1 ) day start up services & tra ining 

Append ix 96 

5 

HNF-52451 
Rev 5 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

GunIT'ilCo Sidet;foper leachate PlUlmpi rmg 
Sy.stem 

Engineering Comments GunnCo Project 3362 

o We are not supplying, incoming electrical work, riser oipes, discha rge pipe 
or valves. These items to be provided by general contractor. 

,. An "AS BUILT" dimension should be provided prior to the installa tion of 
:he pumping system. 

e The riser pipe, wet well and collection system should be inspected prior to 
fma l closure/welding to ensure that no HDPE shavings, mud, rocl<, or 
debris is present in the system. Pipe shavings from construction is a 
frequer,t cause c~ pump problems in new cells. Pumps are designed to 
purr:p clear leachate. Failure due to debris in pump is not covered under 
warranty. 

• GunnCo is not supplying any discharge hose or pipe. 
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Model P2K.25 Series Performance Curves 
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250 .----------------------------------, 

P2K.25.8 

O'-----------------------------------' 0 3 6 g 12 15 18 2! 24 27 30 

GPM 
(gal / min) 

15-30 GPM Operat ing Range 
Max Length Estimated ! Pu ll Breaking Riser 

Model Max H.P. (Standard Carrier) Weight ! Cable Strength Rating Discharge Recommendation 

25.2 0.5 24 40 ! 3/16" 3700# 1.5" 18" __ __ :~ ,,,, 25.3· 0.5 24 40 3/ 16" 3700# 1.5" I 18' I ! 

25.4 0.75 24 SC 3/16" 3700# 1.5" ! 18" 

25_5• 1.0 30 60 3/ 16. 3700,\' 1.5" 18" 

25.6 1.0 30 60 3/16" i 3700# 1.5" 18" 

25.8 1.5 34 65 3/16" 3700# 1.5" lS" 

•· Preferred Model 

Higher head pumps Jvailablc. 

GunnCo 
PUMP & CONTROL , INC. 

Sidesloper '" Pumps 
Page i ]; 
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MATERlLALS Of CONSTRUCTEON 

Check Va lve Housing 
Check Va lve 
Diffuser Chamber 
i mpeller 

Suction Interconnector 
:inlet Screen 
Pump Sha~ 
Straps 
?riming I nducer 
Coupling 
Cr,eck Valve Seat 
Top Searing 
i rnpe !ie~ Seal Ring 
Intermedia~e Beari ngs 
Sha~ Washer 
Spiit Cone 

Spiit Cone Nut 

304 Stain less Steel 
304 Stainless Steel 
304 S:ain!ess Steel 
304 Stain iess Steei 
304 Stainless Stee! 
30 4 Stain less Steei 
431 Stain,ess Steei 
304 Stain less Steel 
304 Stain less Steel 
329/43 1 Stainless Steel 
Tefion/304 Sta in less Steel 
Tefion/ 304 Sta inless Steel 
Tefion/304 Stainless Steel 

Tef:on/304 Sta inless Stee! 
LCP (Vec:ra(P)) 

384 Stain iess Steel 
304 Stain1ess Steef 

Appendix 99 
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r

·--·· -
Carrier 

Inlet 
,_ Strainer 

I 

I 
I 
I 

I I ----- -----. 
I 
I 

Ll _ _ 

n -~-~~~j ft~!r -
I ' \ - --- 7 ~ \ I ( o \)_ 1 ~:.::;' i ( o i r-

1111

1111! 

\~ _ - L~~Lr1,~1 -[=> 

[----·-··]-· I/ Pump 

C,Jrrie: , - - - - ·--· __ 
·- -- --- : : . Pump Assembly ls : 

[

1 
Shipped j 

__ Pre-Assembled __ _ 

r faslenei_ p1 o•~id~d- fa1 ~ 1ec1 1 and cairier collm 7 
I ______ -- --- - ---·· -··-·- -·- -

GunnCo Sides/aper 
Model P2f<: Pump Assembly 1 

-~r~te_c!~~ by_~_.S. Patent M0 <3-_1.5.~.J 
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GunnCo .. ........ ... Sidesloper rM Pump 
Dimensional Data and Weights P2K Models 

II L" 

DISCH. > 

·ii, 

Pump Model "L"Max. Discharge Size Est. Weight I Pull Cable 
P2K-10 (ALL) 24" *1.25" 50 pounds max. I 1/8" 
P2K-25 (ALL) 24" 1.5'' 50 pounds m ax. 1/811 

P2K-40-1 12/3 I 24'' 2.0" 50 pound s max. 1/8" 
P2K-40-4/5 36" 2.0" 60 pound max. 1/8" 
P2K-40-6/7 42" 2.0" 60 pound m ax . 1/8" 

P2K-60-1 /2/3/4 36" 2.0" 60 pound max. 1/8" 
P2K-60-5 42" 2.0· 90 po und max. 3/16 

P2K-60-6 & 7 58" 2.0" 1 00 pound max. 3/16" 
P2K-60-8 & 9 63" 2.0· 100 pound m ax. 3/16 
P2K-75-1/2 36 " 2.0" 60 pound max . 3/16 
P2K-75-3 36" 2.0" 60 pound m ax . 3/16" 

P2K-75-4/5 42" 2.0" 90 pound m ax. 3/16 
P2K-75-8 60" 2.0" 100 pound max. 3/16 

P2K-85-·I 36" 3.0" ' 75 pound max. 3/16" 
P2K-85-2 46" 3.0" 100 pound max. I 3/16" 

P2K-85-3/4 55" 3.0" 130 pound max. 3/ 16" 
P2K-15C-1 i 36" 30" 90 pound max. 3/16" 
P2K-150-2 i 55' 3.0" i 110 oound max. 3,'16" 
P2K-150-3 60" 3.0" 140 pound max. 3/16" 
P2K-230-1 ! 55" ! 3.0" 100 pound max. 3/16" 
P2K-230-2 60" 3.0" 160 pound max. I 3/16" 
P2K-230-3 55" 3.0" 200 oound max. I 3/16" 
P2K-150-4 60 3.0 16G "'ounds Max 1',C' 

• Select 1.5" Discharge Hose. 

"L" Dimensions are maximum and may vary depending upon vo,tage and project requ irements. 
1 /8" Puli Cable has 1760# breaking strength rating. 
3/16" Pul l Cable has 3700# breaking strength rating. 
Opt ional 1/4" Pull Cabis with 6400# breaking strengt11 rating available . 
Data Subject Tc Change 

C( 
w 
Cf) 

0::: 

co 
~ 

0::: 
w 
(f) 

er: 
v 
N 

Section 2 Page 3 
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G C S Qd I ' ~ TM unn o 1 .. es ope1 

MODEL P21-<. MOTOR DATA 0.5 Hf:J, 3/460V/60 

I !ORSE POWER 
PIIASE 
VOLTS 
r- REQUENCY 
SERVICE FACTOR 
FULL LOAD AMPS 
/\MPS@ SF 

Ur.e to line Resistai1ce 

Loc!ted ro tor amps 

0.5 hp 
3 
460 volts 
60 Hz 
1 .60 
1.2 amps 
'L5 amps 

38.4 - 44 . i Ohms 

7,6 amps 

Apper 

11 
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_;_. _ 

~[tf:!J[lkatt~u1:~ 
The se motors are built for depen dable operat ion in 4" 
diameter or larger water wells. 

a Corros1on-resi5tant Stainless Steel Ex terior 
11 Stainless Steel Splined Shafe 

11 Hermetical ly-sealed Windings 
ll Anti-track Self-I1ealing Resin System 
Ill Filter Check Va lve 
• Water Lubrication 
• Kingsbury-type Thrust Bearing 
• Pressure -equalizing Diapliragm 
• Built-in Lightning Arrestors (All Single-phase; 

200 & 230 V Threc-Pnase) 
• Removable Water Bloc lead 
• Franklin-manufac tured Control Boxes Available 

fo , Single-Pha se Motors 

111 UL 778 Recognized (North American Voltages) 
• CSA Cert ified 
• ANSI/NSF 61 Certi fied 
111 Industry Standard NEMA Mounting Dimensions 

• No fiow inducer sleeve required in water up to 86"F (30 'C) for motors through 2 Hp. 

• Two-wire motors are split-pha se designs wi th integral sta rting components and do not require a control box. 
They feature Frani<lin's patented 2-wire BIAC starting switch which provides Reverse Impact ·1orque to aid 
startIr.g in adverse e1vironments and prevents extreme fasl cycling (e .g. water logged tank). 

u T:iree-wire motors th roug:i 1 Hp use Franklin's e;<clusive 3-wire QD (Quick Disconnect) Control Box with the 
patentee OD Relay. This relay provides the ultima te in operational li fe. 

1:i S1ng!e -phasc rnotor~ can be usecl will·: Pumptec product's to protect against ory-run and ot11er i,1sta llal ion 
concItIons that crw damage motors and/or pumps. Sec S1nglc-pl1ase Protection Dr.vices for details. 

o Use 1-ranklin's MonoDme c0ntro ller witl1 1 1/2 Hp three-wire single-phase motors to provide constant 
water pressure . 

c Three-pna se motors can be used with SubDrive controllers Lo provide con stant water pressure. 

I!:! PoHution Recovery motors are equipped for use in monitoring and recovery wells in which hydrocarbons and 
o:11er cl,e "Tiica ls may be present. 

11 Special Vitor"' rubocr pans <1nd other chemical resistant rnmerials as listed in Construction Materia ls chart. 

12 

Appendix 103 

3 

HNF-52451 
Rev 5 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

4-lnch Super Stainless Motor Specifications 

•t;• 1J1~; ;1:~11:~•'~·::· .. [/g~k~;;:1~
1!:X!~;ii.:h~l;l:-li1;1~~-,~~·~l,~ 

6C 2-WirP. 113 - 1 ~ o ?5 - 1 ' J~Ss 36" r 1 3o•c I cont•m,ous . 

,o 2.w,re 1/i · 1 j 0 ·n · . 1 287~ 96~r 130-(: c,inum.:ocs I 
, I 

·1 I 
I CCtJ ra:·1ng Shdft End 

O i ·J - 2 l · 2 3~50 at;·r I 30' C ·, c.ontinuous· : 3-Wire 1i3 - 3 

3-Wire i ' l - 1 ~ 25 - ;_ 2 297:, e5•: ! 3o•c ::ontinuou,· 

oO 

50 

60 1-?tiase-

i .'2 - > 

1•2 - 3 

1/j · 2 

1, 2 - 2-

1/7 - 2 

n 37 . 2 ;_ 

0 3·,t - 2 2 

C 37 - - 5 

0 J1 - 1 J 

·3 -lo motor~ reau,re 0.25 IUscc flow past mot(!( 

4-lnch Construction Materials 

3tc,·_or St:el 

I· ?.SIPnf''S 

Saal C:-11er 

~iu~gr.; 

~ca3 v~·1:-e hr Cd t:,h;!} 

JO, S5 

l\.(ei. 31 

N1tnl~ Ruobe, 

XLPE 

3450 

1450 

3450 

2C 15 

ao·F / Jo·r::- I Continuous· 

ef:i •; . 30'C' j Lontrnuuus· 

%'f / lO'C 

8G· f , JIJ C 

P.1: ' F ; 3tl C' 

i 

Conunuous 

rom:1r,uous 

C.oncmuous 

Con1 •nu1J:~s 

CantmLJ0~5 

304 5S o-,r , :rc,r. 

301 ~s 
, t- < ss 

Y1:o:,f" 

' I '✓ 1ton 7 
I 

I Vrton ; 

f LC3C r.ot: Jrnis.t1ea w1ih moto: 

I lcr..c rot Lirrn:;hr-c \•;nJ; Motor 
i ! LPt.d noi. :ur f! :stier/ with mot•' 

::1~n11caAy f{evers,b l<: 

C..CW F::,crng Sht1ft Er.C 

,. ,. 
,. / 

S:,er.:f,cat:ons :;ubJe~\. ~:.> ct1anQ{: wrct1out r ot ic-~-:! co-t;.)Cl J. r~n...:l,n :... '>-!c:r1:: :f curr (-mt r 1r tentil l ypes -ctre rec:iH"ed t:>r b1c ~pec1:icac1ons. 

V1tond'..,..1.s o rcgistcn' d tr,1dcm.1rk. o,-Ot1f>'Jrll Dv . .-1 ::.1astomer., 
h--I1ef·"' :, e rcfpSi.cY(XJ traacrn-JrJ. o.' E. i au ?ont f\drnours lind Compan)'. 
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~ 43 

INt CT rll.T(R 
iUND!:P cov:::R, 

; ~~AX ; -;- F~:t~PLtNE 

t3D ri i ( ; i .'iCO 
MAX : ,ri]. ,: ;' ~-: Ge 

r ~ffrl i~~ 
;e, ,...:LEAl' c:· ·

1

· ~ =:+ 
BOSS l-'EIGKi 

I .,. l 

i 

t~.....,, O _J ___ Y_-

/ 

Single-phase Motors - 2-wire 

===="'~"',"'"'1"'/J"',~~t1: 
f Jf~±J ._:~: 

1,13 0 25 

1ii O 17 

314 0 So 

1 0 75 

l ? ! 1 

10 64 

-.-, 73 

1510 

21 

24 

3"1 

7.3 

8.2 

14 1 

Single-phase Motors • 3-wire 

1/3 (125 

11< 0.37 

0 75 

I; 

:...2. 

87c 

9.51 

10.64 

1! 73 

i~ bU 

b10 

1,l,O( 

lY 

21 

24 

i8 

33 

41 

Three-phase Motors 

3/4 Q 55 10 5' 

0 75 1173 

1" 1 1 11 71 

: 5 ~3 .60 

u ·,& 04 35 

77 

e;, 

12 7 

15 C 

18 6 

95 

iO 9 

1C 9 

12 ~ 

1--: s, 

.C x 4.37S x 16 

4 Y l. :ns '( rn 
4 X 4 375 X "!9 

4 ,- 4 37 :; . ,.q 

~X 4 375x21 

4 Y. 4 375 X 16 

.ex4315>.H, 

~ )' ~ 175 K 19 

,; XI. 3:7.~ X 2i 

I < 4 17:i X , ·1 
6 }; C. t. 25 

4r437Sx16 

4 X ~ 375 X 19 

-' X 4 375 X 19 

, )I 4 2-75 )( 21 

Ch e x ~2 

All dimensions listc:j above ar~ r~r mode:s s·Jppried wah lead :onst;lt 
:actor y tw o:tier moo~!~: 

14 
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DRIL L (1) 3/4" & 
(1) 15/16" HOLE 

' 

i 

4 

USE 1/2" & 
314" NPT 
pipe to lap 

I rmr7 
UL_J 

Thread dril led 
ho1e to approx. 
1 /2'' to 3/t.. ·· 
deoth. 7 nis may 
oe accomplisned 
using 2 threaded 
pipe nipple-3-6" 

; long . (tmeaci into 

I clean hoie about 
, 213 of tnreadec 
f end of 0 1::ie) . 
I 
I 

HNF-52451 
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instal! cable I ! 
fitting into 

I threaded hoie. ii 
I 

I 
., 

•. 

i ? ul: cab ie ::.rough cabie I 
i fitting and tighten cao to J 

I ~empress grommet. DO 
!_N_0_~_1 ?VER:IGHE!\' I 1 

Ii 
Ii 
11 

n y 
), 

' 
!' 

i 
j Pcwer cabie fitting shown-
; Level sensor cab·.e has iong 
, spiral cap cable grip. 

' '. 
\ 

Cable Fitting lnstailation 
The GunnCc Sidesioper pumping system is provided with riser pipe cable exit 

i fittings to provide a neat and gas tight seais and allow cables to exit from the side 
I 

, wal l of the r:ser pipe . The fittings aliow the cables to be easiiy disconnected and 
removed if requ ired and prevents gas from the rise~ pipe from migrating throug h 

i 

1 conduit into the control pa:ie i where i: wi li corrode and damage electrica! 
! components. The f ittin gs are non-metaiiic anci wi l! not corrode and swell. Leve l 

A matching set of cable fit tings may be p'ovided fo, the ca:::iies to enter conduit 
j u:iction or control box This ieaves a short section ::if cab ie expcseci b~1t ensures 
the gas does not enter the contra' pane! Ar alternate versio n of this sea i1 n~ system is to 
install the cable fittings on the inside of ihe r1s,:?r ano tnreaded cond uit fittings or the outs1oe o f 
the riser-ca !i tc request de'.ails . 

1 GunnCo Sides/aper 0 urn::iing Syster:-is mbg ':/20/200'J ____________ __, 
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. . .... - -- ----- . ------, 

Attach small snap hook 
( eye bo It attached) at 
top of riser. Adjust this 
end to remove slack if 
required . 

. ------ --·-----~ 

Dri!l -1 /4 :-l 
hole in 
rise to 
install eye 

Attach stainless bolt to use 
as pull 

loop between cable "- cable 

and loop on pump I anchor 

1carner ~ I '·-- · ... ~~~ ~,0 ;+=-1~ 
t ( /) ~ 

~ [GunnCo Sides/operPump;n~Sysl~~ 

LP-~~~ Cab I~ -~~-t~chment rnbg ·t /2~-~~--
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Sideslopern.1 PUMPING SYSTEM CONTROL 
OPERA-rlON-SIMPLEX "GCCPii Series" Panel 

The contro ller should prov ide automatic operation. Under normal cond itions the pump 
should operate with the H-O-A switch In the A or automat ic position. 

Enclosure : 
Fiberglass enclosure NEMA 4X rated . 

Main Breaker 
The ma in breaker turns power off to the control ler Rated 15 amps. 

H-O-A Switch 
The H-O-,ll. switch should remain in the "A" setting for automatic operation The "H" 
setting or hand rs for testing only. 

Motor Starter: 
Magnei1c co il to energize to al low power to the pump. Coil vo ltage is 11 0v. 

Controller: 
Overcurrent and undercurrent. Once pump is running in ·auto mode the Controller 
monitors current and will turn the pump off if either an ove rload , undercu rrent (dry run ) 
or volcage fa ult occurs 

RUN Light - indicates pump is called to operate . 

Overload/Underload Light - Indicates a motor starter overload has occurred on 
comrolier. 

Motor Breaker-triple pole cIrcu It breaker-typically located on upper far right is provided 
fo r the snort circuit protection and allow service of the system. If a breai<e ~ trips check 
fo~ 2 sho rt circu it and reset. If the breaker trips ag ain there may be an electrical problem 
whi:;h should be checked by a qualified electrician . Motor breaker switches off primary 
voltage to tne motor star.er contactors and oump. 

17 
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TECHNICAL DAT A FOR 3 PH 460 V 0.5 HP CONTROLLER 

,UN DERLOAD DR LACK O f' FlUID 

!Ccm-oller snuts of the pump wi1hin one second of 

I 
runnine dry, ~nd aJtomatica;,y resta rts the pump at 

any time you dial on t11e t" me- irom one minute to 

· tweive hours. 

t rjp delay reset del uy 
I ;econd ad_iustable 
1 mi nut~ - : : hours 

I OVERLOAD 

i :; Controller shuts down the :>Jmp due to excessive 

ICJ'rent, it w ill resta rt it sixty seconos later. If t he 

,motor draws norm2! current Controeler will allow it to 

, run . !:, however, after two consecutive attempt~ one 

ln1cute aoar. the motor continues :o draw excessive 

•~ucrent, Controller :ocks out the ;,i;mp so as not to 

/bu rn out a mntor w inding anc tne overload light 

:cr,anges from on st€<ldy to bl; '<ing The st andard 

!overload trip ,s 120% oi norm .; .. Ac op:ion of 200% is 

!avaai ?.ble oy cut:ing a trace oc the, i~on l of Coyote anc 

[ :ar. oe cone i., the "iek 

l" 0 LTAG£ F.--\. l L'l 
IC"on:ro il e; wi 'I tr:p rm vol ta?c ,:·.:,c vo ltage varie~ 
lr.10rc ·.;1L!n 1oi:,1, :ro m th e.: opc:ra!ing vol;agc chosen. 

' 
jAn 0~1t ion o:" 15°.,o is avai lab1r-; oy c;.;::mf c.i t:-acc on the.: 
!•rom ofCon1roik1 ar.ci can be done ir. :nc fldd . 

l 
I tr ip dclny r cscr dda, 

2 :--econd.1; 60 ~econd.., 

l PHAS E LOSS OR REV ERSAL 

I tn p deiay r~ct delay 
] ~!.:cL,nt! 60 s~oncb '. I 

I RAN DOM START I 
l\i'Ji'~r ene-g;zin§: Cor\:rvller by :urni:--g o:, power at • 

lc:,cui~ orec:k.e; c - fJsed a1sconn~ct ther~ is a delay of 4 

!t o ?.0 secon~ s befo-€: Con:rol•er ".u :-r.s cri t nc p1Jmp. 

,Tni~ , .. ~~ d..:,rn sta ... : 1
' fea t ure •s acsig~~c to preven: 

,manv p~mo:; se~ved by a single power s.~urce from ati 

;res:2rt ing a~ Lhe same instant whe1 ::,ewer is res tored 

a' re · a ::,owe· ou:aet:. 

i 

! 

. HORS EPOWER RATIN G 

208 \l olt: :13 - 60 H? 

238 Volts 1/3 · 75 HP 

3S0 Vol,; :/3 - 125 HP 

4(i0 Vo,ts 1,'3 - c50 HP 

575Volt~ 1/3 - 2D0 HP 

ISOFT START 
I Fo, pt.r,rn; c:sing a soft start feature, o dela~ 
ion ~ta!1-u;, offi:'\een seconds before 
iCor.,rul ic ioob for vollagc. overload, 0 1 

lurnlt..:rioac 1c;. ~vaila{,it! hy cutting a trace on • 
i111e lront o:· c or.!roller and can be done u, I 
ltiw fielct. i 

!COLD STA RT 
11-0 .. sc '.:'°•=~~::1in~ ·1Lnnp s :hr.t are puiling from 
1c1 po:H. tnny.:g~ an .;mp~y M1cti on line, 2 cold 
lf.i.2!1 o:Jti n::-• n~· fvc rni:il; ~~, before Control k l" 
)1t)v~, fu:- ~11 u~1 de:-loac! ( :-L:n dry) co:idi tiun is 
levai1ahk n~ cu:t ing c :racr on !he f-ont 0 1

• 

tCon1rn '.! t1 2nc c2n n:: dnne i r~ :.ne flc lc.L 

O l'ERA Tl:"iG l<.A:\Gf, 
•:! r:'-.:; to 7{P C tempera:urc 

Ot;-l! t 0 951
~(; rlt,mi<li;y nor.ronden;-- ing 

I 
ii 
I 
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IAl.ARM 

'i I' you wish to ring a be ll, light a light , or act ivilte some 

~:her alarm, Controller normally open dry alarm 

l
~on tact closes on any· i au!t condi ti on. For pumps that 

are expected t o run dry but r.o ai~rm is wanted, ~n 

lo~tion is available t o disabie t he alarm function on I 

\underload (run dry) only by cutting o t race on t he front ! 

lo' Contro ller and canoe done in t he field . I 

Appendix 11 0 

19 

HNF-52451 
Rev 5 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

HNF-52451 
Rev 5 

FT 400-SERI ES 
Rate/Total Indicator 

--------·-----------

--~--

--

,;.ef,-_.,~ . i. ·. · 

'> 
•~, 

"' 
.---:>· --1.s1· ! 

The ''H-00-Series are m1crocontrolle,.oased ,nd,cator/trans
mrtters that display i low rate anc totai and orovide outnu: 
s:gnais. Tne c=T .c15 Is battery-powered a-:id provides a sca •
able pulse output. -:-ne FT420 is powered by ex,e'na l DC 
vo lrnge. anc has botr, puise anc 4-20 mA analog outputs . 

Bctn modeis can oe factor y-mountcc or, the meter r-M) 
or remotely wal l-mounted witr, tne brac~e ts prov;ded (-W). 
Tl1c ""T420 is illsn avnilabic as a panel mount (-PJ wItr. an 
or:,cn oack fo r easy installat,o '.I in the user 's own elec:rical 
encloaure. Most FT400's car, oe convertec from wa ll-to-me
ter o: !'1eter-to-wall moun: confIgvrations after ,nstaliation 
if needec. 

FEA1UR ES 

< Simple Setup 

c• Battery (FT415) or Loop Powered (Ff420) 

0 Remote or Flow Sensor Mounted Indicator 

0 Rugged Meta ll ic Housing 

0 Non-volatile Memory 

A.PP LI CATIONS 

• Water Treatment 

• Water Uti lity 

, Industrial Chemical Handling 

Housings for the -W and .M models are rugged cast alumi
nJm, gasketed for maximum environmental orotection. A 
membrane keypad ailows settings to be changed without re
moving the cover. (Password protection . a standard faat ure, 
can be used to prevent settings from being changed .) 

Tne addition of a dual-rela\ output b<.>ard allows for certa in 
applications requiring drv contact output. Exam'.)les inciude 
certain metering pumos and water trea tment controls. Dual 
relays provide exactly the same pu lse ou tput as the standard 
unit. anc cac~ can signal 01e exte rnal dev,cc . A non-reset
tabie totcll 1s also availao le. The FT420 can be ordered in a 
ciastic enciosure with a 115 Vac power supoly "o'. use with 
mc~han,ca! meters , or witn a ou ilt-in 1:!.5 Vac/::.2-24 Vdc 
aual powe, supply ior magmeters . 
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FT 400-SERIES 
Rate/Total Indicator 

FEATURES 

Cover Screws 
., . .,.,-,; . 

Electronics Module 

0 1sp1ay· I_ ' 

\ ____ .... 

~-.,.... _____ :...._~._::; 

Wal l-Mount Brackets ____ _ __,_ 

Lower Housing 

Strain Re lief 

SPECIFICATIONS 

Power 

Display Rate 

Total 

Output Pulse 

Analog 

Pulse Output Range 

Input 

Input Range 

FT415 

LithiUIT' •c·. 3 .6 Vdc, replaceable, 3-5 year 1,10 

o-dig,t au!orange, 1/2".character he.1gh1 

0 .1 second open collector pulse (scaled) 
Sensor pulse (unscale<i) · 
High alc1 rm or iow alarm 

None 

0.1 - 999999g_g unitsioulse 

"\ ,,, . .-_/ 
FT420 

i 
'?-, 

')I, .. 

/ 

I 6-oiert autorangt, 1/2" charact-!?r ~c,grr. 

8-dig1t, 5/16" cna·acter he~t'li 

0 1 ~t'COno c::i~n col lectOI' puisc (scaled) 
5enso" pulse funsca1cd, 
H.~t? aiarrn 01 10w a1arm 

~-20 rnA loon: 2'1 32 Vdc 

O.: • 9399999.9 un1tS/ DVlie 

Mtc~opnwer G,VR sensor (square wave) ~~n collector/ switc'l ~ 5 Vdc 

LO · 2.500 oulscs/ socond j 1 0- l 'J .000 oulse:s/s(>Corid 
- K--F~a-c-,o-,-R-a_n_g_e ______ -+-o-n:-, -_-99_9_;ig __ - _-9-gg-------------1I- - ~ : 99999_999 

Flow Alarm Output Range .o: - (199%9.99 o: 999999 ,9,l 

Temperature O' C - 70· C (32' - 153· I'] 

Envi ronrnentar Nt·'MA 4X 
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Sea Metrics 

DIMENSIONS 

T 

2.57" 
I 
! 

_j_ 

FT415/ FT420 
Sensor Mount 

POSSIBLE APPLICATIONS 

~IO\.\' S~mso: 

I· 

FT4l.S/ !'T420 
with Wall Mount Bra~kat s 

,el ~ ·-~l~®~-·· I 

j ' f I· ; Q.5 . 1: i t 3.93' 

;w 
I 
I w.,,2341678 9 • ,.! :~! 2 f6" 

;~ l wl !:.t Ci · --·-··· 
b-" !~ : ___ _,c_ 

: :..,__ 3.93'· - · 

;...-_4,52" -

!-- 2.76" ·---[ 

I: j!ICJ ! ( I 

: I I: 

' § @) ~ · \ ___ .) 

I 
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FT400-SERIES 
Rate/Tota~ indicator 

FT420 ~-~=~· ~-~-~--, 
Pa nel "-R 3o Ma,, Typ 
Mount 

1 
3.620 

l Panel Cu tou t , • 03/-.00 

~.70)(.18Clamp 
""-,Arca, TYJ> 

i,; ..!. .... ":.:V . 

~ --3.85 Tyµ------.· 

; ~i:, =·-.. :::-. 
:i 
:.·1· i 

i ') 
i 
; r;;1 rl<l __ ! 
\__ .___J • 

- , ·.36 
--1 - - .WMox. 

• i Panol l'IHcimes!. 

I ;--- 1.[>(J --1 

t~ i 
-i~ 
' !' ,, 
' ·. 

. -+ 

r D: 

i:::: 1e~tron·c 
M~:onn-;; Pump 

Flow Sensor lopu1 Seated f' utse Oulput 

. , :,,_ ·; Rarr101e Display 

Pulse Pass-Through 

23 
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General Information 

The IP80 Series are impeller-type insertion meters de
signed for use in pipe sizes 1/2" to 8". High-quality jewel 
bearings and nickel-bound tungsten carbide shaft are 
used for moximum life and extreme low friction . Bodies 
are machined from solid rod for maximum precision. low
flow performance is supenor. The rotation of the rotor is 
detected by a nan-drag Hall-effect sensor. Output is a 
pulse-type square wave , which can be sent iong d is
tances (uo to 2,000 feet) without a transmitter. This sig
nal can be connected directly to SeaMetrics controls, as 
weli as P:..C's. counters , and computer cards. 

IPSO Series Flow Sensor 
Instructions 

Specifications 

Sensor 
Hall Effect Sensor 

Materials 
Sensor Body 

Rotor 
Shaft 

Bearings 

12 voe current sink
ing pulse 

PVC, Polypro, Brass, 
or 316 SS 
Kynar 
Nicke!-bound 
tungsten carbide , 
ceramic optional 
Ruby jewel 

HNF-52451 
Rev 5 

SeaMetrics IP meters are ideal for chemica l proportioo
ing applications. If no display is required. a simple di
vide, such as the PD10 provides adjustable pump pac
ing. For rate and total disolay, as well as pump pacing, 
the FT 415/420 flow indicator can be mounted directly 
an the IPSO Series or remotely on a wali or panel. 

Maximum Pressure 
PVC 
Polypro 
Brass 

175 PSI (12 bar) at 75°' 
175 PSI (12 bar) at 75° • 
200 PSi (14 bar) 

316 ss 
Ma){imum Temperature 

PVC,Polypro 
Brass, SS / 

Accuracy , / 

Flow Range (GPM:.,?-

250 PSI (17 bar) 

130" F (55° C)' 
200° F (93° C) 
1-112% FS The :PS0 Senes require special fittings. since they are 

not depth-adjustable as are the IP 1001200 series meters. 
lnstal1at1on 1n the fitting ensures correct depth placement 
in the pioe. Fittings are available in °vc. brass. and 
sta inless steel. Sensors are available in brass, 316 sta in
less steel, PVC, and polypropylene . In plastic pipe 
3"-8'", use an IP82 sensor, which is 1.00" longer than the 
IP81 to accommodate tne larger fittings. 

1/2" 3/4" 1" 1-1/2" 2" 3" 4" 6" 8" 

Features 

Min 0.28 0.5 0.8 1.9 3.1 6.9 12 27 47 

Max 28 50 BO 190 314 691 1200 270• 4700 

Cable #22 AWG 3-con, 18' 
• (see Pressure vs Temperature chart ) 

High lesel (12 VDC) - ~! 
signal can be sent ~ , 
up to 2000+ feet 
withoJI transmitter 

Meter mount option 
tor electronics. Fothng automatically :==i./ .. -

i = I • FTl-151420 (Rate/Total) set$ probe at correc1 
deplh and orrenlat,on 

Each fitting 1ndrv1dually 
calibraled and rnarkec 

wnh K-factor 
(Pulses per Gallon) 

• A0!:>5 (L-20 mA) 
~ • PD10 (Divider) 

~ Jewel bearings for 
- -7 ....._____ superior low-flow 

pertormance. 

I 1
1 Threaded hwsings 

allow for field repair ------- A-~Jn "}'-~ L] 
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Installation 

These water meters are not recom-

& mer.de::: ior installation down stream of 
the boi,er ·eedwater pump where instal
la i1on ieult rnay expose the mete r to 
001/ar oressl,re and temoaraturc . Max i

m urn recommenaec temperature is 130°F (Plast,c). 
200°F (Meta l). 

Fit t in g /ns taliation. 1?80 Se<ies meters require soe
c1al f11tings. The meter fitting must fi rst oe instahed in the 
n:oeli1e. Strnigh: 01pe ol a'. 1ees• ten times tho d1amete: 
uostream of lne mete· aria ,1ve ci1 ame:ers downstrearr 
are strongly recornmenoec . lnadec:.rnte stra1gnt pipe 
csoe,;1aliy dowC1s!rea"1 c'. a·, elbow. ci1ange in oioe di
a!11 ete~. o-- oartia !!y-one:1eo varve . car: resuit ir s1gnif1-
car:·. inaccuracy. Tymca:1y 1nis in accuracy is in tn~ forrr. 
o' tne r.e1e: read ing n,gr.. Some 1°BC Series meter fit
tings are suo:Jiied witr1 upstream straig"1: p1µB . 

{- ... ___ 

•-· ------ -- --~·- ·----------
1------ 1 O --1 

Diameters 
- 5-j 

Diameters 

if' the large- sizes, the length :>rovided is less th an ten 
diameiers :.iostream and five d• wns:ream. !t is not ad
v·sab!e to conneo'. directl y t::i the er:d o f these fi ttings 
wi th a fiow-dis,u-binf cevice suer, as a va lve or elbow. lf 
possi tlie , strargh: pipe showd be acid ac to tnese fittings . 

Caution : Never rem o ve the u 
cl ip re taine r wh en th e pip2 ,s 
under pressure. A lways remove 
pressure from the p ipe befor e 
attempting to removte t he meter. 

Remova l under pressu re m ay result 1n damage 
o r serious inJury. 

A P'/C iit;1ng is vsl :ally ins:alleo oy solvent welcl:~g . The 
sL? m'.ess s:eei and b:-as~ l1:8ter fitt1 ;1gs have ferna 1e pipe 
~hreaCs. requir;n9 the ao:>top:-iaie ma1e t~readec fittings. 
Sacd,e fittings :.s-z.e : · 2nc 2oo ~e) ~eouire a hole to be 
cJ: 1r t11e pipe . -:- tie reco11msr.aed .1oie 5ize is 1 · 3:.,:•·. 

2 o! 4 

Meter Installation. After tne meter fitting is instal! ecl in 
the pipeline, the meter can oe ins,alle : in the fif.tn~ . Press 
:he meter· inio the fitting a.; far 2s it wilr go . Tnen retain 
tne meteI· in piace by 1nsert1n; :·1e G-pIn. This pin 
can Derr.stalled from ei lh~r s1d!: . It rs sometimes nece,c
sary to rotate the prom, ba;;K ancl iorin slightly to start 
tne oin 1n10 the slots on :ne orc:i~. Si1• E: tne oin in as far 
as 1: wil . go. 

; --·-, 
Okay, if rio air in pipe 

B::ST 

Okay, if no sediment 
in pi () e . 

Meter Connectior .. See tne "IPSO Series Connections· 
diagram for meter connecl!ons. Unless 'he meter is sup
piied ore-cor:nected :a 2 meter-;-ncunted FTq5;.:.20 flow 
ir.dicato· thre e ieads rr:us: be aon'1ectec . These three 
ieacs are cc lo; coded Tne reel w ,re Is 6-24 VDC posi
tive. tr.e • lack is negative , and the w,iite wire 1s the sig
nal leac. 

IPBC Series Conn ections 

~ Red ' • • 

f ~ wnitc~iso i 
\..___ B1ac, r-1 .. 

K-fa ctor. I' tnP. 'P80 Series meter is ordered w ith its 
fitting, the rneie ' is factory calibrated in the fi tting. AK
factor (mete: fa ctor) is indicated on the side o· the fi i
hng. Tnis rep·esents the actual nu:nber of pu :ses per 
gallon the mete: ;iroduced during tt:e factory 'lov, tes:. 
T!'l is num'oe' car, en1erec into ar, F= 415/420 O' =~521 J 
frow •ndica;c, ;::i maKc 1t reac o,ope:;y. If a purse c ivicer 
is ::>e:ng 1,; sec, tne K-factor ,s tne starting point ior cab,-
:a;ir-;i the c ,vioe' ,iumbe:. 25 
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Maintenance and Repair 

Rotor Replacement . Rotors are easily field-replaced. 
Shafi and rotor are a singie unit, and are not replaced 
separately. If replaceme'l t is due only to norma! sha ft 
wear, bearing rep!acP.ment is orobab ly not necessary 
If the rotor has been darna9ec by impact, the oeanngs 
should also be re ;ilace::L Rotor and oeanngs can be 
ordered as a kit. Part ll;o.25go -,. Follow these sreps: 

~. Unscrew tile t11readed oearing housings tc, exoose 
the shaft e nds . If bea~ings are being rep.acec, back 
t'lem completely out. 

2. Remove the rotor. Put the new rotor In its place . 

3 Thread in one bearing housing part wa y, then the 
other. Take care ic start the end of tne shaft i:1to the 
bearing hole before l ightening further. 

4. Screw in bearing housings until they bottom. Note : 
Do not use excess i•1e force. 

:: . Check fo r free spin. Biowing lightly on the rotor should 
result ;n ,t spinning rapidly and coasting to a smooth 
stop. 

' ,_,,t-··.~ 

~:-'i~(:, .. 

·_;t". 

Senso r Repiacemen!. II is very unusual ior a sensor 
!o reqL-1re reoia::emer.t In normal use The primary caws8 
oi se nso ' fa1iure is ovsrvottage (1nadvenent conn ect:on 
o' line vo ltagf:c . in~ examp1e) or i,1correc, po1arity on 
hookup The se;iso~ is rep1 aced by removing lhe the 
strain relief. then threading out the sensor retame· ol~g. 
Remove tne en:ire sensor ca;:,sule !:ly p~lhng on the cab,e. 
Tne new sensor caosule ::an tner oe ,nstallea. ltis Impc'-
1an: ro anent tne se~sor caosu,e properly. Kepla:e tne rE,

:2:ner p:ug . an~ tne;1 rep1a.:e anc ti~h~en t i e st:-air: reiie~. 

Troubleshooti ng Guide 

Prob1em 

l'>-0 ~ignal after instaliat,on 

i11accu1 me me1crin9 

Probable CausP. 

1nsuriicrent f1ow 

Bad conrIccI,ors to comrol 
ctcctro11cs 

incompaIil>le comrol 

Damaged or rriss1ng rotor 

Nc,1 enough straig/1t p,pc b~lwcen i 
meter and now disiUrb.ncc I 

Tc Chee• lo Repair 

See :V•tn. :-,p;i.1, lo• si7~ 

~n~::i< cunrl!!Ctlon!:! a· cw;:ro: 
Cne--~•·. ~o;.,r"·I -m! ' . ; bla:k (·i. 1 R~-co-,ne: ; 11 necessary 

w!"! ne ~!,l•~n3,, 

Jo2s con: '":,.: · :i prov;d~ 0-24VDC 
powc1. 2, .i:CC'~P~ :urrcn~ ~:nking Co1t:1el Si!a\.'.etrics 

Move rr01.e1 awav trom flo ··:: 
disturo1.nce or i,clc ca libr:.:,, 

2:?01-< 
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GunnCo Hose Fithnos 

A.l! Hose fi!k1gs supp lied or1 GunnCc Pump and Cur::ro l Systems arc co a 
mHwr1urr, stan~ard of 304 SS. 

27 
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!?'umps and Syste ms Warra nty Policy 
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'1 . All Side sloperr,. GunnCo packages sold as soecified and complete systems (pum p, panel, and level 
sensor) shall oe covered by a '12-month warrnrny Tne warranty perioc beg ins upon the date of shipment 
and covers all com ponents against iai1ure to iun:tio, d ue to workmanship. comoonent failure, or matenals 
comoatioility for the a;i:Jllcat ion as recom mendea anci soid and oaic fo r w ithin quoted terms. 

2. All Sidesloperr,. pumps or comoonents not so ld as a complete s~•siem are subJeC, to a warranty period 

of one yea~ fro :n shipment date or per the m anufa : rurers stanoarc warranty . whicnever expires first. 
3. Cl aims under the warranty can be made oy obtaining a reiurr. autno:-:zat1on n:.imbe~ from G unnCo during 

the warranty ;:,erio::i anc returning tne deiective companentis) . fre ight ;ire-oa,d to CiunnCo or tile proper 
serv!ce locatio n as directed by GunnCc :::>eta iis of tne orobiei:'. snou!c:! De 1nc1c1aeo with the returned item 
along with t ne return autnorizat1cn number. Tne oefeai1ve cc;npo:1ent must be rerurned with in 30 days of 
the authonzation da1e Tne oollon to repair, re place, or a::lJust tne orob1em compor,ent shall be tha t o: 
Gun:1Co . Cos:s assoc1aieo witr. tro:.;bies:-iootin~ , rem::ival or rep:acement of comoonents, rental equ ,oment. 
rush premium cnarges. anc fre1grit is no'. inc,uaea under warranty. 

'1 Warra nty ooes not cove: norma l wea:, damage ciue to accide:n o: physica1 damage (:iuring shipmen:, 
1nstallatior., sto rage) ams o' nature (i1ohtn1no\ (b iown fuses ano voliaoe monitors) misuse, abuse, 
1mmo:Jer swrace ,mproae•/ciefective '::!1ecirica service /lov1/h•ar. vo ltagefsu roes1, im proper instal:si,on , 
1m;:iraper se lection, or .mproper or unauthonz.ea serv:ce a: rnodiiicati ons. 

5. Gunn'.::c ac:::ep1s no resoonsibi i1ty for carnage. ioss . or expenses incurred tnrougn tr1e saie o~ :.ise o' its 
equipment. Under no con d1tior sh ail Gunn Co be heid iiaoie ior any spec:al. incidenta l , or conseque,1tial 
damage. 

Syst e m fi nstall aition Service W arranty ? oUic y 
1. Pump systems soid as an 1nstalied system proJect package are covered for & 12-montr, serv ice pe ·1od after 

installation by Gunn:o or our reoresen;a 1ve. The warranty does not cover physi :::a: dam age, aouse . 
misuse, freezing . improper operation. o, c arnage d ue to unautho,,zeo des,gn revisions or opera'.1ng 
parameters. Matena ls failu ies may be subject to the nrigina. manu:acwrer terms and cond itions o; 
warramy. 

2. The serv,ce warranty proced ure snali include confl rmat1or. oi na1ure o-f oroolem to Gunn'.:o and may requ ire 
locai electric ian or site oersonne: to confirm scope of pro oierr. 

3 . Repairs by others stwuld be aut,1or;zed by Gur nCo . No 1nvo1ces er oack c~ arges w ill be acceote::i w i'.houl 
pn::i r aopmvai or Sunr,Co. Charges snould be customary arid in::: iuoe a wnn en des:.:rip, ion of the problem 
and solution. Damaged components must be retu rned io Gunn:o for warrant\/ considera:ion 

4. When appiicable G:.mnCo requests site perso:inei rernaaE a aamaged cornponen: (such 2s o,ug 1:- oarts) or 
che:k s:atus hgn:s. 

5. Se,111ce v1s1,s ceterm 1ned :o be non-warranty 'eiatec:: are subJec: to noimal G nnC:i service cnarges, per 
diem rates , and travel time charges 

Se rvice !..a bor, Re pa irs a nd Components/Pa rts Waro-a rmty Polic y 
Serv1:e labor is w,waniec fm auai ity of prov1dec service. Re:12:~s by GunnCo o~ GL;n '1Co re:.iresentat,ve are 
w2rran:ed i:r SO days frorn original 1nstailat1on/se ;v1ce dates . Fail .. ne o;.ie to work by otners, 111 odif::ai1or.s non
aop .. cva f for prooer ~ena 1:-s tem;)ora:y reoa trs, ma1eria1s oy ot:,e:-s aouse. m!suse , a::::ts c,f naiure, an:, non~ 
reccr:1 menaec oarts o;- ccmpo1ents may not be covarec b\·' this warra:11y 

2) Pa:-ts anc com;>:>ner·. a,e subjec: t::i :Jr1g;nal rna!'1L.iaoturers wacra'.'?ty .:>eriads and h,nits and may be subtect to 
man:..1;acturer's fi;.a i fnspec~1on of a failed nems. 

3) GunnCo retans rig!i: lO reo1ace repa,- or refuno iao-::;r anc mate•;als under the warran,y where appl ica::>le. 
4) ~epa1c war~aro:y ior snop reoai~s :s 98 cays an• coes not ir,cluce fre, ight, removal, installation , nor-GunnCo 

orov:oec co""1 DCne1!s or as ~aied fo· above serv;ce warramy 

Please co~;ac: us 1n:ned:a:e;y shoJkJ you susoec, :1ere may be a oroo.e.~ or if you have any qJestions concerning the 
cperaricn 0 ° r.stal!a,io,, o:;; syster- or ccr.oonen: 3y ca'.'ltac,ing LS 1--:1r.ed1ately we can ass ist n aeterrn1ning the 
o•·oblerr, and cro111ce tne fasies: pcss1t:,le response. 
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Troubleshooting 

PROBLEM 

Pump does not 
produce flow or 
enough low 

i Pump will not start 

CAUSc 

Pump is rotating in the wrong 
d irection (three phase pump 
only). 

Pump is und er sized for 
application 

Pump is clogged. 

Valve closed or hose/pipe 
pinched or collapsed. 

Leaking or disconnected 
hose or pipe. 

Pump has excessive wear or 
' mter;-ial dogging or damage 

Not enough liquid in weli to 
start puma 

Ne Dower a'. motor 

Powe: on bJI pur.:p will not 
sta:'.-Contactor wiii no! pull in 

Defective cower cable/wiring 

rv1otor locked u::i 

Tripoed overload , Motor iockea u;:i 
breaker, or blown fuse 

Short Circui: 1;i cable or 
wiring 

Blown i ransformer fuses 

Low voltage or phase ioss 

!\Jew Fuses Blow 

Appendix 119 

CORRECTION 

Reverse two legs of wiring and 
re-try . 

ChecK pump size against 
actua ; system reou iremen ts. 

Check pump inlet screen or 
fo: debris (sludge) in sump. 

Inspect hose/piping and be 
sure all valves are opened . 

Service Pump-inspect 
d ischarge port & impeller . 

Switct1 pump contro lle r to "H" 
posjt1on 

Check incom,n~ Dower/phase 
mon,to, and ·uses . 

Checi{ co1tacror coil-test in "H" 
Con ta c1 electnc:an to check 

Test/msDect wi ri ng 

i:-:s;:,ec, ::,Jmp lriie; & Check Impeller 

In spe,::t c:1 01e/wiring -replace as 
requ ired. 

Test/repiace transfo rmer 

Tes, ;ncom.rg power (auto reset) 

Confirm co~rect size fuses 
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SidesloperTM PUMPING SYSTEM 

SAFETY 

The pumping system is designed to al low for an operator to check the syste~ 
with a minimum of electrical knowledge. However when working around the 
pump and controller the following minimum safety precautions should be applied. 

• When doing any service work within the interior of the con trol panel the 
main breaker shouid in the off position . 

• When v:sually inspecting interior control panel components do not touoh 
any component unless power is switched off. 

• Turn off power when replacing fuses . 
• When working in the wet well or handling pump power should be off. 
• A qualified electrician should install and connect the control panel. 
• Control panel must be panel properly grounded with ground rod and 

conductor to back-plate. 
• Pump ground wire should be connected to the ground lug provided . 
• Do not work on control panel in wet conditions . 
• All service work should be performed by qualified personnel. 
• Any rnod rfications to control panel should be approved by Gunn Co prior to 

completion . Non-authorized modificat ions could void warranty and resu lt in 
safety hazards. 

SERVICE OR QU:=STIONS 

For authorized service of pump, contro ller, or components or returns and 
replacement of defective components ca ll GunnCo @ 770-899-7114; Fax# 770-
889-2754 ; e-mail i" To,B::~mnco.corn. 

Appendix 120 

30 

HNF-52451 
Rev 5 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

Attachment D-4 

Seepex BN52-6LS 
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Additional information vendor information can be found in Hanford Site 

Integrated Document Management System (IDMS) 

Appendix 122 

HNF-52451 
Rev 5 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

seepex.com 

Operating and Assembly Instruction 
Progressive Cavity Pump 

Commission No. 
830709 

Job# 
2113301 

Tag : SS Tag Pump: 
STS-P-002 Sludge 
Mixing Pump 

Read instructions before 
beginning any work! 

Issue: 01 .12.2012 

Type 
BN 52-6LS 

A lways keep instructions 
handy on the worksite . 
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Operating and Maintenance 
Instructions 
Progressive Cavity Pump 

item document 

1.0.0 OM.GEN.01e 
2.0.0 OM.SAF.01e 
3.0.0 OM.TRA.01e 
4.0.0 OM.DES.01e 
5.0.0 OM .INS.01e 
6.0.0 OM .COM.01e 
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8.0.0 OM.REC.01e 
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General 
Safety 
Transport and Intermediate Storage 
Description of the seepex pump and Accessories 
Assembly and Installation 
Commissioning/De-commissioning 
Service and Maintenance 
Pin Joint Assembly 
Holding Band Re-assembly 
Breakdown, reasons , remedies 
Auxil iary seepex documentation 
Data sheet 
Characteristic Curves 
Sectional drawing 
Parts list 
Shaft Sealing 
Sectional drawing shaft sealing 
Wearing parts and gaskets 
Dimensional drawing 
Tools 
Accessories 
Manufacturer's documents from sub-supplier 

seepex Subsidiaries 
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1.0 
General 

1.1 
Application 

These operating instructions contain basic infor
mation on the installation, commissioning and 
maintenance of seepex machines. Compliance with 
the work steps described in the individual sections is 
essential. 

1.2 
Details of the seepex machines 

1.2.1 
Operating Instructions 

The Commission Number (comm. no) assigns the 
operating instructions to a particular seepex 
machine. The operating instructions are produced in 
relation to a specific job/commission and are valid 
only for the machine whose comm. no. is identical 
with that indicated on the cover sheet and 
possessing the associated data sheet, Point 9. 

1.2.2 
Manufacturer 

The machines were manufactured by seepex. 

1.2.3 
Range, Size, Version 

of the machines are stated in the appended data 
sheet, Point 9. 

1.2.4 
Machine Comm. No. and Year of Construction 

are stated on the type plate at the machine. 

1.2.5 
Release Date of the Operating Instructions 

is stated on the cover sheet of the operating 
instructions. 

1.2.6 
Modifications, Notes of Modification 

If modifications to the machines are 
carried out in agreement with seepex, a new set 
of operating instructions will be provided , or the 
existing operating instructions will be supplemented by 
an additional sheet together with a new cover sheet. 
The date of modification and modification index will be 
noted on the new cover sheet. 

Ausgabe 
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1.2.7 
EEC Machine Directive 

1.2.7.1 
Manufacturer's Declaration 
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General 

seepex Manufacturer's Declaration as required by the 
EEC Machine Directive 89/392/EEC, Appendix II B: 

The seepex machines delivered in accordance with 
our design are intended to be fitted in one machine or 
assembled together with other machines to form one 
mach ine/plant. The commissioning of the machine is 
forbidden until such a time as has been establ ished 
that the entire machine/plant satisfies the 
requirements of the EEC Directive for Machines as 
amended 91 /368/EEC and 93/44/EEC. 

Particular attention must be paid to the safety 
requirements specified in EN809 (s and Equipment 
for Fluids) as well as the information in these 
operating instructions. 

1.2.7.2 
Declaration of Conformity 

seepex machines possessing no safety accessories 
do not fulfill the requirements of the EEC Machine 
Directive 89/392/EEC as amended 91 /368/EEC and 
93/44/EEC. 

For th is reason , no Declaration of Conformity as 
required by the EEC Machine Directive 89/392/EEC, 
Appendix IIA can be issued before appropriate safety 
devices have been installed/mounted on the machine 
and/or plant with due regard to the information given 
in these operating instructions. 

The following harmonized standards are particularly 
applicable : 
EN 809, EN292T1 , EN292T2 
Applicable national standards and specifications must 
be taken into consideration . 

Following assessment of the conformity of the 
machine/plant with the EEC Machine Directive , 
customers may on their own initiative place on the 
full machine/plant the EEC symbol 'CE' as defined in 
Identification Directive 93/68/EEC. 

I CAUTION I 
This documentation must be kept available for at 
least 10 years. 

OM .GEN.01e Blatt 
sheet 1 (2) 
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1.2.8 
Copyright and Industrial Property Rights 

These operating instructions are copyrighted . The 
reproduction , in particular by photocopying , of these 
instructions is not permitted (§§ 54, 54 UrhG) and 
constitutes a criminal offence(§ 106 UrhG). 
Proceedings will be instituted if the copyright is 
vio lated. 

1.2.9 
Specifications Required for Inquiries and Orders 

The following information must be included when 
inquiring about replacement parts or placing orders: 
-comm. no. 
- I machine type 
This information is given on the type plate mounted 
the machine. 

1.2.10 
Technical Data Sheet 
see Point 9. 

1.2.11 
Performance Data, Load Index, Power 
Consumption 

are indicated in the associated data sheet, Point 9. 

1.2.12 
Sound Pressure Level 

The sound pressure level and/or noise characteris-tics 
of the seepex machines are ascertained in 
accordance with DIN 45635. The measuring 
guidel ines are largely identical with the international 
standards ISO 3740-1980 and ISO 3744-1981 . 

1.2.13 
Operating Range 

Employment of the machine is not permissible for 
purposes other than those stated in the data sheet, 
see Point 9. seepex cannot accept liability for damage 
arising through failure to comply with this operating 
range. 

1.3 
Supplementary Information 

1.3.1 
Accessories, Optional Extras 

Please refer to the data sheet, Point 9. 

Ausgabe 
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1.3.2 
Company Address, Service Addresses 

see Point 11 
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2.0 
Safety 

These operating instructions contain basic require
ments to be observed during the installation , opera
tion and maintenance of the machine. Therefore, the 
instructions must be read by the mechanical fitter and 
by the technical personnel/operator responsible for 
the machine prior to assembly and commissioning , 
and kept available at the operating site of the 
machine/plant at all times. 

Compliance is required not only with the general 
safety instructions given in this section but also with 
the detailed instructions, e.g. for private usage, given 
under the other main headings in these operating 
instructions. 

2.1 
Labeling of Advice in the Operating Instructions 

In these operating instructions safety advice whose 
non-observance cou ld lead to danger for life or limb is 
labeled with the following general hazard symbol : 

safety symbol acc. to ISO 3864 - B.3.1 

Warnings regarding electric power are labeled with : 

safety symbol acc. to ISO 3864 - B.3.6 

Safety instructions whose non-observance could 
jeopardize the machine and its functions are labeled 
by the word 

I CAUTION I 
Always comply with instructions mounted directly on 
the machine, e.g. 
- rotational direction arrow 
- fluid connection indicators 

and ensure that the information remains legible. 

Ausgabe 
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Personnel charged with operation , maintenance, 
inspection and assembly must be in possession 
of the appropriate qualifications for the tasks . 
The company operating the machine must define 
exact areas of responsibility, accountabilities and 
personnel supervision schemes. Personnel lacking 
the required skills and knowledge must receive 
training and instruction . If necessary, the opera-ting 
company may commission the manufacturer/ 
supplier to conduct these train ing courses. Further
more, the operating company must ensure that the 
personnel fully understand the contents of the 
operating instructions. 

2.3 
Dangers Resulting from Failure to Observe 
Safety Instructions 

Failure to comply with the safety instructions may 
lead to hazards to life and limb as well as dangers 
for the environment and the machine. Non-obser
vance of safety instructions can invalidate the right of 
claim to damages. 

The following are just some examples of possible 
dangers resulting from failure to comply with the 
safety instructions: 

- Failure of important machine/plant functions 

- Failure of prescribed methods of service and 
maintenance 

- Danger to life and limb due to electrical , 
mechanical and chemical influences 

- Danger to the environment due to the leakage 
of hazardous substances 

2.4 
Safety-conscious Working 

Always comply with the safety instructions listed in 
this document, the existing national accident 
prevention regulations and any company-internal 
work, operating and safety rules . 

OM .SAF.01e Blatt 
sheet 1 (2) 
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2.5 
Safety Instructions for the Operating 
Company/Machine Operator 

- Any potentially hazardous hot or cold machine 
parts must be provided with protection against 
accidental contact at the customer's premises. 

- Protective guards for moving parts (e .g. coupling) 
must never be removed while the machine is in 
operation . 

- Leakages (e.g. in the shaft seal) of hazardous 
conveying liquids (e.g. explosive, toxic, hot) must 
be drained in such a way that no danger arises for 
persons or for the environment. Always observe 
the relevant statutory requirements. 

- The risk of exposure to electrical power must be 
eliminated (for details , see the VOE regulations , for 
example, or those of the local power supply 
company). 

2.6 
Safety Instructions for Maintenance, Inspection 
and Assembly Work 

The operator must ensure that all maintenance, 
inspection and assembly tasks are carried out by 
authorized and qualified personnel who have studied 
the operating instructions closely and become 
sufficiently familiar with the machine. 

As a basic rule, the machine must be brought to 
a standstill before work is carried out. Always comply 
with the de-commissioning procedure described in 
this document. 

Any machiness or assemblies conveying media that 
are detrimental to health must be decontaminated . 

Immediately following completion of work, all safety 
and protective devices must be replaced 
in position and, where applicable, re-activated . 

Before re-starting the machine, observe the points 
listed under the heading "Initial Startup". 

Ausgabe 
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Unauthorized Modification and Manufacture of 
Replacement Parts 

Conversions or modifications of the machine are 
permissible only in consultation with the manu
facturers. Original manufacturer replacement parts 
and manufacturer-approved accessories enhance 
the operational safety of the machine. The usage of 
unauthorized parts may lead to the nullification of the 
manufacturer's liability for any resultant damages. 

2.8 
Impermissible Modes of Operation 

The operational safety of the machines supplied is 
warranted only for employment in accordance with 
the intended use as defined in Section 1 - General -
of these operating instructions. Never allow the 
threshold values specified in the data sheet to be 
exceeded. 

OM .SAF.01e Blatt 
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3.0 
Transport and Intermediate Storage 

3.1 
Safety Precautions 

Employ appropriate transport means, hoists and 
tools when transporting and storing the machine, 
always observing the safety instructions. 

3.2 
Transport 

Depending on its weight, the seepex machine must 
be transported manually or with appropriate trans
port means. Comply with the transport instructions 
on the packing. 

3.3 
Unpacking 

The design of the packing is such that the equip-men! 
can be removed manually or, if demanded by the 
weight, by means of appropriate hoists . 

Any screw fittings between the machine and the 
packing must be undone. Comply with the attached 
information notices and symbols . 

3.4 
Intermediate Storage/Preservation 

Unless otherwise indicated in the data sheet, seepex 
machines are provided with preservation only for the 
duration of transport. If a long period of intermediate 
storage is foreseen before the machine is 
commissioned , ii is necessary to pro-vide 
supplementary preservation. If necessary, 
the appropriate measures should be drawn up in 
consultation with seepex. 

Intermediate storage in extreme climatic conditions is 
permissible only for machine whose design is 
appropriate to the circumstances. If necessary, 
seepex must be consulted . 

I CAUTION I 
Pumps of the range MAP 
If the period from supply and subsequent storage until 
the commissioning is more than 4 weeks, the hoses 
should be dismantled , refer to Point 7. 

3.5 
Protection against Environmental Influences 

To afford protection against environmental 
influences, the intermediate storage location 
must be dry, enclosed and free from frost. 

Ausgabe 
issue C / 23 .01 .2006 Dokumenl 

document OM .TRA.01e 

Appendix 129 

Blatt 
sheet 1 (1) 

HNF-52451 
Rev 5 

Transport and 
Intermediate Storage 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

seepex.com 

4. 
Description of the seepex Progressive Cavity 
Pump and Accessories 

4.1 
General Description, Design and Mode of Operation 

Like all progressive cavity pumps, seepex pumps 
belong to the rotating positive-displacement pump 
family. The characteristic attribute of these pumps is 
the special formation and arrangement of the two 
conveying elements , namely the rotor and the stator. 

The difference in the number of threads possessed 
respectively by the rotor and stator produces a 
chamber that opens and closes alternately in line 
with the constant turning motion of the rotor, 
effecting the continuous transportation of the 
conveying product from the suction side to the 
pressure side. 

The geometrical formation of the two conveying 
elements combined with the constant contact that 
exists between them result in sealing lines that effect 
an airtight seal between the suction and pressure 
side in every position of the eccentric screw, even 
when the pump is stationary. The pump owes its 
high suction capacity to this 
sealing between the suction and pressure sides. 

4.2 
Mechanical Design 

Please consult the sectional drawing, Point 9, 
for the mechanical design of the pump. The data 
sheet, Point 9, gives information on the design of the 
pump housing, stator, rotor and rotating components. 

Refer to document OM. SEA. _, for information on 
the design of the shaft seal. 

The data sheet, specifies details of the design of the 
drive engine. Further details are 
given in the appended manufacturer's documents, 
Point 10. 

4.3 
Accessories 

Consult the data sheet for information. 

4.4 
Dimensions, Weight 

Consult the appended dimensional drawing, 

Ausgabe 
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Refer to the data sheet, Point 9, for the design of the 
seepex progressive cavity pump. Other design 
variants are possible , whereby seepex must first 
check whether a particular pump is su itable for the 
intended purpose. 

4.6 
Operating Site Specifications 

Operating site specifications are listed in the data 
sheet, Point 9. Details of the space required for 
installation, operation and maintenance are given in 
Point 5.2.1. 

OM .DES.01e Blatt 
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5.0 
Assembly / Installation 

5.1 
Mounting Tools/ Hoists 

No special tools are required for the assembly and 
installation of the pump. 

The customer must check the dimensions and weight 
of the seepex progressive cavity pump to ascertain 
whether the available hoisting apparatus 
is sufficient for the assembly and fitting of the pump. 

5.2 
Initial Assembly 

5.2.1 
Inspection Prior to Commencement of Assembly 

5.2.1.1 
Location 

The place of installation for the pump must con-form 
with the site stated in the data sheet in Point 9. Any 
change of location must be checked and approved by 
seepex. 

5.2.1 .2 
Space Requirements 

Customers are responsible for determining the 
space requirements ; the following factors must be 
taken into consideration : 

• dimensions and weight of the machine 
• required transport and hoisting equipment 
• possible piping layout with allowance for the space 

allowing disassembly of the rotor as defined in 
5.2.1.3 

• freedom of movement to: 
operate the drive/ 
speed regulation 
read speed and pressure indicators 
adjust a stator retensioning device, if fitted 
operate a buffer fluid supply unit, if fitted 

• space required for lubrication/ renewal of 
lubricants 

• disassembly of mechanical protective devices, e.g . 
V-belt or coupling protection 

• space required for handling the mounting tools, e.g . 
sufficient wall clearance 
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Installation 

5.2.1.3 
Space Allowing Disassembly of Stator P 

A specific space must be allowed for exchanging the 
stator. The required dimension "P" is indicated in the 
index of these operating instructions or in the 
appended dimensional drawin , Point 9. 

CAUTION 
Ensure also that the pipe work can be dismounted at 
this location too. 

5.2.2 
Installation of the Fully Assembled Pump 

• Installation in conformity with data sheet 
Installation of the pump is permissible only in 
accordance with the data sheet specifications and 
the associated basic drawing, see Point 9. Any 
change in the position must be checked and 
approved by seepex. 

• Tension-free mounting of pump 
This rule applies to pumps with and without drives, 
to versions with and without baseplate , for 
mounting on the foundation or other bearing 
elements. The entire area of all bearing surfaces of 
the machine must rest on the ground . Any 
unevenness must be corrected by appropriate 
supports . 

• Correct seating of drives 
All drives have been aligned ready for operation 
and mounted by seepex. However, displace-ments 
may occur during transport or installation. For this 
reason , check that the alignment and fastening of 
the drive and coupling are correct. 

• Protective devices 
On completion of the assembly 
and installation work, immediately 
mount all safety and protective 
devices in their proper locations 
and set them in operation. 

OM.INS.01e Blatt 
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5.2.3 
Protective and Controlling Equipment 

Information on equipment of this nature, where fi tted , 
is provided in the data sheet, Point 9. Consult the 
attached manufacturer's specifications, Point 10, for 
instructions on assembly and installation. 

5.2.4 
Electric Connection of Electric 
Motor and Frequency Converter 

The electric connections must be ~ 
establ ished in accordance with the l 
manufacturer's specifications, 1 
Point 10, as well as the safety speci
fications applying at the installation 
site . The mains voltage and 
frequency must match the ratings 
indicated on the type and rating 
plates . 

• Switch on electric motor ,,direct-on-l ine" 
I CAUTION I 

An increased starting torque is necessary due 
to the clamping between the rotor and stator 
conveying elements. This means the electric motors 
that drive the progressive cavity pumps must always 
be switched on directly. As a rule , star-delta startup 
is not possible unless special arrangements have 
been made with seepex. 

Three-phase cage motor 

Delta connection Star connection 

Terminal 
~+---+----+-~1 board 

L 1 L2 Ll 

,.\ 

L1 L2 

low . high . . 
voltage ind icated on rating plate 

• Speed regulation via frequency inverter 

Ll 

When progressive cavity pumps with frequency
controlled drives are started up problems may occur 
due to unsuitable or wrongly set frequency inverters. 
For th is reason we recommend the purchase of the 
complete drive, including frequency inverter, from 
seepex, so that the frequency inverter can be tuned 
on the seepex test field along with a trial run . 
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Ensure that customer-supplied frequency inverters 
comply with the starting torque and running power 
specified in the appended data sheet, Point 9. 

I CAUTION I 
Consult the appended document TI.FRU.01 , see 
Point 9, for further information on the electric 
connection and the setting of frequency inverter 
and variable-speed motor. 

5.2.5 
Piping 

5.2.5.1 
Suction and Pressure Flanges 

The position , nominal width and standard of the 
suction and pressure flange of the progressive cavity 
pump are specified in the dimension drawing, Point 9, 
and data sheet, Point 9. Always observe the rotational 
direction and flow direction defined in Point 6.2.5. 

5.2.5.2 
Piping Dimensio~n_i_n.,.g __ ~ 

I CAUTION 
The pipe diameters on the suction and pressure sides 
must be dimensioned in accordance with the 
customer's pressure-loss calculation in such a way 
that the pressures specified in the data sheet, Point 9, 
are not exceeded. The nomina l width of the suction 
pipe should at least match that of the pump suction 
flange. 

5.2.5.3 
Residue-free Pip;-i_n_..g'---~ 

I CAUTION 
Prior to starting up the pump, ensure that all pipelines 
are free from foreign bodies. Installation residues 
(such as weld spatter, screws, steel chips etc.) will 
lead to damage of the seepex pump for which 
guarantee claims will not be accepted. 

5.2.5.4 
Tension-free Mounting 

I CAUTION 
Pipel ines and other components requiring to be 
connected with the pump must be mounted without 
stresses. 

5.2.5.5 
Fluid Connections for Optional Extras 
Consult the data sheets , Point 9, for information 
regard ing the optional extras, if any, that are fitted . 
The technical description is given under Point 9. 
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6.0 
Commissioning/De-commissioning 

6.1 
Engineering Data 

Details regarding al l technical specifications and 
operating conditions are given in these operating 
instructions together with the data sheet, Point 9. 

To guarantee the correct assignment of documen
tation to pump, the commission number on the 
• cover sheet 
• and data sheet of these operating instructions 

must match the commission number stated on 
• the nameplate of the pump. 

6.1.1 
See Point 7.2.2 for Lubricant Chart 

6.2 
Preparation for Operation 

6.2.1 
Bearing 

6.2.1.1 
See Point 7.2.1.4 for pump bearing. 

6.2.1.2 
See manufacturer's documents, Point 10, for drive 
bearings . 

6.2.2 
Shaft Seal ing 

See document OM .SEA._,. 

6.2.3 
Filling Up of Suction Side to Avoid Dry Running 
at Startup 

I CAUTION I 
Before switching on the pump, fill the suction-sided 
pump casing with fluid so that the first rotations will 
lubricate the conveying elements immediately. A 
small quantity of fluid is sufficient for lubrication; the 
subsequent operation of the pump is self-priming , 
even if an air column up to the liquid level remains . 

6.2.4 
Electric/Hydraulic Connections 

The connections are listed in the 
appended manufacturer's documents, 
Point 10. 

The risk of exposure to electrical 
hazards must be ruled out. Always 
observe the safety regulations valid 
at the site of installation. 
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6.2.5 
Checking Direction of Rotation 

The rota tional direction of the pump 
determines the flow direction of the 
conveying medium . 

Flow direction Flow direction 

4•~ 
counter-clockwise clockwise 

Prior to commissioning the rotational direction of the 
pump must be checked for compliance with the data 
sheet specification and the rotational direction arrow 
on the type plate of the pump. 

6.3 
Control and Monitoring Equipment 

Where applicable , please refer to the associated 
documents, Point 10, for information on 
commissioning . 

6.3.1 
Performance Check 

Any optional extras must be subjected to a 
performance check in conformity with the 
specifications by seepex or other manufacturers, see 
manufacturer's documents. 

6.3.2 
Setting 

Unless already performed in the factory, setting must 
be carried out in accordance with the appended 
manufacturer's specifications , Point 10. Pay attention 
to the operating specifications in the data sheet. 
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6.4 
Equipment for Protection of Persons 

Machines must be fitted with mechanical 
protective devices complying with DIN EN 
809. 

• Moving or working parts must be 
protected against accidental contact. 

• However, safety considerations demand 
it be possible at all times 
to check without hindrance whether the 
shaft seal is fully functional. 
A protective guard is necessary in this 
area only if components are mounted on 
the rotating, smooth shaft. 

• If pumps are operated with an open 
suction flange/feed hopper, a suitable 
protective guard complying with DIN EN 
294 must be mounted. 

• Country-specific protective regu-lations 
must be observed at the site of 
installation . 
Prior to activation of the pump, check the 
proper function of all protective 
equipment. 

6.5 
Commissioning 

6.5.1 
Initial Startup/Re-startin 

CAUTION 
Every seepex progressive cavity pump is designed 
for the specific operating condit ions documented in 
the data sheet. Commissioning is permissible only if 
the operating conditions conform with those 
indicated in the data sheet. Although the potential 
usages of the seepex pump are not confined to the 
specified operating conditions, any change in the 
original conditions must be checked and approved 
by seepex. 

The right to make claims under the warranty 
agreement will be annulled if operating conditions 
are changed without prior approval by seepex. 

6.5.2 
Avoid Dry Runnin of Pum 

CAUTION 
The dry running of a pump increases the friction 
between rotor and stator, quickly causing an 
unacceptably high temperature to develop on the inner 
surface of the stator. This overheating leads 
to burning of the stator material and the total 
failure of the pump. 
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For this reason it is necessary to ensure that the 
suction-sided flow never dries up completely. 
If a continuous flow cannot be guaranteed for the 
plant, it is essential to fit the seepex dry running 
protection device TSE, available as an optional 
accessory. 

6.5.3 
Check Pressure at Suction and Pressure Flanges 

6.5.3.1 
Safeguard Pump Against Excessive 
Pressure at the Suction Flange 

The seepex pump is designed to 
operate with the pressure at the suction 
flange (suction head or inlet pressure) 
specified in the data sheet. Deviating 
pressure conditions may lead to the 
failure and/or destruction of the shaft 
seal or entire pump. 

For this reason the suction pressure 
specified in the data sheet must be 
guaranteed. Appropriate monitoring 
devices are oil-filled contact mano-
meters that deactivate the pump. 

6.5.3.2 
Safeguard Pump Against Excessive Pressure at 
the Pressure Flange 

The seepex pump operates according to 
the positive displacement principle. 
Operation of the pump against an 
excessive pressure caused by closed 
valves , by high pressure losses in the 
piping or by product sedimentation will 
lead to the destruction of the pump, 
drive, pipe work and/or downstream 
equipment. Every progressive cavity 
pump must therefore be protected 
against overpressure. Safety valves with 
bypass pipes or oil-filled contact 
manometers that disactivate the pump 
are appropriate protective devices. 

6.5.4 
Drive Engine 

Consult the attached manufacturer's 
operating instructions, Point 10, for 
information on commissioning the drive 
engine. 
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6.5.5 
Establish Clear Passa e Through Pipelines 

CAUTION 
To prevent damage to the pump the unhindered flow 
of liquid must be guaranteed between the points of 
entry to and exit from the pipeline . For this reason , 
open all relevant valves etc. prior to activation of the 
pump. 

6.6 
De-commissioning 

6.6.1 
De-activation 

The electric connections must be 

accidental re-activation . Observe the l 
switched off and protected against ~ 

safety regulations applying to the plants. 1 

6.6.2 
Stationary Pump 

The pump and all optional equipment must be 
provided with the following protection modes while at 
a standstill : 

- Frost protection 
- Protection against solid particle deposits 
- Protection against sedimentation of the medium 
- Corrosion protection for parts in contact with 

the medium 

We recommend that the pipel ine and pump be 
emptied for the duration of the plant standstill. 
Following evacuation , the pump should be preserved . 

6.6.3 
Evacuation of the Pump 

The pipeline must be evacuated on the 
suction and pressure side or shut-off 
directly behind the pump connections. 
Drain any residual liquid in the pump 
casing by opening/ removing the 
screwed sealing plugs (705) and (502) , & 
sealing rings (706) and (503). Casings '• 
without screwed plug must be 
evacuated by the connection branch 
(SAG and DRS). Refer to the data 
sheet and the sectional drawing of the 
associated operating instruction, Point 
9, for information on the pump design. 
Conveying medium residues always 
remain in the rotor/ stator chambers 
and may run out during transport or 
disassembly of the pump. If conveying 
aggressive or hazardous media , 
therefore, wear appropriate protective 
gear during all installation work. 
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Dismantle the pipe work by removing the flange bolts 
(SCH) and flange seals (DFL) or the threaded 
connections (G) . 

Disassemble the pump together with the baseplate 
(GPU ) or, as applicable , without the baseplate (GPU) 
following removal of the bolts (SCH) at the pump 
feet. 

Block-design pumps with direct flange-
mounted drive engine are liable to & 
become unstable during disassembly. f 
Stability can be restored by propping up • 
the drive engine. 

705 
706 

502 
503 

GPU 

SCH 
6.6.5 
Preservation/Storage 

The pump must be preserved prior to storage. 
Appropriate preservation measures must be agreed 
with seepex. Always state the pump commission 
number when making inquiries . 
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These operating instructions are valid for 
range BN 
size 05-24 to 300-6L 

7.0 
Service and Maintenance 

Contents 
7.1 General Instructions 
7.2 Service and Inspection 
7.3 Dismantling 
7.4 Re-assembly 

The sectional drawing and parts list relevant for 
Points 7.3 and 7.4 can be found in Point 9. 

7.1 
General Instructions 

A requirement for the reliable operation of any pump 
is service and maintenance in compliance with 
instructions . Maintenance personnel must therefore 
have access to these operating instruc-tions and 
adhere to them meticulously. seepex will accept no 
liability for damages arising through non-observance 
of these operating instructions. 

7.2 
Maintenance and Inspection 

7.2.1 
Lubrication 

7.2.1.1 
Rotor and Stator 

The rotor and stator are lubricated by the conveying 
medium. 

7.2.1.2 
Shaft Sealing 

Consult document OM.SEA. for information on 
lubricating the shaft sea l. 

7.2.1.3 
Pin Joint 

The pin joints are filled with special grease and 
lubricated for the expected duration of service . The 
seepex joint grease specified in the index of these 
operating instructions should be used exclusively for 
any required maintenance work. 

I CAUTION I 
Usage of other grease types will lead to premature 
joint failure and render invalid any right to claims 
under guarantee. 
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The bearing of the rotating pump parts is effected by 
the drive engine. Lubrication instructions are 
therefore included in the appended drive engine 
operating instructions, Point 10. 

7.2.2 
Lubricant Filling Levels 

Details are specified in the index. 

7.2.3 
Drives and Optional Extras 

For maintenance and inspection 
specifications , see the appended 
manufacturer's documents, Point 10. 

7.2.4 
Supervision during Operation 

7.2.4.1 
Shaft Sealing 

See document OM .SEA. 

7.2.4.2 
Optional Extras 

These must be monitored in accordance with the 
separate documents, Point 9/Point 10. 

7.2 .4 .3 
Drive Engines 

These must be monitored in accordance with the 
separate manufacturer's documents, Point 10. 

7.2.5 
Preventive Measures 

To avoid the expenses incurred by lengthy stop 
periods of the pump, seepex recommends the 
acquisition of a set of wearing parts and a set of 
gaskets. The contents are listed in the document 
OM.WPS.02. 
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7.3 
Dismantling the seepex Progressive Cavity Pump 

Tools are required for dismantling and re-assembly. 
These tools are listed in Point 9 of the document 
OM.SPT.01. 

The stator (601) and the rotating pump parts can be 
exchanged in site. The rotating pump parts can be 
dismantled as a complete rotating unit (RTE) (Point 
7.3.4) or as individual components (Point 7.3.5). 

Before commencing the dismantling 
of pump parts , safeguard the pump 
against tipping over or falling down 
by fastening it at the lantern (200) . 

7.3.1 
Pressure Flange (700) - Dismantling 

Prior to dismantling see Point 7.3.2 
Before dismantling the stator (601 ), provide it with a 
support (S) to prevent it from falling . 

700 603 607 604 601 

7.3.2 
Stator (601) - Dismantling 

• Maintenance tip: 
Disassembly of the stator can be made consider
ably easier by first moistening the inner surface 
of the stator with antiseize agent (soft or liquid 
soap). Before removing the pressure flange (700), 
pour the antiseize agent into the opening between 
rotor and stator on the pressure flange side . Several 
clockwise (see Point 6.2.5) revolutions 
of the rotor will then distribute the antiseize agent 
over the inner surface of the stator and reduce 
the friction between rotor and stator considerably. 
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While dismantling the stator (601) with tool 
(W2/see Point 9) prop up the rotor (600) with 
support (S) to prevent ii from fa lling. 

601 

7.3.3 
Suction Casing (500) - Dismantling 

Fit the rotor (600) with a protective cover (SH ) and 
underprop it with support (S) to prevent it from fall ing 
down. 

509 507 506 

600 500 501 

7.3.4 
Rotating Unit (RTE - Dismantling 

CAUTION 
Before dismantling the rotating unit it is essential 
to comply with the specifications in document 
OM .SEA._ (Shaft Seal Dismantling) . 

• Remove flushing connections at shaft seal 
housing (SEA) . 

• Raise/shift splash ring (310) and eject plug-in shaft 
pin (309) in horizontal di rection . 

o Remove rotating unit (RTE)/plug-in shaft (307), 
together with shaft seal (SEA) from output shaft of 
the drive (ANT). See Point 9 for tool (W10) used for 
pulling off. 

• See in document OM.SEA. , for removal of the 
shaft seal (SEA) from the plug-in shaft (307). 

SEA 307 310 ~ 309 

~~~ 
ANT 

OM.MAl.02e Blatt 
sheet 2 (4) 

Appendix 137 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

seepex.com 

7.3.5 
Rotating Pump Parts - Dismantling 

7.3.5.1 
Rotor (600), Coupling Rod (400) 

Detach the rotor (600) and coupling rod (400) from 
the plug-in shaft (307) by dismantling the joint (G) in 
accordance with Point 7.3.6. 

600 

7.3.5.2 
Plug-in Shaft (307) 

G G 

400 307 

The plug-in shaft (307) is removed in the same way 
as the rotating unit (RTE), see Point 7.3.4. 

# .,, 
307 310 

7.3.6 
Dismantling of Joint 

see document OM.PJT.02, Point 1. 

7.3.7 
Shaft Sealing 

See document OM.SEA._, for information on 
dismantling the shaft sealing. 

7.3.8 
Lantern (200)/Drive (ANT) - Dismantling 

210 

200 
1 
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7.4 
Re-assembly 

Before commencing the re-assembly, 
fasten the lantern (200) in such a way 
that it cannot tip over or fall down 
during the re-assembly of the drive and 
all pump components. 

7.4.1 
Lantern (200)/Drive (ANT) - Assembly 

Clean flange bearing surfaces {FLS), centering 
diameter and output pivot of the drive (ANT). 

210 212 213 

7.4.2 
Rotating Unit (RTE) - Re-assembly 

The rotating unit (RTE) has been assembled in 
accordance with the description in document 
OM.PJT.02. 

• Mount shaft seal (SEA) on plug-in shaft (307) in the 
way described in document OM.SEA_, see Point 9. 

• Moisten splash ring (310) and plug-in shaft (307) 
with joint grease (see index for type) and slide 
splash ring (310) onto plug-in shaft (307), 
observing the fitting position of the splash ri ng, (see 
writing on the splash ring). 

• Apply antiseize graphite petroleum to the output 
pivot of the drive (ANT) and slide on the rotating 
unit (RTE). Insert plug-in shaft pin (309) 
horizontally. 

• Splash ring position (310) 
The collar of the splash ring should be mounted at 
a distance of 0.5 mm from the lantern (200). 

7.4.3 
Rotating Pump Parts - Re-assembly 

OM.MAl.02e Blatt 
sheet 3 (4) 

Appendix 138 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

seepex.com 

Prepare main components : 
Prepare rotor (600), coupling rod (400) and 
plug-in shaft (307) as described in document 
OM.PJT.02, Point 2. to 2.3 
Joint (G) re-assembly as described in document 
OM.PJT.02, Point 3. 

600 400 307 

G G 
7.4.4 
Suction Casing (500), Casing Gasket (501) - Re
assembly 

Fit protective cover (SH) on rotor (600) and prop 
it up with support (S). 

509 507 506 

600 500 501 

7.4.5 
Stator (601) - Assembly/ Re-assembly 

Maintenance tip: 
Disassembly of the stator can be facilitated con
siderably by first moistening the inner surface of the 
stator with antiseize agent (soft or liquid soap). 
Before removing the pressure flanges (700) , pour the 
antiseize agent into the opening between rotor and 
stator on the pressure flange side . Several clockwise 
(see Point 6.2.5) revolutions of the rotor will then 
distribute the antiseize agent over the inner surface 
of the stator and reduce the friction between rotor 
and stator considerably. 

Lock drive (ANT) shaft against rotation . Using tool 
(W2/see Point 9), turn stator (601) clockwise and 
simultaneously push ii over rotor (600), propping 
up stator with support (S) at the same time. 

W2 

--
600 

601 
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Tighten tie bolts (602 and 603) in equally. 

700 603 
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1.0 
Dismantling of Joint 

1.1 
Holding Band (406, 407) and Universal Joint 
Sleeve (405) 

Cut through loop (SCL) of the holding bands (406 
and 407) with a metal saw. 

Wear protective goggles when 
squeezing out the two halves of 
the holding band loop (SCL). 

Remove holding bands (406,407). Pull universal joint 
sleeve (405) off joint. 

406 405 407 

1.2 
Retaining Sleeve (401) - Dismantling 

- For rotors and plug-in shafts made of hardened 
and unhardened materials , knock back 
retaining sleeve (401) with tool/chisel (WM). 

WM 

- For rotors made of synthetic material , 
release set screw (426). 

1.3 
Separation of Joint 

Eject coupling rod pin (402). Position coupling 
rod (400) at the correct angle (A) and, using tool 
(W5/see Point 9), drive both guide bushes (403) 
outwards.This releases the coupling rod (400), which 
can then be extracted. 
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To guarantee the proper function of the joints, ii 
is advisable to renew the coupling rod pins (402), 
guide bushes (403) and cou pl ing rod bushes (404) 
all at the same time. 

WS 

1.4 
Coupling Rod Bushes 404 - Dismantling 

CAUTION 
As a precaution against incorrect re-assembly of 
coupling rod bushes (404), we recommend the 
employment of coupling rods (400) whose coupling 
rod bushes (404) have been pressed in by seepex. 

The coupling rod bush (404) is pushed out of the 
coupling rod (400) with tools (W4 and W14/see 
Point 9). 

WI. 

W14 

2.0 
Prepare main components for Re-assembly 

2.1 
Rotor (600) - Preparation for Joint Assembly 

First remove any burr, flaws or similar defects from 
the rotor, then clean it. 
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2.2 
Coupling Rod (400) - Preparation for the Joint 
Assembly 

I CAUTION I 
As a precaution against the incorrect re-assembly of 
coupling rod bushes (404), we recommend the em
ployment of coupling rods (400) whose bushes (404) 
have been pressed in by seepex. 

Press in new coupling rod bushes (404 using tool 
(W4) and (W14/see Point 9) . 

• Position of coupling rod bush (404) 

I.QI. 

correct incorrect 
pressed in centrically pressed in eccentrically 

result : joint fracture 

Marking notches in (MK) in A-A axis 
permissible rotation 1,5° 

MK 

. cfil3. 
correct 

pressed into A-A axis 
incorrect 

pressed in rotated 
result: joint fracture 

2.3 
Plug-in Shaft (307) - Preparation for Joint 
Assembly 

Remove any burr, flaws or similar defects from the 
plug-in shaft (307), then clean it. 
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3.0 
Joint - Re-assem~b~ly ___ ~ 

I CAUTION 
To guarantee the proper function of the joints, it 
is advisable to renew the coupling rod pins (402), 
guide bushes (403) and coupling rod bushes (404) 
all at the same time. 

• Joint head on rotor (600) and plug-in shaft (307) 
- Press guide bushes (403) in by only 2/3 of their 

length using tool (W4/see Point 9) 
- Fill joint head with joint grease (098), see index for 

special grease 
- Slip on joint sleeve (401) 

600 

m~, 

• Coupling rod (400) 
Slide holding bands (406/407). 
Moisten inner surface of universal joint sleeve 
(405) with joint grease (see index for special 
grease) and slide it. 
Push coupling rod (400) into joint head. 
Push in coupling rod pin (402). 

407 406 405 400 402 

• Guide bush (403) 
Press in with tool (W5/see Point 9) 
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• Retaining sleeve (401) 

401 

• Securing of retaining sleeve 
For drive shafts, plug-in shafts and rotors made 
of unhardened materials such as St 70, AIS I 304, 
AISI 316, Hastelloy C, secure 2 x 180° offset 
indents, with tool/centre punch (WK) 

401 

For rotors made of hardened materials such as tool 
steel (AISI 0 6), 1.2842, secure 2 x 180° offset 
indents with tool/centre punch (WK) 

401 

WK 

' ~ 

- For rotors made of synthetic material , secure 
using set screw (426). During this process, 
point of set screw presses into the synthetic 
surface (X). Set screw (426) is medium strengh 
secured by screw locking device /adhesive. 

• Universal joint sleeve (405) 
Remove air from interior of joint with tool/screw 
driver (WS). 

405 
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Assembly 

Mount holding bands (406 and 407) using tool 
(W3/see Point 9) as described in document 
OM.HBD.01. 
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Holding Band (HBO) - Assembly 

Tools required for the re-assembly, see document 
OM.SPT.01 . 

• Prepare holding band 

Only prefabricated double-band holding bands 
should be used. The diameter (0 ) and in particular 
the breadth (b) of the holding band is matched to the 
universal joint sleeve. 

• Test holding band 

The bent holding band (HBO) must fit against the 
holding band loop (SCL), if necessary apply 
pressure with the tool/pliers (WZ). 

SC L WZ 

• Assembly of holding band 

Insert holding band in tool (W3/ see Point 9). Hold 
free end of holding band with control lever (EX), 
turn crank (KU) until the holding band is strained 
and fitting against the holding band loop (SCL). 
Carefully contract holding band until it fits inside the 
circular groove of the universal joint sleeve. 

'-. EX 
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• Correct holding band tension (HBO) 

HBO HBO HBO 

~~~ 
Correct 
Holding band 
(HBO) has 
slightly con
tracted outer 
form of 
univers-al joint 
sleeve and is 
stuck in 
position . 

Incorrect 
Holding band 
(HBO) is too 
slack and 
liable to slip . 

Incorrect 
Hold ing band 
(HBO) is too tight. 
Universal joint 
sleeve will be 
damaged/sheared 
off. 

• Folding back the holding band (HBO) 

Slowly swivel mounti ng tool upward by 60°, at the 
same time slackening the crank (KU) by 
approximately one half revolution . Swivel cutting 
lever (SH) forward until the pressure plate fits 
against the holding band loop (SCL). 
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• Shearing off holding band (HBO) made of material 
AISI 304 and AISI 316 

A blow with the palm of the hand against the 
cutting lever (SH) causes the end of the holding 
band behind the loop (SCL) to be folded back and 
sheared off. If the holding band on the sheared off 
side is slightly raised as a result, it must be 
straightened ca~re_f_u_llY~---~ 

I CAUTION I 
Never tap or hammer against the loop of the 
holding band (SCL), otherwise damage to the 
universal joint sleeve may occur. 

• Shearing off holding band (HBO) made of 
Hastelloy C 

The high strength of this material makes it 
impossible to shear off the hold ing band (HBO) 
with the cutting lever (SH). Once the end of the 
holding band is folded back, cut off the holding 
band (HBO) , file off projecting edges and remove 
burr. 

SCL HBO 

~ 
• Check after mounting of holding band 

The holding band must run all the way round the 
groove of the universal joint sleeve. 

The holding band (HBO) must be bent back and 
sheared off at the holding band loop (SCL) in such a 
way that the holding band (HBO) is unable to slip 
back through the holding band loop (SCL). If this has 
not been accomplished , then the holding band 
(HBO) must be replaced by a new one. 

SCL HBO 

Ausgabe 
issue B / 02.01 .2006 Dokument 

document OM.HBD.01e 

Appendix 144 

Blatt 
sheet 2 (2) 

HNF-52451 
Revs 

Holding Band 
Re-assembly 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sew er Lagoon 

seepex.com 

Breakdown 

0) 
C 
">-

-0 
Q) 
> Q) C > 0 Q) u 

i: -0 u Q) ro a. 
0 a. 
C 0 

>, .!!l 
ui E .::: -0 "' ro ;:;, Q) ro ii; > .c ~ ;: C "S ·u Q) ·;;; 

0 0) ro i: t: 0 0 n .~ 
a. u ro ·5 .9 ro ui -0 C ::, u ro 

Q) "' "' "' 0 0 N "' Q) 0) ~ 0 >, 
C C C "ijj E C Q) 

">- "' "' ~ 0 > .!!l 
"' C Q) Q) "' Q) u 
ro 0 > [I> 0 ro a. Q) 
.c u C -0 .c 0 .0 

a. 0 ::, 
a. a. a. 

~ 
a. u "' E E "' E E E Q) [I> ::, ::, ::, ::, ::, 

a. a. £ a. a. a. a. E 

1 2 3 4 5 6 7 8 

X X 

X 

X X X X X 

X X X X 

X X X 

X X X 
X X 

X X X X 

X X X X 

X X 

X X 

X X X 

X 

X X X X 

X X X X 

X X X X 

X X X 

X X X X 

X X X X 

X X X 

X X 

X X X 

X X X 

X 

>, 

1ii 
Q) 

:i 
0 

I!! 
ro 
Q) 
;: 
0 ro 
ui 
Q) 

£ 

9 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Ausgabe 
issue B / 02.01 .2006 

"' ~ 
ro 
~ 
0) 

.!: ro 
Q) 

"' "" ro 
.c 
"' 
10 

X 

X 

X 

X 

X 

HNF-52451 
Rev 5 

Breakdown, 
Reasons, 

Remedies 

seepex progressive cavi ty pumps will operate trou ble-free if they are 
used in accordance with our data sheet (see item 9 ) and our 
operating and maintenance instructions: 

Reasons / Remedies 
Adhesion between rotor and stator excessive (as delivered). Lubricate 

a (soft soap, genuine soap) between stator and rotor. 
Then turn the oumo bv means of the tool W2 . 

b 
Check rotational direction of the pump per data sheet and nameplate. In 
case of wrona direction, chanae wirina of motor. 

C Suction pipe or shaft sealing leak. Eliminate the leakage. 

Suction head too high (item 6.5.3.1 ). Check suction head with vacuum 
d gauge. Increase the suction pipe diameter and fit larger fil ters . Open the 

suction valve fully. 

e 
Viscosity of the liquid too high. 
Check and accommodate oer data sheet. 

f Wrong pump speed. Correct pump speed per data sheet. 

q Avoid inclusions of air in the conveying liquid. 

Pressure head too high (point 6.5.3.2). Check pressure head with 
h manometer. Reduce the pressure head by increasing the pressure pipe 

diameter or by shorteninq the oressure pipe. 

i Pump runs partially or completely dry (point 6.5.2). Check flow in the 
suction chamber. Install dry runnina protection TSE. 
Check coupling, possibly pump shaft is misaligned to drive. Check 

j whether coupling gear is worn . Realign coupling. The coupling gear has 
perhaps to be rep laced. 

k 
Speed too low. Increase the speed when high suction performances are 
reauired and when the liauid is verv thin. 

I 
Speed too high. Reduce the speed when pumping products with high 
viscosities - danaer of cavitation. 

m Check the axial play in the coupling rod linkage. Check that the bush 
has been installed correctly see document OM.PJT. 

n 
Check for foreign substances in the pump. Dismantle the pump, remove 
foreign substances and replace worn parts. 

0 Stator or rotor worn. Dismantle the pump and replace defective parts. 

p Joint parts worn . Replace worn parts and fill with special pin joint grease 

q Suction pipework partially or completely blocked. Clean suction 
pipework. 
Temperature of the pumping liquid too high. Excessive expansion of the 

r stator. Check temperature and install rotor with diameter smaller than 
soecified. 

s Gland packing too strongly tightened or worn . Ease or tighten stuffing 
box. Replace defective oackina rinas. 

t 
Solid contents and/or size of solids too large. Reduce pump speed and 
install oerhaos a screen with suitable meshes. Increase fluid share. 

u 
When the pump is non operational the solids settle out and become 
hard . Clear and flush the pump immediatelY. 

V 
The liquid becomes hard when temperature fa lls below a certain limit. 
Heat the pump. 

w Stator swollen and unsuitable for the pumped liquid. Select a suitable 
stator material. Use perhaps rotor with diameter smaller than specified . 

X 
The bearing in the drive casing of the pump or in the drive engine is 
defective. Replace bearina. 

y Mechanical seal defective. Check seal faces and 0-rings. If necessary 
reolace correspondina defective carts. 
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Data Sheet 
seepex 
date 
customer 
seepex job no. 
project 
1 of 

conveying product 
denomination 
rate of solids 
size of solids 
specific gravity 
composition 
remarks 
performance data 
conveying capacity 
pump speed 
press in press. branch 
press in suet. branch 
differential pressure 
required drive power 
remarks 
technical pump data 
range 
size 
pressure stage 

component 
lantern 
suction casing 
inlet dimension 
pressure branch 
pressure connection 
joint 
joint grease 
joint seal 
coupling rod 
rotor 
stator 
seal casing 
seal 
plug-in shaft 
special designs 

830709 Page 1 

seepex 
Inc. 
511 Speedway Drive 
Enon, OH 45323 
Phone (937) 864-7150 
Fax (937) 864-7157 
sales@seepex.net 
www.seepex.com 

1/12/2012 commission no. 830709 

Tencarva - Greensboro, NC / Ram Piping - Kennewick, NC 
2 113301 offer/item 5344/0558 item 1 
PO#: 201169DS 

seepex progressive cavity pump 
type BN 52-6LS / A1-A7-A7-F0-GA-X 

X= 02R, 0804, 12F, 163, 17SCT 

Sludge 
no advice 
no advice 
ass.1.0 
no advice 

viscosity 
pH-value 
temperature 

Sludge Mixing Pump STS-P-002 
nom. 

ass. flooded 

min 
90 
162 
50 

max 
100 
179 
50 

ass. < 500cPs 
ass. 5-9 
ass. 32-113F 

USGPM 
rpm 
psi 

50 psi operating torque 171 
7.03 Hp starting torque 259 
Data according to performance curve 

S/494/SC 

lb. ft. 
lb. ft. 

BN 
52 
6LS 

kind of install. 
direction of rot. 
pos. of branch 

horizontal 
clockwise 
1 

material 
grey cast iron GG25 
grey cast iron GG25 

grey cast iron GG25 

standard 
30321 
NBR 
1.4571 /316 Tl SS 
1.4571 /316 Tl SS 
NBR 
1.4408/316ss 

1.4571 /316 Tl SS 

design/option 
standard 
standard 
5" ANSI B16.5 150 lb. 
standard 
5" ANSI B16.5 150 lb. 
standard 
standard 
standard 
hydraulically balanced 
SCT Design , Ductile coated 
SCT Design 
Single Acting Mechanical Seal 
Burgmann MG1-G60-070-Q1Q1-VGG 
drilled $ 40 x 75 mm 

HNF-52451 
Rev 5 

Engineering: Joey Cherry/DC/JP Page 1 of 2 
Rev: 0 
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Data Sheet 
general operating data 
kind of operation 
site of installation 
remarks 

drive 
type 
make 
model 
mounting position 
flange dia 
output shaft 
remarks 

electric motor 
manufacturer 
model 
nominal power 
starting 
special 

baseplate 
standard 
drawing no. 
special/accessories 

painting 
execution 
color 
remarks 

packing 
packing type 
marking 

documentation 
dimensional drawing no. 
sectional drawing no. 
shaft sealing sect. view 
remarks 

830709 

operation - 8 h/day 
indoor - dry atmosphere 

Geared motor 
Nord 
SK32ALF/132M4 
M1 (85) 
250 mm 
716/0170-00284 
AL Bearings 

Nord 
132M4 
10 Hp 
Direct on Freq Inverter 

Page 2 

ratio 

output speed 
motor speed 
frequency 

voltage 
frequency 
protection 
thermal class 

8-ST-LS US design material 
801-200/0520-A-10083 surface 

standard 
RAL 5013 (blue) 

Crate 
2113301 

115504 
062-062 1 

operating manual 

262-0GB/0170-0-084 3 

additional accessories / special designs / remarks 

SS Tag Pump: STS-P-002 Sludge Mixing Pump 

Mark Shipment: RAM-L691-001 

Engineering: Joey Cherry/DC/JP 

Appendix 148 

i= 8.36 

seepex 
Inc. 
511 Speedway Drive 
Enon, OH 45323 
Phone (937) 864 -7150 
Fax (937) 864-7157 
sales@seepex.net 
www.seepex.com 

nom./ min- max 
211 / 162 - 179 

1760 I 1361 - 1502 
60 I 46 - 51 

rpm 
rpm 
Hz 

steel 
painted 

3x230/460 
60 Hz 
IP55 
F 

1 copy English 

VAC 

HNF-52451 
Rev 5 

Page 2 of 2 
Rev: 0 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

HNF-52451 
Rev 5 

seepex.com 
all th i ngs flow 
Characteristic Curves 
Size 52-6LS 
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Dismantling / Reassembly 

9.1 Dismantling/ Reassembly - pump with Smart Stator Technology (SST) 

Range : BN 

Size : 5-6LS to 130-6LS 

9.1.1 Pump - Dismantling 

~ 
• WARNING 

Tilting or falling pump. 
Death or serious injury can result . 

@ at:~ • Attach the base plate (GPU) to secure the 
pump. 

GPU 

9.1.1.1 Prepare the pump for dismantling 

Dangerous voltage. 
Death or serious injury can occur. 

• Note safety regulations . 

• Disconnect pump from all sources of energy. 

• Secure electrical connections against restarting . 

• Allow pipelines to cool down . 

• Note decommissioning (chapter 6._). 

II No dimension for stator replacement required in case of stator dismantling/reassembly. 

9.1 .1.2 Stator (601) - dismantling 

Pump with dry-running protection device 

- The holding device for the dry-running protection device can district dismantling the 
adjusting segments . 

- If this is the case, remove the holding device and self-tapping screws. 

• Dismantle adjusting segments (635). 

Pump with dry-running protection device 

- Mount self-tapping screws and the holding device. 
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• Remove upper half of the stator (601 .o). 

• Dismantle adjusting segments (635). 

- Secure adjusting segments (635) to 
prevent them from falling down. 

• Remove lower half of the stator (601.u) 
smoothly. 

- Conveying product can escape. 

9.1.1.3 Pressure branch (700) - dismantling 

• Prop up the rotor (600) with support (S). 

• Dismantle the pressure branch (700). 

Segment receiver (671) - dismantling• pressure branch 

Standard 

• Dismantle the segment retainer (671) on 
the suction casing (500). 

• Remove the O-ring (731) from the centring 
recess on the pressure branch (700). 
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Variant for sizes 17-6LS, 35-6LS 

• Dismantle the segment retainer (671) on 
the pressure branch (700). 

• Remove O-ring (731 ). 

9.1.1.4 Suction casing (500) - dismantling 

HNF-52451 
Rev 5 

9 
Dismantling I Reassembly 

700 720 721 671 

lJ-
731 671 

~,, 
• Provide rotor (600) with protective cover 

(SH). 

• Prop up the rotor (600) with support (S) . 

• Observe the document on dismantling the 
shaft seal (chapter 9._) in the case of shaft 
seals with cartridge units. ~ • Remove the suction casing (500). 

Segment retainer (671 ) - dismantling - suction casing 

Standard 

• Dismantle the segment retainer (671) on 
the suction casing (500) . 

• Remove the O-ring (561) from the centring 
recess on the suction casing (ZA, 500). 
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Variant for sizes 17-6LS, 35-6LS 

• Dismantle the segment retainer (671) on 
the suction casing (500). 

• Remove 0-rings (561). 

9.1.1.5 Rotating unit (RTE) - dismantling 

With flush connection 

Tool (W10/ dismantling of the plug-in shaft) 

• Remove the fl ushing connection (SSO) on 
the casing of the shaft seal (SEA) . 

• Lift/slide splash ring (310) and turn out 
plug-in shaft pin (309). 

• Pull the rotating unit (RTE) with shaft seal 
(SEA) off from the output shaft of the drive 
(ANT) . 

• Dismantle shaft seal (SEA). 

- Note dismantling the shaft seal 

(chapter 9._). 

Without flush connection 

Tool (W10/ dismantl ing of the plug-in shaft) 

• Lift/slide splash ring (310) and turn out 
plug-in shaft pin (309). 

• Pull the rotating un it (RTE) with shaft seal 
(SEA) off from the output shaft of the drive 
(ANT). 

• Dismantle shaft seal (SEA). 

- Note dismantling the shaft seal 

(chapter 9._). 
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9 
Dismantling / Reassembly 

9.1 .1.6 Rotor (600) , coupling rod (400), plug-in shaft (307) - dismantling 

• Dismantl ing joint (G) 

- Note rotating unit - individual parts 
(chapter 9._). 

9.1.1.7 Lantern (200)/drive (ANT) - dismantling 

• Disconnect the drive (ANT) from the lan
tern (200) . 

• Remove the lantern (200) from the base 
plate (GPU). 

9.1.2 Pump - reassembly 

,A WARNING 

Tilting or falling pump. 
Death or serious injury can result. 

• Attach lantern (200) to secure the pump. 

A CAUTION 

Risk of fingers being crushed. 
Slight injury may result . 

• Do not grasp between connections. 

9.1.2.1 Base plate (GPU), lantern (200), drive (ANT) - reassembly 

• Assemble the lantern (200) on the base 
plate (GPU ). 

• Clean the flange bearing surfaces (FLS), 
bolt circle (ZD) and output shaft of the 
drive (ANT). 

8002 200 210 
8003 "'1 

GPU 8004 J 
l 

200 

ZD 212 213 

--FLS 

9.1 .2.2 Rotor (600) , coupling rod (400), plug-in shaft (307) - reassembly 

• Joint (G) reassembly 
- Note rotating unit - individual parts 

(chapter 9._). 
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9.1.2.3 Rotating unit (RTE) - reassembly 

• Assemble shaft seal casing (SEA). 

- Note reassembly shaft seal 

(chapter 9._). 

• Moisten splash ring (310)/plug-in shaft 
(307) with pin joint grease . 

• Slide splash ring (310) onto plug-in shaft 
(307). 

- Observe fitting position of splash ring 
(see writing on splash ring) . 

• Apply antiseize graphite petroleum to the 
output pivot of drive (ANT). Sl ide on rota!• 
ing un it (RTE). 

• Slide in plug-in shaft pin (309). 

• Install the splash ring collar at a distance of 
0.5 mm from the lantern (200) . 

With flush connection 

• Mount the flush connection . 

HNF-52451 
Rev 5 

9 
Dismantling / Reassembly 

RTE 

J 
-·-·-·---·-

200 ANT 

9.1.2.4 Segment retainer (671), suction casing (500) - pre-assembly 

- ----------------- -------------~-

NOTICE 

Avoid destruction of the O-ring/O-rings (561)! 
Damage to property can occur. 

• Remove contaminants such as paint and corrosion from all sealing surfaces/centring re• 
cesses (ZA). 

• Moisten O-ring/O-rings (561) with soft soap. 

Standard 

• Insert the O-ring (561 ) into the centring re• 
cess on the suction casing (ZA, 500). 

• Assemble the stud bolts (620 , 636) into the 
segment rectainer (671 ). 

- Secure the stud bolts with Loctite 243 
medium-strength. 

- Note the cure time of the glue. 
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Variant for sizes 17-6LS, 35-6LS 

• Slide the O-rings (561) onto the segment 
retainer (671 ). 

• Assemble the stud bolts (620,636) into the 
segment retainer (671 ). 

- Secure the stud bolts with Loctite 243 
medium-strength. 

- Note the cure time of the glue. 

• Assemble the segment retainer (671) on 
the suction casing (500) and align it using 
a spirit level. 

9.1.2.5 Suction casing (500) - reassembly 

• Provide rotor (600) with protective cover 
(SH) . 

• Prop up rotor (600) with support (S) . 

• Slide on casing gasket (501) . 

• Mount pre-assembled suction casing 
(500) and adjust (using spirit level) . 

67 1 

HNF-52451 
Rev 5 

9 
Dismantling I Reassembly 

622 623 500 

509 507 506 

~~ 
600 500 501 

9.1.2.6 Segment retainer (671 ), pressure branch (700) - pre-assembly 

- -- --- - --~ ~---- - -

NOTICE 

Avoid destruction of the O-ring/O-rings (731 )! 
Damage to property can occur. 

• Remove contaminants such as paint and corrosion from al l sealing surfaces/centring re
cesses (ZA). 

• Moisten O-ring/O-rings (73 1) with soft soap . 

Standard 

• Insert O-ring (731) into the centring recess 
of the pressure branch (ZA, 700). 

• Assemble the stud bolts (718, 636) into the 
segment retainer (671 ). 

- Secure the stud bolts with Loctite 243 
medium-strength. 

- Note the cure time of the glue. 
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• Slide the O-rings (731) onto the segment 
retainer (671 ). 

• Assemble the stud bolts (718 , 636) into the 
segment retainer (671 ). 

- Secure the stud bolts with Loctite 243 
medium-strength . 

- Note the cure time of the glue. 

• Assemble the segment retainer (671) on 
the pressure branch (700) and align it us
ing a spirit level (W). 

9.1.2. 7 Pressure branch (700) - reassembly 

• Prop up the rotor with support (S). 

• Align the pressure branch (700)/lantern 
(200) axially and radially on the base plate 
(GPU). 

- Use at least 2 adjusting segments 
(635) opposite each other for the 
al ignment. 

• Assemble the pressure branch (700)/lan-
tern (200) on the base plate (GPU). 

9.1.2.8 Stator (601 ) - reassembly 

8006 
8007 
8008 

) 

• Rotor fits in the pressure branch and suction casing . 

HNF-52451 
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9 
Dismantling / Reassembly 

671 

ZA 

635 

-I.. ~ 

D - Use a suitable lifting device (only for sizes 70-6L and 130-6L). 

• For easier assembly, moisten sealing surfaces, geometry of the stator halves and rotor 
with soft soap. 

- Do not moisten the outer surfaces of the stator with soft soap. 

NOTICE 

Danger of rotor falling down! 
Damage to property can occur. 
On ly for sizes 70-6LS to 130-6LS. 

• Use tool (W29). 

Tool (W29/mounting device) 
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• Mount the tool (W29) to the stud bolts 
(632) of the segment retainer (671 ). 

• Place the lashing strap (SG) around the 
rotor. 

• Raise the rotor (600) using the lashing 
strap (SG) until it touches the segment re
tainer (671 ). 

• Attach the lower half of the stator (601 .u). 

• Press the stator half (601 .u) onto the ta
pered surfaces of the segment retainer 
(671) and align it. 

• Secure the lower half of the stator (601 .u). 

- Fix the lower adjusting segments 
(635) to the segment retainer (671 ). 

• Tighten the screws until the adjusting seg
ments (635) interlock with the guide of the 
segment retainer (671) (detail x). 

Tool (W29/mounting device) 

• Remove the lashing strap (SG). 

• Remove the tool (W29). 

• Attach the upper half of the stator (601 .o). 

• Align the long side of the upper half of the 
stator (601.o) to the lower half of the stator 
(601 .u). 

HNF-52451 
Rev 5 

9 
Dismantling / Reassembly 

W29 SG 671 

(~ \~ f 
• ! 601 .u 

601.u{::e·~ 

~ 
I • ~' 

J I ~•I 
635 

601.o 

-
601.o 

601. u 
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Pump with dry-running protection device 

HNF-52451 
Rev 5 

9 
Dismantling / Reassembly 

- The holding device for the dry-runn ing protection device can district dismantling the 
adjusting segments. 

- If this is the case , remove the holding device and self-tapping screws. 

• Secure upper half of the stator (601.o). 

- Fix the upper adjusting segments 
(635) on the segment reta iner (671 ). 

Pump with dry-running protection device 

- Mount self-tapping screws and the holding device . 

9.1.2.9 Smart Stator setting 

Basic setting 

635 

----------- - ----- ------------ ---~~ 

NOTICE 

Stator is leaky! 
Damage to property can occur. 

• A gap between the stator halves is not allowed. 

• Observe the segment order. 

- (A-A, B-B, C-C, D-D). 

Variant 1 

• Tighten screws of the adjusting segments 
(635) evenly in 90° steps up to the scaling 
mark (G = basic setting ). 

• Observe the order. 

- (1-1 ', 2-2 ', 3-3', 4-4'). 

Variant 2 

1 Tool (W30/feeler gauge) 

• Use tool (W30) for setting the gap (basic 
setting ) at the setting nuts (639). 

• Tighten the screws of the adjusting seg
ments (635) until there is resistance from 
the tool (W30). 

• Observe the order. 

(1-1 ', 2-2', 3-3 ', 4-4 '). 
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Fine adjustments 

Fine adjustment of the pump parameters: 

HNF-52451 
Rev 5 

9 
Dismantling / Reassembly 

Fine adjustments for the pump parameters can be made by evenly adjusting the nuts at the 
adjusting segments. 

- +45° = increases clamping . 

-45° = reduces clamping . 

9.1.3 Pump - dismantling - retrofit 

9.1.3.1 Prepare the pump for dismantling 

~ 

Dangerous voltage. 
Death or serious injury can occur. 

• Note safety regulations. 

• Disconnect pump from all sources of energy. 

• Secure electrical connections against restarting. 

• Empty pipelines. 

• Allow pipelines to cool down. 

• Remove pipeline connections (suction 
side/pressure side) . 

• Note decommissioning (chapter 6._) . 

• WARNING 

Tilting or falling pump. 
Death or serious injury can result. 

• Attach lantern (200) to secure the pump. 

9.1.3.2 Trestle (607) - dismantling 

II Dismantling the trestle only applies to size 130-6L. 

• Remove trestle (607). 

• Remove the support (8202). 

- Note chapter (9 .1.3. 7) support - dis
mantling . 
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9.1.3.3 Pressure branch (700) - dismantling 

• Prop up stator (601) with support (S). 

9.1.3.4 Stator (601) - dismantling 

Tool (W2/chain pipe wrench) 

• Add lubricant (liquid soap) to the opening 
on pressure branch side between the rotor 
(600) and the stator (601 ). 

• Turn the stator (601) in the "right" rotating 
direction. 

• Dispense lubricant (GM) on the stator in
ternal surface in order to reduce friction 
between the rotor and stator. 

• Prop up the rotor (600) with support (S). 

9.1 .3.5 Suction casing (500) - dismantling 

• Provide rotor (600) with protective cover 
(SH). 

• Prop up the rotor (600) with support (S). 

• Observe the document on dismantling the 
shaft seal (chapter 9._) in the case of shaft 
seals with cartridge un its. 

• Remove the suction casing (500). 

9.1.3.6 Rotor (600) - dismantling 

• Dismantling joint (G) 

- Note rotating unit - individual parts 
(chapter 9._) . 
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Dismantling / Reassembly 
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9.1 .3.7 Support (8202) - dismantling 

D Dismantling the support only applies to size 130-6L. 

• To remove the support (8202) from the 
base plate, use the following tools: 

- Angle grinder, hammer and chisel. 

9.1 .4 Pump - reassembly- retrofit 

9.1.4.1 Rotor (600), coupling rod (400), plug-in shaft (307) - reassembly 

• Joint (G) reassembly 

- Note rotating unit - individual parts 

(chapter 9._). 

9.1.4.2 Segment retainer (671 ), suction casing (500) - pre-assembly 

HNF-52451 
Rev 5 

9 
Dismantling I Reassembly 

8202 

600 
_J_ 

G 

-- - - - - - - -

NOTICE 

Avoid destruction of the O-ring/O-rings (561 )! 
Damage to property can occur. 

• Remove contaminants such as paint and corrosion from all sealing surfaces/centring re
cesses (ZA). 

• Moisten O-ring/O-rings (561) with soft soap. 

Standard 

• Insert the O-ring (561) into the centring re
cess on the suction casing (ZA, 500). 

• Assemble the stud bolts (620, 636) into the 
segment rectainer (671 ). 

- Secure the stud bolts with Loctite 243 
medium-strength. 

- Note the cure time of the glue. 
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Variant for sizes 17-GLS, 35-GLS 

• Slide the O-rings (561) onto the segment 
retainer (671 ). 

• Assemble the stud bolts (620, 636) into the 
segment retainer (671 ). 

- Secure the stud bolts with Loctite 243 
medium-strength . 

- Note the cure time of the glue. 

• Assemble the segment retainer (671) on 
the suction casing (500) and al ign it using 
a spirit level. 

9.1.4.3 Suction casing (500) - reassembly 

• Provide rotor (600) with protective cover 
(SH). 

• Prop up rotor (600) with support (S). 

• Slide on casing gasket (501 ). 

• Mount pre-assembled suction casing 
(500) and adjust (using spirit level). 

HNF-52451 
Rev 5 

9 
Dismantling / Reassembly 

671 636 620 561 

671 622 623 500 

9.1.4.4 Segment retainer (671 ), pressure branch (700) - pre-assembly 

----------- - ---- - ---------------

NOTICE 

Avoid destruction of the O-ring/O-rings (731 )! 
Damage to property can occur. 

• Remove contaminants such as paint and corrosion from all sealing surfaces/centring re
cesses (ZA). 

• Moisten O-ring/O-rings (731 ) with soft soap. 

Standard 

• Insert O-ring (731) into the centring recess 
of the pressure branch (ZA,700). 

• Assemble the stud bolts (718 , 636) into the 
segment retainer (671 ). 

- Secure the stud bolts with Loctite 243 
medium-strength. 

- Note the cure time of the glue. 
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Variant for sizes 17-6LS, 35-6LS 

• Slide the O-rings (731) onto the segment 
retainer (671 ). 

• Assemble the stud bolts (718, 636) into the 
segment retainer (671 ). 

- Secure the stud bolts with Loctite 243 
medium-strength. 

- Note the cure time of the glue. 

• Assemble the segment retainer (671) on 
the pressure branch (700) and align it us
ing a spirit level (W). 

9.1 .4.5 Pressure branch (700) • reassembly 

• Prop up the rotor with support (S) . 

• Align the pressure branch (700)/lantern 
(200) axially and radia lly on the base plate 
(GPU). 

- Use at least 2 adjusting segments 
(635) opposite each other for the 
alignment. 

• Assemble the pressure branch (700)/lan
tern (200) on the base plate (GPU). 

9.1.4.6 Stator (601) - reassembly 

• Rotor fits in the pressure branch and suction casing. 

HNF-52451 
Rev 5 

9 
Dismantling / Reassembly 

731 718 636 671 

\ ~ 
11- · 

w 

635 
I 
r n 

41] 

I 
I 

GPU 

ZA 

-I. -

II - Use a suitable lifting device (only for sizes 70-6L and 130-6L). 

• For easier assembly, moisten sealing surfaces, geometry of the stator halves and rotor 
with soft soap. 

- Do not moisten the outer surfaces of the stator with soft soap. 

NOTICE 

Danger of rotor falling down! 
Damage to property can occur. 
Only for sizes 70-6LS to 130-6LS. 

• Use tool (W29). 

Tool (W29/mounting device) 

Ausgabe 
issue 

E / 29.06.09 Dokument 
document OM.SST.01e 

Appendix 164 

Blatt 
sheet 

15 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

seepex.com 

• Mount the tool (W29) to the stud bolts 
(632) of the segment retainer (671 ). 

• Place the lashing strap (SG) around the 
rotor. 

• Raise the rotor (600) using the lashing 
strap (SG) until it touches the segment re
tainer (671 ). 

• Attach the lower half of the stator (601 .u). 

• Press the stator half (601 .u) onto the ta
pered surfaces of the segment retainer 
(671) and align it. 

• Secure the lower half of the stator (601 .u). 

- Fix the lower adjusting segments 
(635) to the segment retainer (671 ). 

• Tighten the screws until the adjusting seg-
ments (635) interlock with the guide of the 
segment retainer (671) (detail x) . 

- =r= Tool (W29/mounting device) 

• Remove the lashing strap (SG) . 

• Remove the tool (W29). 

• Attach the upper half of the stator (601 .o). 

• Align the long side of the upper half of the 
stator (601 .o) to the lower half of the stator 
(601 .u). 

HNF-52451 
Rev 5 

9 
Dismantling / Reassembly 

~-r 
~ i 1 601.u 

601.u ~-"'-0 

671 671 

J I 4_.] 
635 

601 .o 

-
601.o 

601.u 
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Pump with dry-running protection device 

HNF-52451 
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9 
Dismantling / Reassembly 

- The holding device for the dry-running protection device can district dismantling the 
adjusting segments. 

If this is the case, remove the holding device and self-tapping screws. 

• Secure upper half of the stator (601 .o). 

Fix the upper adjusting segments 
(635) on the segment retainer (671 ). 

Pump with dry-running protection device 

- Mount self-tapping screws and the holding device. 

9.1.4. 7 Smart Stator setting 

Basic setting 

635 637 639 

\✓ 

-- - - -- - -- - - - -------------

NOTICE 

Stator is leaky! 
Damage to property can occur. 

• A gap between the stator halves is not al lowed . 

• Observe the segment order. 

- (A-A, 8-8 , C-C, D-D). 

Variant 1 

• Tighten screws of the adjusting segments 
(635) evenly in 90° steps up to the scaling 
mark (G = basic setting). 

• Observe the order. 

- (1-1 ', 2-2', 3-3 ', 4-4 '). 
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Variant 2 

1 Tool (W30/feeler gauge) 

• Use tool (W30) for setting the gap (basic 
setting) at the setting nuts (639). 

• Tighten the screws of the adjusting seg
ments (635) until there is resistance from 
the tool (W30). 

• Observe the order. 

(1-1 ', 2-2' , 3-3 ', 4-4'). 

Fine adjustments 

Fine adjustment of the pump parameters: 

HNF-52451 
Rev5 

9 
Dismantling / Reassembly 

639 
3-3' 

1-1' 

Fine adjustments fo r the pump parameters can be made by evenly adjusting the nuts at the 
adjusting segments. 

- +45° = increases clamping . 
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1.0 
General 

• Please take the appertaining drawing from 
respective pump data sheet. 

• The mechanical seal is suitable for the operating 
conditions indicated in the pump data sheet. 
Modifications are only admissible after the customer 
has consulted with seepex . Additionally, attention 
must be paid to the manufacturer's operating 
manual. 

2.0 
Safety 

Any mode of operation impairing the operating safety 
of the mechanical seal has to be avoided. 

The operator is advised to consider the possible 
effects on the environment which could be caused by 
a defective mechanical seal and what additional 
measures must be taken to protect the environment 
and the public. 

The pump must be mounted and operated in such 
a way that operation with a defective mechanical seal 
will not result in injury or harm to the public and that 
any leakage can be safely and properly dealt with . 

Mechanical seals are often used to seal hazardous 
material (chemicals , drugs, etc.). It is essential that 
rules pertaining to the handling of hazardous 
materials are adhered to. 

Modifications effected by the customer himself and 
changes influencing the safety of the mechanical seal 
are not allowed . 

3.0 
Emissions 

A mechanical seal is a dynamic seal and leakage is 
unavoidable. 

I ATTENTION I 
Components that may contact leakage must be 
resistant to corrosion or be protected accordingly. 

Mechanical seal leakage must be drained in a safe 
and proper manner. 

Ausgabe 
issue B / 04.01 .2006 Ookument 

document 

4.0 

HNF-52451 
Rev5 

Single-Acting 
Mechanical Seal 

Flushing or circulation of single-acting 
mechanical seals 

Single-acting mechanical seals contacting the con
veying liquid require no additional flushing or a 
circulation pipe because sufficient flushing and heat 
exchange occurs around the seal due to the 
conveying liquid . 

However, in particular cases, a direct flushing pipe 
can be installed into the flushing connection on the 
mechanical seal housing. 

5.0 
Commissioning 

Regardless of the pump's operating status, the con
veying medium to be sealed must always be in liquid 
form at the mechanical seal. This particularly applies 
to the pump's commissioning and its placing out of 
service. 

6.0 
Maintenance 

When operating the pump according to the instruc
tions, no maintenance is required . 
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7.0 
Disassembly / Reassembly 

7.1 
Disassembly 

- Remove flushing connections at shaft seal housing 
(SEA). 

- Lift/ displace splash ring (310) and eject plug-in 
shaft pin (309) horizontally. 

- Withdraw rotating unit (RTE) together with shaft seal 
parallel from output shaft of drive and avoid 
chocking . 

- Clean plug-in shaft (307) and remove burrs etc., 
which may damage sealing elements . Moisten plug
in shaft (307) with slip additive (diluted fluid soap). 

- Loosen axial safety device of mechanical seal (330 
or 372) and withdraw mechanical seal (330) from 
plug-in shaft (307). 

- Remove mechanical seal housing (333) from lantern 
(200). 

- Press counter-ring of mechanical seal with a-ring out 
of mechanical seal housing (333). 

7.2 
Reassembly 

I ATTENTION 

HNF-52451 
Rev 5 

Single-Acting 
Mechanical Seal 

Mechanical seals are precision parts of high quality. 
Therefore, the installation must be effected with care. 
Gentle handling and extreme neatness are essential. 

- Clean mechanical seal housing (333) 
- Evenly press counter-ring with a-ring into mecha-

nical seal housing (333). To facilitate assembly, the 
a-ring should be moistened with a lubricant (diluted 
fluid soap). 

I ATTENTION I 
- Oil or grease must not be used to facilitate 

assembly. 
- Install mechanical seal housing (333) to lantern 

(200) and onsure correct position of flushing 
connections . 

- Remove plug-in shaft (307), burrs and roughness 
and clean the unit. 

- Check / adjust set dimension of mechanical seal on 
plug-in shaft (307). Moisten plug-in shaft (307) and 
elastomer parts of mechanical seal with lubricant 
(diluted fluid soap). 

- Slip mechanical seal onto plug-in shaft (307) as far 
as set ring . 

- Lubricate drive shaft (ANT) with antiseize graphite 
petroleum. 

- Moisten splash ring (310) and plug-in shaft (307) 
with pin joint grease, (for type, please see index) 
and slip splash ring (310) onto output shaft of drive. 
Note installating position of splash ring and refer to 
description on splash ring . 

- Move rotating unit (RTE) through mechanical seal 
housing (333) and splash ring (310) and slip splash 
ring (310) onto output shaft of drive (ANT). Push in 
plug-in shaft pin (309) in horizontal position. 

- Position of splash ring: 
Collar of splash ring shall be fitted in a distance of 
about 0.5 mm to lantern (200). 

~s~ 
307 333 

RTE 
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Allgemeine normierte Werkzeuge / Standardized tools 
Werkzeug Nr. 

W1 W2 W5 W6 W9 tool No. 
zur Montage van: Packung Stator Gelenk Lager allgemein 

tool for mounting packing stator joint bearing general 
of: 

Benennung: Packungszieher Ketten-Rohrzange Ourchschlag Bolzen Montierhebel 
+ Ersatzkette 

W11 

Mutter fur Teflon-
manschette 
nut for teflon 
universal joint 
sleeve 
Bandschlussel 

denomination: packing lever chain pipe wrench drift pin mounting lever strap wrench 
+reolacement chain 

Baugrol!e 

~ ~ = 
V L 

size 
., 

0005-24 , 0015-24 
003-12/-24 
006-12/-24 PKZ XX 000 Siehe W 13 
012-12/-24 0000 0 X35MO see W 13 
025-6L 
025-12T, 05-6LT 

025-12, 025-24 OHS XX 020 
05-12, 1-6L 0000 0 A2620 

05-24, 01-48, PKZ XX 000 
025-48, 0000 0 XOFQO 

KRZ XX Z55 OHS XX 050 BLZ XX 020 
1-1 2, 2-6L 

0250 0 00000 0000 0 A2620 0008 0 A2619 
1-24 , 1-1 2V 

KEZ XX Z55 
2-12, 5-6L 
2-24, 2-1 2V 

0250 0 00000 

5-12, 8-1 2T OHS XX 050 BLZ XX 020 
10-6L, 15-6LT 0000 0 A2620 0010 0 A2619 
05-48 PKZ XX 000 
5-24, 5-12V 0000 0 XOHVO 
10-12, 17-6L, OHS XX 100 BLZ XX 020 
30-6LT, 15-1 2T, 0000 0 A2620 0010 0 A2619 
10-24R, 1-48 

14-12 , 26-6L, 
40-6LT 

KRZ XX Z55 
10-24, 10-1 2V 0300 6 00000 
17-12, 35-6L, KEZ XX Z55 OHS XX 120 BLZ XX 025 2 Stuck 
26-1 2, 52-6L, 0300 6 00000 0000 0 A2620 0012 0 A2619 2 pieces 
55-6L T, 75-6L T MHL XX SA 
30-1 2T, 10-24 , 610 
17-24R 
2-48 
17-24, 17-1 2V 
35-12 , 52-12, 
70-6L, 100-6L, OHS XX 160 BLZ XX 030 
11 0-6LT, 55-12T 

KRZ XX Z55 
0200 0 A2620 0012 0 A2619 

34-24R 
5-48 PKZ XX 000 0300 8 00000 

0000 0 XA01A KEZ XX Z55 
35-24, 35-12V 0300 8 00000 
70-12, 130-6L, OHS XX 200 BLZ XX 035 
200-6L, 110-1 2T 0200 0 A2620 0012 0 A2619 
70-24R, 10-48 
200-6L 
130-12, 202-6L, 
300-6L, 200-12T 
70-18, 100-1 8, 

KRZ XX Z55 OHS XX 240 
130-18 

0301 2 00000 0250 0 A2620 
70-24, 70-12V 

KEZ XX Z55 BLZ XX 040 
130-24R 

0301 2 00000 
0015 0 A2619 

17-48 
240-1 2, 300-1 2T 
130-18, 130-24 
35-48/70-48 

1) Gilt nur fur Pumpen in Edelstahl Ausfuhrung I only valid for pumps in special steel design 
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Empfohlene seepex Werkzeuge 
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Werkzeuge 
Tools 

Aufgrund der Ausfi.ihrung fi.ir bestimmte Montagen empfohlen , durch allgemeine normierte Werkzeuge bedingt ersetzbar. 

Recommended seepex tools 
Due to the desiqn recommended for certain repairs, these tools partially replace the standardized tools. 

Werkzeug Nr. tool W4 W7 WB W10 W12 W14 W15 
No. 
zur Montage van: Gelenk Lager Schmier- Steckwelle Teflon- Kuppelstangen- Manschette 

nippel manschette buchsen 
tool for mounting joint bearing lubrication plug-in shaft teflon universal coupling rod universal joint 
of: nioole ioint sleeve bushina sleeve 
Benennung: Montagedorn Montage- Einschlag- De montage- Montage- Presswerkzeug Montageplatte 

hulse hulse werkzeug werkzeug 
denomination: assembly mounting drive-in dismantling mounting tool pressing tool mounting plate 

mandrel sleeve sleeve tool 

BaugroBe @ --©- ~ JJ I ii CJ I 
size 

0005-24, 0015-24 
003-12/-24 
006-12/-24 MTD L2 060 

MTP A7 703 M 120 0 XXXXX 
012-12/-24 2) M500 0 002XX 
025-6L 
025-12T, 05-6LT 

025-12, 025-24 MTD L2 060 MTH MS 060 AZv 82 262 MTP A7 703 M5000 M500 0 
05-12, 1-6L M500 0 XXXXX xxxxx xxxxx M500 0 002XX 

05-24 , 01-48, 
025-48, 

MTD L2 060 MTH MS060 AZv 82 262 MMT MS 060 PWZ C6 060 
1-12, 2-6L 0020 0 XXXXX 0020 oxxxxx 0020 0 xxxxx 0020 0 XXXXX 0020 OXXXXX 
1-24, 1-12V 
2-12 , 5-6L 
2-24 , 2-12V 
5-12, 8-12T MTD L2 060 MTH MS 060 AZv 82 262 MMT MS 060 PWZ C6 060 
10-6L, 15-6L T 0050 oxxxxx 0050 0 XXXXX 0050 oxxxxx 0050 0 XXXXX 0050 0 XXXXX 

05-48 
5-24 , 5-12V 

10-12, 17-6L, MTD L2 060 MTH MS 060 AZv 82 262 MMT MS 060 PWZ C6 060 
30-6LT, 15-12T, 0100 0 xxxxx 0100 oxxxxx 0100 0 XXXXX 0100 oxxxxx 0100 oxxxxx 

10-24R, 1-48 

14-12, 26-6L, MTD L2 060 MTH MS 060 AZv 82 262 PWZ C6 060 
40-6LT 0140 0 XXXXX 0140 oxxxxx 0170 0 XF5XX 1400 oxxxxx 

10-24, 10-12V 
17-12, 35-6L, 
26-12, 52-6L , MTD L2 060 MTH MS 060 ESH NO 000 AZVB2262 MMT MS 060 PWZ C6 060 
55-6L T, 75-6L T 01700XXXXX 0170 oxxxxx 0000 0 A01A4 0170 OXGOXX 0170 0 XXXXX 01700XXXXX 
30-12T, 10-24, 
17-24R 
2-48 
17-24, 17-12V 
35-12, 52-12, 
70-6L, 100-6L, MTD L2 060 MTH MS 060 AZv 82 262 PWZ C6060 
110-6LT, 55-12T 0350 OXXXXX 0350 0 XXXXX 0350 0 XHOXX 0350 oxxxxx 

34-24R, 
5-48 
35-24 , 35-12V 
70-12, 130-6L , MTD L2 060 MTH MS 060 AZv L7 703 PWZ C6 060 
200-6L, 110-12T 0700 0 XXXXX 0700 oxxxxx 0700 OXKOXX 0700 oxxxxx 
70-24R, 10-48, 
200-6L 
130-12, 202-6L , 
300-6L, 200-12T 
70-18, 100-18, 

MTD L2 060 MTH MS 060 PWZ C6 060 
130-18 1300 oxxxxx 1300 0 XXXXX 1300 0 XXXXX 
70-24 , 70-12V 
130-24R 
17-48 
240-12 , 300-12T 

PWZ C6 060 
130-18, 130-24 2400 0 XXXXX 
35-48/70-48 

2) entfallt ab Pumpen-Herstellungsdatum 01.04.93 / can be omitted as from 01 .04.93 (pump manufacturing date) 
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Empfohlene seepex Werkzeuge 
Aufgrund der Ausfiihrung fiir bestimmte Montagen empfohlen, 
durch allgemeine normierte Werkzeuge bedingt ersetzbar. 

Recommended seepex tools 

HNF-52451 
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Werkzeuge 
Tools 

Spezial-
werkzeuge 

Special 
Due to the design recommended for certain repairs , these tools partially replace the standardized tools. tools 

Werkzeug Nr. 
tool No. 
zur Montage van: 

tool for mounting 
of: 
Benennung: 

denomination: 

Baugro6e 

size 

0005-24 , 
0015-24 
003-12/-24 
006-12/-24 
012-12/-24 
025-6L, 
025-12T, 05-6L T 
025-12 , 025-24 
05-12, 1-6L 

05-24, 01-48, 
025-48, 
1-12, 2-6L 
1-24, 1-12V 
2-12 , 5-6L 

2-24 , 2-12V 
5-12 , 8-12T 
10-6L, 15-6L T 
05-48 
5-24 , 5-12V 

10-12, 17-6L, 
30-6LT, 15-12T, 
10-24R, 1-48 

14-12, 26-6L, 
40-6LT 
10-24, 10-12V 

17-12, 35-6L, 
26-12, 52-6L, 
55-6L T, 75-6L T 
30-12T, 10-24, 
17-24R, 2-48 

17-24, 17-12V 

35-12 , 52-12, 
70-6L, 100-6L, 
110-6L T, 55-12T 
34-24R, 5-48 

35-24 , 35-12V 

70-12, 130-6L, 
200-6L, 110-12T 
70-24R, 10-48, 
200-6L 

130-12, 202-6L , 
300-6L, 200-1 2T 
70-18, 100-18, 
130-18 
70-24 , 70-1 2V 
130-24R 
17-48 
240-12, 300-12T 
130-18, 130-24 
35-48/70-48 

W17 

Lippendichtung 

lip seal 

Schlagzylinder 
Zentrierdorn 
Montagebolzen 
cyl inder 
centering 
mandrel 
mountino pin 

~ 

I o I I I I 
~ 

ZSH B7 703 M120 
0 W0171 
ZDR B7 703 M120 
0 W0172 
MBL A7 703 M120 
0 W0173 

Ausgabe 
issue 

W18 W19 W20 W22 

Gleitlager- Wellen- Cartridge- Wellen-
buchse schonhulse Einheit dichtring 

plain bearing shaft securing cartridge- lip seal 
bush sleeve unit 
Montagedorn Montagehulse Aufnahme Montage-

werkzeug 

mounting mounting intake mounting 
mandrel sleeve tool 

L_____]7 0 ; c.;;;:J" D 

SPT B4 703 SPT MB 703 SPT B4 703 
0170 0 01700 0170 0 01000 
00900 01100 

SPT MB 703 SPT B4 703 SPT MB 703 SPT MB 703 
13000 13000 1300 0 01000 1300 0 01100 
00900 OA200 
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W23 

Wellen-
dichtring 

lip seal 

Montage-
werkzeug 

mounting 
tool 

CJ 

SPT B4 703 
13000 
OA300 

Blatt 
sheet 

W24 

Antriebs-
gehause 

drive 
casino 
AufMnge-
vorrichtung 

suspension 
device 

n 

SPT MB 703 
2400 0 
01400 

3 (4) 

W25 W3 

Steckwellen- Halteband 
bolzen 

plug-in shaft holding band 
Din 
Montagedorn Montage-

werkzeug 

mounting mounting 
mandrel tool 

~Ir 
~ !L 

MTD LB 703 
0050 0 SXXOJ 

MTD LB 703 
0170 0 SXXOJ MHB WH AOO 

1WHV O 01000 

MTD LB 703 
0350 0 SXXOJ 

MTD LB 703 
0700 0 SXXOJ 

MTD LB 703 
1300 0 SXXOJ 
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Bl G BauQroBen Bl G sizes 
Allgemeine normierte Werkzeuge I Standardized tools 

Werkzeug Nr. W1 W2 W5 W6 tool No. 
zur Montage von: Packung Stator Gelenk Lager 

tool for mounting of: packing stator joint bearing 

Benennung: Packungszieher Ketten-Rohrzange Durchschlag Bolzen 
+ Ersatzkette 

denomination: packing lever chain pipe wrench drift pin 
+replacement 
chain 

Baugro6e n 
-NNN- = .. ~ .--

I. V 
size u 

240-6C 
300-3TR 
400-3TN 
500-3LA 

DHS XX240 
240-9C 

0250 0 A2620 
300-9TR 
400-6TN 
400-6TR KRZXXZ55 

500-6LA 
PKZ XX 000 0301200000 BLZ XX 040 
0000 0 XA01A KEZ XX Z55 0015 0 A2619 

240-12C 0301200000 
300-12TR 
240-18L 
400-12TR 
300-18TU 
300-24TV 
300-27TH 
400-18TU 

Empfohlene seepex Werkzeuge 
Aufgrund der AusfOhrung fur bestimmte Montagen empfohlen, 
durch allgemeine normierte Werkzeuge bedingt ersetzbar. 
Recommended seepex tools 

W9 

allgemein 

general 

Montierhebel 

mounting lever 

-

2 Stuck 
2 pieces 
MHLXXSA610 

Due to the design recommended for certain repairs, these tools partially replace the 

Werkzeug Nr. 
tool No. 
zur Montage von: 

tool for mounting 
of: 
Benennung: 

denomination: 

Baugro6e 

size 

240-6C 
300-3TR 
400-3TN 
500-3LA 
240-9C 
300-9TR 
400-6TN 
400-6TR 
500-6LA 
240-12C 
240-12L 
300-12TU 
300-12TR 
240-18L 
400-12TR 
300-18TU 
300-24TV 
300-27TH 
400-18TU 

standardized tools. 

W4 W7 WB 

Gelenk Lager Schmiernippel 

joint bearing lubrication 
nipple 

Montagedorn Montagehulse Einschlaghulse 

assembly mounting drive-in sleeve 
mandrel sleeve 

C1 I I Ill ~ I 

MTD L2 060 
13000XXXXX 

MTH MB 060 ESH NO 000 
1300 0 xxxxx 0000 0 A01A4 
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document 

W14 W24 

Kuppelstangen- Antriebs-
buchsen gehause 

coupling rod drive casing 
bushinA 

Presswerkzeug Aufhange-
vorrichtuna 

pressing tool suspension 

~ 
PWZC6060 
1300 oxxxxx 

PWZ C6 060 
2400 0 xxxxx 

OM.SPT.01de 

device 

Ji 

SPTMB 
703 1308 0 
01400 

SPTMB 
703 2400 0 
01400 

Blatt 
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W25 

Steckwellen-
bolzen 

plug-in shaft 
oin 
Montagedorn 

mounting 
mandrel 

MTDLB 
703 1300 0 
SXXOJ 
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Werkzeuge 
Tools 

Spezialwerkzeuge 

Special tools 

W3 

Halteband 

holding band 

Montagewerkzeug 

mounting tool 

-~ = 
~ 

~ 

= 

MHBWHAOO 
1WHV O 01000 
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Burgmann~ 
INDUSTRIES 

This document was drawn up observing the EC directives 
"Machinery" 98/37/EC, EN ISO 12100-2 and the German Standard VOi 4500 

HNF-52451 
Rev 5 

In case of this mechanical seal is operated in explosion area an appropriate 
additional operating manual, following EC directives 94/9/EC (ATEX 95) , has 
to be observed by all means! If required this could be ordered at BURGMANN. 

BURGMANN MECHANICAL SEAL (M.S.) 

Type MG1/dw-00 and versions 

appl ies to all mechanical seals of the same series 

dw = specified shaft diameter 

These instructions are intended for the assembly, operating and control personnel 
and should be kept at hand on site. 

PLEASE READ this manual carefully and OBSERVE the information contained as to: 

• Safety • Transport / Storage • Information about the product 
• Installation • Operation • Servicing 

If there are any unclear points please contact BURGMANN by all means! 

I en MG1 /dw-00 / June 13, 2006 I I Rev. 10.1 1 
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Keywords and Symbols 

Following symbols for particularly important information are used: 

& ' Attention , please pay special attention lo these sections of text" 

I DANGER! I Draws attention to a direct hazard that will lead to injury or death 
of persons 

I WARNING ! I Draws attention to the risk that a hazard could lead to serious 
injury or death of persons 

I CAUTION! I Draws attention to a hazard or unsafe method of working that 
could lead to personal injury or damage to equipment 

I ATTENTION ! I Identifies a potentially dangerous situation . If it is not avoided the 
product or something in its vicinity could be damaged 

I IMPORTANT! I Identifies tips for use and other particularly useful information. 

l en MG1 /dw-00 I June 13, 2006 I I Rev. 10.1 I 
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Any person being involved in assembly, disassembly, start up, operation and 
maintenance of the BURGMANN Mechanical Seal must have read and understood 
this Instruction Manual and in particular the safety notes. We recommend the user to 
have this confirmed . 

BURGMANN Mechanical Seals are manufactured on a high quality level (quality 
management EN ISO 9001 : 2000) and they keep a high working reliability. Yet, if 
they are not operated within their intended purpose or handled inexpertly by 
untrained personnel they may cause risks. 

The machine has to be set up in such a way that seal leakage can be led off and 
disposed properly and that any personal injury caused by spurting product in the 
event of a seal failure is avoided. 

Any operation mode that affects the operational safety of the mechanical seal is not 
permitted. 

Unauthorised modifications or alterations are not permitted as they affect the 
operational safety of the mechanical seal. 

BURGMANN mechanical seals must be installed, operated , maintained, removed or 
repaired by authorised , trained and instructed personnel only. 

The responsibilities for the respective jobs to be done have to be determined 
clearly and observed in order to prevent unclear competencies from the point of 
security. 

Any work to be done on the mechanical seal is generally only permitted when the 
seal is neither operating nor pressurised. 

I WARNING! I Seals that have been used with hazardous substances must be properly 
cleaned so that there is no possible danger to people or to the environment. 

Apart from the notes given in this manual the general regulations for worker's 
protection and those for prevention of accidents have to be observed. 

! en MG 1 /dw-00 / June 13, 2006 I I Rev 10. 1 I 
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I WARNING! I if the medium to be sealed and/or the supply liquid is subject to the 
Hazardous Substances Regulation (GefStoffV) , the instructions for handling 
dangerous substances (safety data sheets to EU Directive 91 /155/EEC) and the 
accident prevention regulations have be observed. 

HNF-52451 
Rev 5 

Medium to be sealed and/or supply medium may escape if the seal fails. Injury of 
persons and environment may be prevented by the user providing for splash 
protection and wearing safety goggles. Care has to be taken by the user for proper 
disposal of the leakage. The user has to control these measures. 

The user has to check what effects a failure of the mechanical seal might have and 
what safety measures have to be taken to prevent personal injury or damage to the 
environment. 
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Transport 
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If not specified differently by contract the BURGMANN standard packing is used 
which is suitable for dry transport by truck, train or plane. The warning signs and 
notes on the packing must be observed. 

In addition seaworthy packing may become necessary. 

Notes for income inspection: 
• Check packaging for visible damages. 
• Open packaging carefully. Do not damage or lose parts supplied separately. 
• Check if consignment is complete (delivery note) . Inform the supplier immediately 

in writing if parts are damaged or missing. 

The mechanical seal has to be protected from damage during transport and storage. 
The transport case in which the seal is supplied is well suited for this purpose and 
should be kept for a possible return transport . 

I ATTENTION! I It the machine as well as the mechanical seal installed into the machine 
are transported together the shaft has to be protected from deflection and shocks. 

Packing and storage 

The following recommendations apply to all BURGMANN mechanical seals which 
have been supplied and stored in their undamaged original packaging, as well as 
to seals which have been installed in a machine (e .g. pump, compressor, agitator, 
etc.) but have not yet been put into operation . 

BURG MANN mechanical seals and spare parts are super finished and repeatedly 
tested machine elements. For the storage special conditions have to be followed . 

Sliding materials and elastomers are subject to material-specific and time-based 
alterations (distortion, ageing) which might reduce the full efficiency of the 
mechanical seals. Yet , this may be avoided by observing the storage instructions. 

For the stock keeping of elastomers special conditions are required . For all rubber
elastic parts the rules of DIN 7716 resp. of ISO 2230-1973 (E) are valid . 

Conveniences for storing of mechanical seals 
• dust free 
• moderately ventilated 
• constantly tempered 

0 relative air humidity below 65 %, 
0 temperature between 15 °C and 25 °C. 
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Protect the seal from 
• direct exposure to heat (sun , heating) 

page 7 / 20 

• ultraviolet light (halogen or fluorescent lamps, sunlight, arc welding) 
• presence or development of ozone (arc welding, mercury vapour lamps, high-

voltage devices, electric motors) 
• risk of embrittlement of elastomeric materials 

It has to be differentiated between: 
0 M.S. stored in the stock room 
0 M.S. installed in the machine, but not yet in operation . 

• M.S. in the stock 

I IMPORTANT! I Store the seal in the original packing lying on a flat surface. 

• Check the packaging periodically for damages. 
• Plastic sheet packagings with humidity indicators have to be checked every 

8 weeks. The check has to be recorded. 
• Packings exceeding 50 % rel. humidity values have to be sent to the manu

facturer or the nearest BURGMANN service centre for inspection and new 
packaging. 

Duly stored mechanical seal : 
• Latest 3 years after delivery of the mechanical seal 
• For reasons of safety shipment of the M.S. to BURGMANN resp. nearest 

BURGMANN service centre for 
• Exchange of all secondary seals and springs 
• Verification of the flatness of the faces 
• Perhaps static pressure test. 

• M.S. installed into the machine: 

I ATTENTION! I A preservation of the BURGMANN mechanical seals is not allowed. 

Check in case of a preservation of complete machines with mechanical seals 
installed BURGMANN has to be contacted. 
• Do not use corrosion protection agents. 
• Risk of deposition and possibly chemical attack of the secondary seals. 

HNF-52451 
Rev5 

Due to longer erecting times of new designed plants the period between delivery of 
the mechanical seal and on the other hand its installation and start up may exceed 
the period of 2-3 years. 

Latest after 3 years and in time before the planned start-up of the plant the seal 
has to be dismantled and to be sent to the manufacturer or the nearest BURGMANN 
service centre where it can be checked and reconditioned , if necessary. 

Damages caused by improper storage may not be claimed with reference to the 
warranty on the BURGMANN company. 
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All technical information given is based on the results of extensive testing and on 
BURGMANN's long term practical experience. However, in view of the great diversity 
of possible applications the technical data can only be taken as being of approximate 
nature. We can only guarantee the safe and efficient functioning in individual cases if 
we have been comprehensively informed of the operating conditions to which they 
will be subject, and if th is has been confirmed in a separate agreement. 

Manufacturer and country of origin 

Burgmann Industries GmbH & Co. KG 
AuBere Sauerlacher Str. 6-10 
D - 82515 Wolfratshausen 

Germany 

Declaration by the manufacturer 
within the meaning of the EC-directive "MACHINERY" 98/37/EG 

A mechanical seal does not function independently. It is intended to be 
incorporated into or assembled with machinery. 

Type designation 

BURGMANN Mechanical Seal MG1/dw-OO 

Designated use 

This mechanical seal is exclusively designed for the use in the specified application . 
A different utilisation or a utilisation going beyond the specification is considered 
contrary to its designated use and excludes a liability by the manufacturer. 

Operation under conditions lying outside those limits stated in paragraph 
"Operating limits" is considered contrary to its designated use. 

Should the seal be operated under different conditions or at a different 
application BURGMANN has to be asked for recognition as safe in advance. 
• Changes to operating conditions have to be documented. 
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I ATTENTION! I Operating limits depend on the materials, the media to be sealed and the 
diameter of the sealing. (If there are any unclear points please contact BURGMANN.) 

Shaft diameter (dw) 

Pressure to be sealed (p1) 
Temperature to be sealed (t1) 
Max. sliding speed (vg) 

10 - 100 mm 

12 bar g 
-20 ... 120° C 
10 m/s 

Operation under several limit values simultaneously should be avoided as higher 
loads (pressure, temperature, speed) can increase wear or lead to damage of sliding 
faces or elastomers. This could result in a shorter service life and in the risk of a 
sudden seal failure endangering men and environment. 

The selection of the mechanical seal (type, suitability, materials) should be done by 
BURGMANN staff or other authorised persons. A wrong selection by unauthorised 
persons is not covered by BURGMANN's warranty. 

Further information about the operating conditions can be found in the BURGMANN 
assembly drawing MG1/dw-00 or in the specification sheets of the machine 
manufacturer. 

Materials 

The materials of the mechanical seal depend on the application and are fixed in the 
order. 

Drawings, diagrams 

Assembly drawing MG1/dw-00 

The original assembly drawing in its latest edition (latest revision) only is decisive for 
both the design of M.S. as well as the utilisation of this manual. 

In the following description all figures in parentheses, e.g. (2) define the respective 
part item no. in fig . 1 . The part item no. may vary from those stated in the assembly 
drawing. 
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Versions 

• MG12/ .. . 
• MG13/ .. . 
• MG1S20/ .. . 
• RMG12/ .. . 

• MG1 MULTIPLE M.S. 
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The mechanical seal type MG1 can also be used as multiple mechanical seal (also 
in combination with seal types of other series) in tandem arrangement with quench 
(API , plan 52) or as dual mechanical seal with barrier fluid (API , plan 53). 
Consultation with the BURGMANN company is recommended . 

I ATTENTION! I PTFE o-rings or double-PTFE-wrapped o-rings may not be used at seat 
versions without torsion lock. 

This operating manual applies also to the mentioned seal versions with slight 
modifications and/or to combinations with seats not stated in this manual. 

Seat Versions 

r--r 
~ 
: i 
l_ _____ ~ 

I I 
I I 
l_ _______ l 
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Description and function 

• single seal 
• unbalanced 
• bi-directional 
• stationary seat (2) 
• o-ring (3) 
• rotating seal face (1 .1) 
• elastomeric bellow (1.2) 
• cylindrical single spring (1.5) 
• no glued joints 
• materials of the sliding parts 

replaceable 
• for media containing solids (e.g. 

sewage applications) 
• rotating, torsion-free elastomeric 

bellows serving as 
• face housing 
• secondary sealing element 
• drive collar 
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• torque transmission from the seal face by means of "L"-rings and a rotating , 
cylindrical single spring 

• axial movability 
dw: 10 ... 12 mm ±0,5 mm 
dw: 14 . .. 18 mm ±1 ,0 mm 
dw: 20 .. . 26 mm ±1 ,5 mm 
dw: 28 ... 100 mm ±2,0 mm 

Required space, connecting dimensions 

HNF-52451 
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The required mounting space for the mechanical seal is decisive for the design of the 
housing parts by the machine manufacturer. The connecting dimensions have to be 
checked by the machine manufacturer by means of the BURGMANN drawing before 
mounting the mechanical seal. 

Supply of M.S. 

The mechanical seal has to be constantly wetted by liquid medium. The medium to 
be sealed must not damage the M.S. neither chemically (e.g. corrosion , 
embrittlement) nor physically (e .g. erosion , abrasion) . 

For a safe operation of the mechanical seal we recommend to apply at inboard the 
most suitable type of circulation described in API 610 / 682 . This measure protects 
the seal cavity from deposition of solids. 

To operate multiple seals special supply systems are required . Please contact 
BURGMANN. 
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Emissions 
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A mechanical seal is a dynamic seal that cannot be free of leakage due to physical 
and technical reasons. Seal design, manufacture tolerances, operating conditions, 
running quality of the machine, etc. mainly define the leakage value. In fact, 
compared to other seal ing systems there is few leakage. 

I WARNING! I If the medium to be sealed and/or the supply liquid is subject to the 
Hazardous Substances Regulation (GefStoffV) , the instructions for handling 
dangerous substances (safety data sheets to EU Directive 91 /155/EEC) and the 
accident prevention regulations have be observed. 

A possibly increased leakage during start-up will decrease to a normal quantity after 
the running-in period of the sl iding faces. 

If this is not the case or if there are other malfunctions the mechanical seal has to be 
shut down, removed and checked for reasons of safety. 

The leakage can be liquid or gaseous. Its aggressiveness corresponds to that of the 
medium to be sealed. 

Leakage of mechanical seal at outboard side has to be drained and disposed 
properly. 

I IMPORT ANT! I Components which may get in contact with the leakage have to be 
corrosion-resistant or have to be adequately protected. 
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INST ALLA Tl ON 

Assembly utilities 

0 ethyl alcohol 
0 cellulose-tissue (no rag , no cloth!) 
0 o-ring lifter 
0 water and washing up liquid 
0 cardboard discs 

Preparation for assembly 
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I ATTENTION! I The seal should remain packed until the following working steps have 
been completely terminated . 

Check the parts of the machine for: 

2 - 4mm 

• --R=-•~7 
\ 

\ 

~ 
10' . 30• 

·- . l 

• chamfered edges 
(sliding cones i.e. 2 mm / 30° or 
in accordance with EN 12756) 

• radiused transitions 
• mating fits and o-ring 

surfaces: 
fine finished Rz 10 µm (= N7 = 
CLA 63) 

HNF-52451 
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• Shaft surface in the area of the mechanical seal finished according to EN 12756: 
Ra = 0.8 µm (= N6 = CLA 32) . 

• Shoulder or stop device for the bellows of the mech. seal to take up axial forces 

Check at the machine: 
• damage of connecting surfaces to the M.S. 
• mating dimensions, rectangularity and concentricity to the shaft axis. 

Run-out accuracy of the shaft (acc. to DIN ISO 5199): 
• Shaft diameters up to 50 mm: max. 0.05 mm 
• Shaft diameters 50 mm - 100 mm: max. 0.08 mm 

• Prepare the place of assembly, take away any not required tool , cuttings, dirty 
cleaning wool etc. 

• Cover the work bench with a piece of clean , non-fibrous cardboard . 
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Assembly / installation 
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BURG MANN mechanical seals are super-finished and repeatedly tested machine 
elements whose handling during assembly in particular of sliding materials and 
elastomers requires special care during several procedures. 

For installation the assembly drawing of mechanical seal has to be observed. 

HNF-52451 
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I IMPORT ANT! I The mechanical seal has to be installed under the cleanest conditions and 
very carefully. 

• Unpack the seal and check seal face , seat and elastomer bellows for possible 
damages. 

• Never place the seal faces or seats on their sliding faces without having covered 
them adequately. 

• Check before starting assembly: 
0 complete availability of all components by means of the drawing 
0 all components have to be clean and in perfect condition . 

• Sprinkle the elastomer bellows and the shaft with low-surface-tension water (add 
washing up liquid) or ethyl alcohol to decrease frictional force during assembly of 
the seal . 

Oil or grease as assembly agent is not permitted in any case. 

I ATTENTION! I Do never force during installation. 

I ATTENTION! I Avoid unnecessary rotation of the shaft (damage of the sliding faces is 
possible) . 

I ATTENTION! I Avoid knocking the seal! Damage to mechanical seals has an adverse 
effect on their safe operation . 

Possible installation order: 

• Feed the degreased sealing element (o-ring , rubber cup) onto the seat. 

If present: 
• At the seat mark the position of the rear slot beside the sliding face. 
• Align the seat with the torque transmission pin. 

• Cover the sliding face of the seat with a cardboard washer 
• Press the seat slowly and without interruption into its position . 

• Use plenty of water or alcohol as lubricant. 
• Use a distance sleeve , if necessary. 

• Remove the cardboard washer from the sliding face. 
• Check the rectangular position of the seat to the shaft axis. 
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• Mount the seal cover with the seat installed before. 
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• Clean the sliding faces thoroughly with ethyl alcohol and paper tissues (no fabric, 
no cloths!) . 

• In case of material "BUKO" (carbon graphite) wipe it until the paper tissues stay 
clean . 

• Do not touch the sliding faces any more with bare fingers . 
• Mount the sliding faces absolutely dry, dust-free and clean . Do not use any 

lubricants! 

• Push rotating seal unit (bellows unit) with a slow 
clockwise turn onto the shaft. 

• Stick to the dimensions in the assembly drawing! 
• If necessary use a mounting sleeve. 
• For long pushing distances add liquid several times. 

• Check "L" rings, spring and seal face for correct fit. 

• Mount stop device for bellows unit to take up axial forces. 
• Stick to the dimensions in the assembly drawing by all means! 

• Further assembly of the machine in accordance with the instructions of the 
machine manufacturer. 
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OPERATION 

Instructions for safe operation 
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For a single mechanical seal the pressure in the seal chamber (stuffing box 
pressure) has to be higher than the ambient pressure at the machine at any time. 
Otherwise the machine will suck in air via the sliding faces, which will result in dry
running and consequent failure of the mechanical seal. 

Damages due to dry-running are excluded from the warranty. 

During every state of operation the mechanical seal has to be constantly wetted by 
the medium to be sealed in its liquid form, in particular when the machine is 
started or stopped. The machine design has to be such as to take this necessity into 
consideration . 

If the medium to be pumped builds deposits or tends to solidify during cool ing down 
or standstill of the machine the stuffing box has to be flushed with suitable clean 
liquid. The flow and the liquid should be determined by the user. 

If the operation limit values and the instructions given in this manual are followed a 
trouble-free operation of the mechanical seal can be expected. 

Instructions for start up 

Safety checks before start up 
• Torque transmission between mechanical seal and shaft duly installed 
• Supply connections tightened pressure-sealed 
• Disposal connections installed environmentally safe 

For a safe operation of the mechanical seal we recommend to apply at inboard the 
most suitable type of circulation described in API 610 / 682 . This measure protects 
the seal cavity from deposition of solids. 

• Flood machine and seal cavity (stuffing box) with medium and vent thoroughly. 
0 Now the seal is ready for operation . 
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SERVICING 

Maintenance 
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A correctly operated mechanical seal needs low maintenance. Wear parts, however, 
have to be replaced, if necessary. 

A duly operation includes a regular check of the following parameters: 
• Temperature 
• Leakage (drainage) rate of the mechanical seal 

An inspection of the mechanical seal should be carried out during a revision of the 
complete plant. We recommend to have this inspection be performed by responsible 
BURGMANN personnel. 

If the mechanical seal is removed during a revision of the plant it has to be replaced 
by a new one. 

Directives in case of failure 

Try to define the kind of failure and record it. 

0 In the event of excessive leakage, note changes in the leakage amount and 
switch the pump off if necessary. 

• If a constant amount is leaking in a steady flow, the mechanical seal is damaged. 
0 In the event of a inadmissible temperature rise , the machine has to be stopped 

for safety reasons. 

If there is a malfunction which you cannot correct on your own, or if the cause of 
malfunction is not clearly recognisable please immediately contact the nearest 
BURGMANN agency, a BURG MANN service centre or the BURG MANN 
headquarters. 

During the warranty period the BURGMANN mechanical seal must only be 
disassembled with approval of the manufacturer or when a representative is present. 
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After-sales service by BURGMANN 
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BURGMANN's customer service department offers a comprehensive service 
package covering consultancy, engineering , standardisation , installation, 
commissioning as well as damage analysis right through to seminars on sealing 
technology. 
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Addresses are listed in the known BURGMANN Design Manuals as well as in various 
other BURGMANN brochures. 

Address of headquarters: 

Burgmann Industries GmbH & Co. KG 
Postfach 1240 
D - 82515 Wolfratshausen 

Germany 

'ir +49 (0) 81 71 -23 0 
Fax +49 (0) 81 71 -23 12 14 
www.burgmann .com 

Reconditioning (repair) 

If reconditioning is necessary, the complete seal should be sent to the 
manufacturer, as this is the best way to find out which components can be 
reconditioned or which parts must be replaced in order to ensure an optimum 
tightness. 

If, for compelling reasons, a reconditioning has to be carried out on site (e .g. no. 
spare seal on stock, long transport , problems with customs) the seal may be repaired 
in a clean room by trained personnel of the user under the direction of BURGMANN 
mechanics. 

Disassembly/ removal 

• Stop the machine as instructed, allow to cool , depressurise and ensure 
that pressure cannot build up again . 

• Work on the M.S. is only permitted when the machine is at a standstill 
and depressurised. 

• There must be no product on the M.S. • if necessary drain the 
machine and rinse it out. 

• Isolate the machine to prevent it starting up unexpectedly. 
• Comply with the safety notes (safety data sheets) . 
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I IMPORTANT! I When removing, please observe by all means: 
• current accident prevention regulations 
• regulations for handling hazardous substances 
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I WARNING! I Seals that have been used with hazardous substances must be properly 
cleaned so that there is no possible danger to people or to the environment. 

I IMPORT ANT! I The packaging used to transport the seal must 
• be identified with the relevant hazard symbol and 
• include the safety data sheet for the product and/or supply medium 

The order of disassembly to remove the mechanical seal out of the machine depends 
on the design of the machine and should be determined by the machine 
manufacturer. 

• Remove the seal in the reverse sequence as described for assembly (set up). 

Spare parts 

• Only BURGMANN original spare parts must be used. Otherwise 
• Risks of a seal failure , endangering persons and environment. 
• The BURGMANN guarantee for the mechanical seal lapses. 
• For a quick exchange a complete spare seal should be on stock. 

Required details for enquiries and orders 

For enquiries and orders the following details are required: 
• BURGMANN commission no. 
• Drawing no. of M.S. MG1/dw-00 

dw = specified shaft diameter 
0 Part item no. , designation, material, number of pieces with reference to the 

drawing. 

Address of headquarters product field FA 
Standard Mechanical Seals 

Burgmann Industries GmbH & Co. KG 
Postfach 1240 
D - 82502 Wolfratshausen 

Germany 

it +49 (0) 81 71 - 23 0 
Fax +49 (0) 81 71 - 23 14 44 
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Retain These Safety Instructions For Future Use 

INSPECTION OF UNIT 
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Thoroughly inspect the equipment for any shipping and handling damage before accepting shipment from the freight company. If any of the 
goods called for in the bill of lading or express receipt are damaged or the quantity is short, do not accept until the freight or express agent 
makes an appropriate notation on your freight bill or express receipt. If any concealed loss or damage is discovered later, notify your freight 
carrier or express agent at once and request him to make an inspection. We will be very happy to assist you in collecting claims for loss or 
damage during shipment; however, this willingness on our part does not remove the transportation company's responsibility in reimbursing 
you for collection of claims or replacement of material. Claims for loss or damage in shipment must not be deducted from the NORD Gear 
invoice, nor should payment of the NORD Gear invoice be withheld awaiting adjustment of such claims, as the ca rrier guarantees safe 
delivery. 

If considerable damage has been incurred and the situation is urgent, contact the nearest NORD Gear Sales Office for assistance. Please 
keep a written record of all communications. 

RECORD NAMEPLATE DATA 

Locate the gear reducer nameplate and record all nameplate data for future reference. 

SK ___ _ ___ ________________ _ S/N _____________ _ 

RATIO ______ MAX TORQUE ________ RPM ______ MTG. POS ___ _ _ _ 

STORAGE 

PROPER STORAGE UNTIL INSTALLED 
Keep unit in a dry, temperature controlled area. If stored other 
than said, long term storage methods must be applied to the unit 
including complete fill with lubricant. Protect machined surfaces 
and rotate shafts periodically. Prior to putting unit into service, 
drain lubricant and refill to proper level as determined by the 
mounting position. 

SIM 1010/2005/03 

PROPER HANDLING OF THE UNIT 
Exercise care to prevent damage to the unit when moving . Lift 
on ly at designed lifting points. Do not attach other machinery and 
lift by the unit lifting points. The lifting points are to be used to lift 
the unit only. Insure that adequate safety measures are taken to 
protect personne l during transportation . Protect the mounting 
surface from damage. 

www.nord.com 
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INSTALLATION OF UNIT 

To ensure long service and dependable performance, an enclosed gear drive must be rigidly supported and the shafts accurately aligned. 
The following describes the minimum precautions required to accomplish this end. 

FOUNDATION 
The responsibility for the design and construction of the 
foundation lies with the user. The foundation must be adequate 
to withstand normal operating loads and possible overloads while 
maintaining alignment to attached system components under 
such loads. 

MOUNTING POSITION 
Unless a unit is specifically ordered for inclined mounting, the 
foundation must be level and flat. The lubrication system may 
not operate properly if the unit is not mounted in the position for 
which it is designed . It may be desirable to elevate the 
foundation to facilitate oil drainage. 

CONCRETE FOUNDATION 
If a concrete foundation is used, steel mounting pads and bolts of 
sufficient size to distribute the stress into the concrete should be 
grouted into the foundation . 

STEEL FOUNDATION 
If a structural steel foundation is used (i.e . wide flange beams or 
channels) , a base plate or sole plate of suitable thickness should 
be used and should extend under the entire unit. 

FOOT MOUNTED UNITS 
Use shims under the feet of the unit to align the output shaft to the 
driven equipment. Make sure that all feet are supported so that 
the housing will not distort when it is bolted down. Improper 
shimming will reduce the life of the unit and may cause failure. 
Dowel pins may be installed to prevent misalignment and ensure 
proper realignment if removed for service. 

FLANGE MOUNTED UNITS 
If a structural steel foundation is used (i.e . wide flange beams or 
channels), a base plate or sole plate of suitable thickness should 
be used and should extend under the entire unit. If a bulk head 
plate is used it should be of proper strength to minimize buckling 
distortions. 

Flange Pilot 'AK' or 'AK1 ' tolerance 
Metric(mm) 

Inch 

> 0 50 s 0 80 = +0.012/-0.007 
> 0 80 S 0 120 = +0.01 31-0.009 
> 0 120 S 0 180 = +0.014/-0.011 
> 0 180 s 0 230 = +0.016/-0.013 
> 0 230 s 0 315 = +0.000-0.032 
> 0 315 s 0 400 = +0.000/-0.036 
> 0 400 s 0 500 = +0.000/-0.040 

> 0 1.969 :S 0 3.150 = +0.005/-0.0003 
> 0 3.150 s 0 4. 724 = +O 005/-0.0004 
> 0 4.724 s 0 7.087 = +0.006/-0.0004 
> 0 7.087 s 0 9.055 = +0.006/-0.0005 
> 0 9.055 s 0 12.402 = +0.000/-0.0013 
> 0 12.402 s 0 15.748 = +0.000/-0.0014 
> 0 15.748 s 0 19.685 = +0.000/-0.0016 

BOLT STRENGTH 
Bolt size, strength and quantity should be verified to insure proper 
torque reaction capacity whatever the mounting arrangement. 

PRIME MOVER MOUNTING 
Align the prime mover to the reducer-input shaft using shims 
under the feet. Make sure that the feet are supported. Dowel the 
prime mover to its foundation . 

SHAFT CONNECTIONS 
When connecting shafts to either the input or output of the 
reducer, consider the following instructions. 
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FITS 
Clearance or interference fits for coupling hubs should be in 
accordance with ANSI/AGMA 9002-A86 or as follows. 

Output and Input shaft Diameter tolerance 
Metric(mm) 

Inch 

s 0 18 = +0.012/+0.001 
> 0 18 s 0 30 = +0.015/+0.002 
> 0 30 :S 0 50 = +0.018/+0.002 
> 0 50 s 0 80 = +0.030/+0.011 
> 0 80 s 0 120 = +0.035/+0.013 
> 0 120 s 0 180 = +0.040/+0.015 

:S 0 1. 750 = +0.0000/-0.0005 
> 0 1.750 = +0.0000/-0.0010 

Output and Input shaft Drill and tap shaft end 
Metric(mm) 

Inch 

:S0 16 = M5 
> 0 16 :50 21 =M6 
> 0 21 s 0 24 = MB 
> 0 24 s 0 30 = M10 
> 0 30 s 0 38 = M12 
>0 38 :S0 50=M16 
> 0 50 s 0 85 = M20 
> 0 85 :S 0 130 = M24 

s 0 0.438 = #10-24 x 0.4 deep 
> 0 0.438 s 0 0.813 = ¼-20 x 0.6 deep 
> 0 0.813 s 0 0.938 = 5/16-18 x 0.7 deep 
> 0 0.938 s 0 1.125 = 3/8-16 x 0.9 deep 
> 0 1.125 s 0 1.375 = 1/2-13 x 1.1 deep 
> 0 1.375 s 0 1.875 = 5/8-11 x 1.4 deep 
> 0 1.875 s 0 3.250 = 3/4-10 x 1.7 deep 
> 0 3.250 = 1-8 x 2.2 deep 

Outboard pinion and sprocket fits should be as recommended by 
the pin sprockets with interference fits shou Id be heated 
according to the manufacturer's recommendations, generally 
250°F to 300° F, (120°C to 150° C) before assemb ling to the shaft. 

, GEAR WHE EL/ 
SPROC KET 

CORRECT IN CORR ECT 
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LOCATION 
Coupling hubs shou ld be mounted flush with the shaft ends, 
unless specifica lly ordered for overhung mounting . Pinions, 
sprockets and sheaves shou ld be mounted as close as possible 
to the unit housing to minimize bearing loads and shaft 
deflections. 

COUPLING ALIGNMENT 
Shaft couplings should be installed according to the coup ling 
manufacturer's recommendations for gap, angular and parallel 
alignment. In many install ations, it is necessary to allow for 
thermal and mechanical shaft movement when determining shaft 
alignment. The coupling manufacturer's recommendations 
should be followed . 

AXIAL DISPLACEMENT 
The gap between shaft ends shou ld be the same as the specified 
coupling gap unless overhung mounting of the coupling hub is 
specified. The coupling gap and shaft gap must be sufficient to 
accommodate any anticipated thermal or mechanical axial 
movement. 

ANGULAR ALIGNMENT 
Insert a spacer or shim stock equal to the required coupling gap 
between the coupling hub faces and measure the clearance using 
feeler gauges. Repeat this at the same depth at 90-degree 
intervals to determine the amount of angular misalignment. 

PARALLEL ALIGNMENT 
Mount a dial indicator to one coup ling hub, and rotate this hub, 
sweeping the outside diameter of the other hub. The parallel 
misalignment is equal to one-half of the total indicator read ing. 
Another method is to rest a straight edge squarely on the outside 
diameter of the hubs at 90-degree intervals and measure any 
gaps with feeler gauges. The maximum gap measurement is the 
parallel misalignment. 

CHECKING ALIGNMENT 
After both angular and parallel alignments are within specified 
limits, tighten all foundation bolts securely and repeat the above 
procedure to check alignment. If any of the specified limits for 
alignment are exceeded, realign the coupling. 

SPROCKET OR SHEAVE ALIGNMENT 
Align the sheaves or sprockets square and parallel by placing a 
straight edge across their faces . Alignment of bushed sheaves 
and sprockets shou Id be checked after bushings have been 
tightened. Check horizontal shaft alignment by placing a level 
vertica lly against the face of the sheave or sprocket. Adjust belt 
or chain tension per the manufacturer's specified procedure. 

OUTBOARD PINION ALIGNMENT 
Align the pinion by adjusting the gear tooth clearance according 
to the manufacturer's recommendations and checking for 
acceptable outboard pinion tooth contact. The foundation bolts 
may have to be loosened and the unit moved slightly to obtain 
this contact. When the unit is moved to correct tooth contact, the 
prime mover should be realigned . 

RECHECK ALIGNMENT 
After a period of operation, recheck alignment and adjust as 
required . 

1. Properly install unit on a rigid foundation 
adequately supported 
securely bolted into place 
leveled so as not to distort the gear case 

2. Properly install couplings suitable for the application and 
connected equipment. 

3. Ensure accurate alignment with other equipment. 
4. Furnish and install adequate machinery guards as needed to 

protect operating personnel and as required by the 
applicable standards of the Occupationa l Safety and Health 
Administration (OSHA), and by other applicable safety 
regulations ; 
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5. Ensure that driving equipment is running in the correct 
direction before coupling to reducers with backstops 
(designed to operate only in a specific direction) or 
machinery designed to operate only in one direction. 
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CHANGES IN PERFORMANCE SPECIFICATIONS 
Owner has the responsibility to consult with NORD GEAR if such 
items such as applied loads, operating speeds or other operating 
conditions have changed. 

~ ! _ WARNING: 
LOCK OUT POWER before any maintenance is performed . 
Make absolutely sure that no voltage is applied while work is 
being done on the gearbox. 

START-UP 
1. Ensure that switches, alarms, heaters, coolers and other 

safety and protection devices are insta lled and operational 
for their intended purpose. 

2. Verify that the installed mounting position is the same as the 
nametag mounting position . If not, adjust the oil level 
accordingly and relocate the vent plug, fill plug and drain 
plug according to the mounting position. See following . 

AUTOVENT PLUG 
The Autovent plug is brass in color and will be located at the 
highest point on the gearbox. It operates like a check-valve to 
allow the reducer to relieve internal pressure while preventing 
lubricant contamination during cooling. A spring presses a ball or 
plunger against a machined orifice until pressure exceeds 2 psi. 
Above 2 psi the air is allowed to escape depressurizing the 
gearcase. When internal pressure drops below 2 psi , the 
autovent re-seals closing the unit to the outside environment. 
After shutdown, the reducer cools along with the air inside the 
reducer. The unit will temporarily maintain a slight vacuum until 
normalization occurs. NORD Gear supplies an Autovent as a 
standard feature . 

AUTOVENT 
PLUG 

The Autovent releases built-up air pressure from 
inside the gearbox (Max. pressure 2 psi) . 

www.nord.com 
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FILL LEVEL & DRAIN PLUGS 
The drain plugs are metric socket head cap screws. They will be 
located at the lowest part of the gearbox for ease of draining. The 
fill level plug is a hex head cap screw. It will be located between 
the Autovent and drain plug . Both types of plugs will have gaskets 
included to prevent oil from leaking . 

DRAIN 
PLUG 

FILL LEVEL 
PLUG 

Two types of plugs for maintenance 
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LUBRICANT 
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All NORD reducers are shipped from the factory properly fi lled 
with lubricant and all plugs are installed according to the mounting 
position given on the reducer nametag . Acceptable oil fill level is 
within ½ inch of the bottom of the fill plug threads . 

OPERATION AND MAINTENANCE CHECKLIST 
1. Operate the equipment as it was intended to be operated 
2. Do not overload. 
3. Run at correct speed. 
4. Maintain lubricant in good condition and at proper level. 
5. Dispose of used lubricant in accordance with applicable 

laws and regulations . 

6. Apply proper maintenance to attached equipment at 
prescribed intervals recommended by the manufacturer. 

7. Perform periodic maintenance of the gear drive as 
recommended by NORD. 
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HNF-52451 
Rev 5 

These charts detail the mounting positions for horizonta l and vert ical mounting . The Autovent, oil fi ll plug and drain plug are indicated on each 
mounting position picture. The factory set mounting position and plug locations match that shown on the gearbox nametag. For mounting 
orientations other than shown consult NORD Gear. 

SK 11 E - SK 51 E 

V1 * 

V3 

vs * 

V6 

Symbols: V Ventplug 

VERTICAL POSITION 

SK02-

SK52 

T Oillevel 

SK 03 -

SK 53 

• Drain plug 

* Mounting position V1 or V5 with lubricant expansion unit 

SIM 1010/2005/03 5 
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SK 62 - SK 103 

~ Mounting surlace 
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SK 11 E - SK 51 E 

83 

86 

HORIZONTAL POSITION 

SK 02 - SK 52 

SK 03 - SK 53 

87 m 
88 

85 

851 

8511 

85111 

Symbols: v Ventplug T Oil level • Drain plug 

BI M 1010/2005/03 6 
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SK 62 - SK 103 

SK63 • SK 103 

HNF-52451 
Rev 5 

~ Mounting surlace 
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MAINTENANCE 

Mineral lubricant should be changed every 10,000 service hours or after two yea rs. For synthetic oils, the lube should be changed every 
20,000 service hours or after four years. In case of extreme operating (e.g. high humidity, aggressive environment or la rge temperature 
va riations}, shorter intervals between changes are recommended . 

OIL SPECIFICATIONS 

HNF-52451 
Rev 5 

NORD supplies all reducers fil led with oi l from the factory . Consult the sticker adjacent to the fil l plug to determine the type of lubricant 
installed at the factory. Standard lubricant is ISO VG220 mineral-based oil. However, some units have special lubricants designed to operate 
in certain envi ronments or to extend the service life of the lubricant. If in doubt about which lubricant is needed , contact NORD Gear. 

STANDARD OIL - ISO VG220 

Ambient Tern erature Formulation 

20 to 104°F -5 to 40°C Minera l 

TYPICAL OILS 

Viscosity 
Service j = -, ' • I d ISO NLGI 

Formulation Temperature Mobil" '1 I • m Range 
,.. 

Shell Castro! 

Conventional 20°c to +50°C Mobilgear Omala 
?EP 

Kluberoil Energol Tribal 

VG460 
Mineral 68F to + 122°F 634 460 GEM 1-460 GR-XP460 1100/460 

Synthetic -30°C to +80°C Mobil Omala lsolube Klubersynth 
N/A 

Tribal 
PAO -22°F to +176°F SHC 634 460 HD EP460 EG 4-460 1510/460 

Conventional 0°C to +30°C Mobilgear Omala 
6EP 

Kluberoil Energol Tribal 

VG 320 
Mineral 32°F to +86°F 632 320 GEM 1-320 GR-XP 320 1100/320 

Synthetic -35°C to +80°C Mobil Omala lsolube Klubersynth 
N/A 

Tribal 
PAO -31 °F to +176°F SHC 632 320 HD EP 460 EG 4-320 151 0/320 

Conventional -5°C to +40°C Mobilgear Omala 
SEP 

Kluberoil Energol Tribal 

VG 220 
Mineral +20°F to +104°F 630 220 GEM 1-220 GR-XP 220 1100/220 

Synthetic -34 °C to +80°C Mobil Omala lsolube Klubersynth 
N/A Tribal 

PAO -30°F to + 176°F SHC 630 220 HD EP 220 EG 4-220 1510/220 

VG 150 
Conventional -15°C to +25°C Mobilgear Omala 

4EP 
Kluberoil Energol Tribal 

& 
Mineral 5°F to +77°F 629 100 GEM 1-150 GR-XP 100 1100/100 

VG 100 Synthetic -37°C to +10°C Mobil Omala lsolube Klubersynth N/A N/A 
PAO -35°F to +50°F SHC 629 150 HD EP 150 EG 4-150 

Conventional -15°C to +25°C Mobilgear Omala 
2EP 

Kluberoil Energol Tribal 

VG 68 
Mineral 5°F to +77F 626 68 GEM 1-68 GR-XP 68 1100/68 

Synthetic -40°C to +10°C Mobil 
N/A 

lsolube 
N/A N/A N/A 

PAO -40°F to +50F SHC 626 EP 68 

VG 32 
Synthetic -40°C to + 10°C Mobil N/A N/A Kluber-Summit N/A N/A 

PAO -40°F to +50°F SHC 624 HySyn FG-32 

PAO = Poly Alpha O/efm 

SPECIAL PURPOSE LUBRICANTS 

Ambient Temperature Formulation Manufacturer Oil Brand Name 

20 to 104°F (-5 to 40°C) Food Grade Oil - Synthetic Chevron FM ISO 220 

20 to 104°F (-5 to 40°C) Food Grade Oil - Synthetic OilJAX Magnaplate 85W140-FG 

5 to 125°F (-20 to 50°C) Fluid Grease Mobi l Mobi lux EP023 

-30 to 140°F (-35 to 60°C) Fluid Grease - Synthetic Mobil Mobi lith SHC 007 

-30 to 140°F (-35 to 60°C) Flu id Grease - Synthetic Shell Albida LC 

STANDARD BEARING GREASE - NLGI 2EP Lithium 

Ambient Tern erature Formu lation 

-20 to 140°F -30 to 60°C Mineral 

OPTIONAL BEARING GREASES 

Ambient Temperature Formulation Manufacturer Grease Brand Name 

-40 to 230°F (-40 to 110°C) Synthetic She ll Aeroshell 6 

-40 to 230°F (-40 to 110°C) Food Grade - Synthetic Lubriplate SFL 1 

BIM 1010/2005/03 7 www.nord.com 
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LUBRICANT CAPACITY 

HNF-52451 
Rev 5 

Each reducer has the oil level and oil quantity adjusted according to the mounting position shown in the tables. When replacing the oil , consult 
the tables below to determine the proper amount of oil to be installed according to the reducer size and mounting position. Note that this is 
approximate and the final level will be adjusted when the reducer is installed. Acceptable oil fill level is within ½ inch of the bottom of the fill 
plug threads. 

LUBRICATION CAPACITY- HELICAL INLINE GEARBOXES 
Horizontal position Vertical position 

Mounting position single reduction 
B3 B6 B7 BB BS B 51 B 511 B511I V1 V3 vs V6 

SK 11E auarts 0.26 0.37 0.37 0.58 0.32 0.53 0.42 0.42 0.32 0.37 0.42 0.53 
liters 0.25 0.35 0.35 0.55 0.30 0.50 0.40 0.40 0.30 0.35 0.40 0.50 

SK 21E 
auarts 0.63 1.06 1.06 1.27 0.53 1.16 0.95 0.95 0.74 1.48 1.06 1.27 
liters 0.60 1.00 1.00 1.20 0.50 1.10 0.90 0.90 0.70 1.40 1.00 1.20 

SK 31E 
auarts 1.16 1.80 1.80 2.32 0.85 1.74 2.11 2.11 1.16 1.37 2.43 2.85 
liters 1.10 1.70 1.70 2.20 0.80 1.65 2.00 2.00 1.10 1.30 2.30 2.70 

SK 41E 
auarts 1.80 2.75 2.75 3.49 1.06 2.96 3.49 3.49 1.69 2.75 2.64 2.75 
liters 1.70 2.60 2.60 3.30 1.00 2.80 3.30 3.30 1.60 2.60 2.50 2.60 

SK 51E 
auarts 2.32 3.59 3.59 4.97 1.90 4.33 4.02 4.02 3.17 3.70 4.23 4.65 
liters 2.20 3.40 3.40 4.70 1.80 4.10 3.80 3.80 3.00 3.50 4.00 4.40 

Mounting position 
double reduction 

B3 B6 B7 BB BS B 51 B 511 B5111 V1 V3 vs V6 

SK02 
auarts 0.16 0.42 0.42 0.74 0.26 0.63 0.53 0.53 0.63 0.63 0.63 0.63 
liters 0.15 0.40 0.40 0.70 0.25 0.60 0.50 0.50 0.60 0.60 0.60 0.60 

SK 12 
quarts 0.26 0.53 0.53 0.90 0.37 0.95 0.63 0.63 0.95 0.90 0.79 0.79 
liters 0.25 0.50 0.50 0.85 0.35 0.90 0.60 0.60 0.90 0.85 0.75 0.75 

SK 22 
quarts 0.53 1.43 1.43 2.11 0.74 2.11 1.64 1.64 1.90 2.11 1.90 1.90 
li ters 0.50 1.35 1.35 2.00 0.70 2.00 1.55 1.55 1.80 2.00 1.80 1.80 

SK 32 
quarts 0.95 2.11 2.11 3.17 1.37 3.49 2.54 2.54 3.28 3.06 3.06 2.64 
liters 0.90 2.00 2.00 3.00 1.30 3.30 2.40 2.40 3.10 2.90 2.90 2.50 

SK42 
quarts 1.37 3.38 3.38 4.76 1.90 4.76 3.91 3.91 4.23 4.65 4.54 6.13 
liters 1.30 3.20 3.20 4.50 1.80 4.50 3.70 3.70 4.00 4.40 4.30 5.80 

SK 52 
auarts 2.64 5.39 5.39 7.19 3.17 6.55 5.92 5.92 7.82 7.19 7.19 7.40 
liters 2.50 5.10 5.10 6.80 3.00 6.20 5.60 5.60 7.40 6.80 6.80 7.00 

SK62 
auarts 6.87 15.85 15.85 13.74 7.40 14.79 16.91 16.91 19.55 15.85 16.91 15.85 
li ters 6.50 15.00 15.00 13.00 7.00 14.00 16.00 16.00 18.50 15.00 16.00 15.00 

SK 72 
auarts 9.51 24.30 24.30 19.02 10.57 19.55 24.30 24.30 29.59 24.30 27.47 24.30 
liters 9.00 23.00 23.00 18.00 10.00 18.50 23.00 23.00 28.00 23.00 26.00 23.00 

SK82 
quarts 14.79 33.81 33.81 28.53 15.85 30.64 36.46 36.46 47.55 39.10 46.49 36.98 
liters 14.00 32.00 32.00 27.00 15.00 29.00 34.50 34.50 45.00 37.00 44.00 35.00 

SK92 
quarts 26.42 54.95 54.95 49.66 27.47 49.66 54.95 54.95 82.42 77.14 80.31 77.14 
liters 25.00 52.00 52.00 47.00 26.00 47.00 52.00 52.00 78.00 73.00 76.00 73.00 

SK 102 
quarts 38.04 75.02 75.02 69.74 42.27 69.74 76.08 76.08 109.90 85.59 107.78 83.48 
liters 36.00 71 .00 71 .00 66.00 40.00 66.00 72.00 72.00 104.00 81 .00 102.00 79.00 

Mounting position 
triole reduction 

B3 B6 I B7 BS BS B 51 B511 B5111 V1 V3 vs V6 

SK 03 
quarts 0.32 0.63 0.63 0.85 0.53 0.95 0.85 0.85 1.16 0.86 0.95 1.32 
liters 0.30 0.60 0.60 0.80 0.50 0.90 0.80 0.80 1.10 0.81 0.90 1.25 

SK 13 
quarts 0.63 0.74 0.74 1.16 0.85 1.27 1.00 1.00 1.27 1.27 1.27 1.32 
liters 0.60 0.70 0.70 1.10 0.80 1.20 0.95 0.95 1.20 1.20 1.20 1.25 

SK 23 auarts 1.37 1.69 1.69 2.43 2.64 1.59 2.96 2.96 2.96 2.75 2.48 2.54 
liters 1.30 1.60 1.60 2.30 2.50 1.50 2.80 2.80 2.80 2.60 2.35 2.40 

SK 33 auarts 1.69 2.43 2.43 3.38 2.01 3.70 2.75 2.75 4.65 3.59 4.44 3.06 
liters 1.60 2.30 2.30 3.20 1.90 3.50 2.60 2.60 4.40 3.40 4.20 2.90 

SK43 
quarts 3.17 3.80 3.80 5.49 3.70 5.28 4.33 4.33 6.45 6.02 6.97 5.92 
liters 3.00 3.60 3.60 5.20 3.50 5.00 4.10 4.10 6.10 5.70 6.60 5.60 

SK 53 
quarts 4.76 6.34 6.34 8.14 5.49 7.40 7.08 7.08 9.40 8.88 9.19 9.19 
liters 4.50 6.00 6.00 7.70 5.20 7.00 6.70 6.70 8.90 8.40 8.70 8.70 

SK63 
quarts 10.57 13.74 13.74 11 .62 11 .62 12.68 14.79 14.79 19.02 14.79 16.91 15.32 
liters 10.00 13.00 13.00 11 .00 11 .00 12.00 14.00 14.00 18.00 14.00 16.00 14.50 

SK 73 
quarts 14.79 21 .13 21 .13 18.49 14.79 19.02 21 .13 21 .13 29.06 23.78 28.53 21 .13 
liters 14.00 20.00 20.00 17.50 14.00 18.00 20.00 20.00 27.50 22.50 27.00 20.00 

SK 83 
quarts 23.25 34.87 34.87 27.47 24.30 28.53 35.93 35.93 42.27 35.93 39.10 32.76 
liters 22.00 33.00 33.00 26.00 23.00 27.00 34.00 34.00 40.00 34.00 37.00 31 .00 

SK93 
quarts 42.27 51 .78 51 .78 46.49 42.27 46.49 51.78 51.78 78.19 73.97 76.08 73.97 
liters 40.00 49.00 49.00 44.00 40.00 44.00 49.00 49.00 74.00 70.00 72.00 70.00 

SK 103 
auarts 58.12 70.80 70.80 58.12 58.12 62.34 70.80 70.80 104.61 82.42 102.50 75.02 
liters 55.00 67.00 67.00 55.00 55.00 59.00 67.00 67.00 99.00 78.00 97.00 71 .00 

Note: Filling quantities are approximate figures. Oil level must be checked according to oil level plug after final installation. 
Acceotable oil fill level is within ½ inch of the bottom of the fill plug threads For mounting angles not shown, consult factorv. 
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SK 11 E - SK 51 E 

SK 02 - SK52 

iL__ 
il. ---

SK 62 - SK 102 

PARTS LIST 

-, 

l 
) 

RECOMMENDED SPARE PARTS 

IMPORTANT! 

Bearings - all 
Seals - all 

Gaskets - all 
Seal Plugs - all 

Shims - all 

1 
2 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
38 
37 
38 
39 
40 
41 
42 
43 
44 
47 
49 

130 
131 
132 

t 
i 

Driven gear 
Pinion shaft 
Driving gear 
Driving pinion 
Output shaft 
Key 
Shatt seal 
Shatt seal 
Circlip 
Output shaft bearing 
NILOS ring 
Seal 
Gearcase cover 
Spacer 
Vent plug 
Seal 
Socket head screw 
Key 
Spacer 
Output shaft bearing 
Supporting disc 
Shim 
Clrcllp 
Flanged eye bolt 
Bolt 
Seal 
Spacer 
Gearbox cover 
Pinion shaft bearing 
Seal 
Key 
Drain plug 
Seal 
Spacer 
Pinion shaft bearing 
Pinion shaft bearing 
Clrcllp 
Locking cap 
Shim 
Supporting disc 
Gear case 
Circllp 
Shim 
Clrcllp 
Shim 
NILOS ring 
NILOS ring 

When ordering parts, it is necessary to have the NORD SERJAL NUMBER from the uni t the parts are fo r. The seri al 
number will dictate the correct parts fo r that particular unit. The gearbox nameplate will have the seria l number on it. 

HNF-52451 
Rev 5 
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SK03 - SK53 

SK63 • SK 103 

SK 12/02 • SK 103/52 

Lll,_~ 

-E 
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3 
4 

5 
6 

27 
28 
29 
30 
34 
35 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
58 
57 
58 
59 
80 
81 
82 
83 

109 
112 
114 
115 
118 
118 
119 
120 
121 
124 
125 

Driven gear 
Pinion shaft 
SK63-SK103 
OrMng gear 
Driving pinion 
Fixing bolt 
Seal 
Spacer 

HNF-52451 
Rev 5 

Third reduction gearcase 
Drain plug 
Seal 
Circtip 
Bail bearing 
Key 
Shim 
Bail bearing 
Clrct ip 
Supporting disc 
Clrct lp 
Circt ip 
Key 
Circt ip 
Intermediate shaft, plain 
Intermediate shaft, gearcut 
Clrctlp 
Circf lp 
Shim 
Circlip 
Circt ip 
Oil-plug 
Seal 
Shafi seal 
Bail bearing 
Intermediate flange 
Spring washer 
Bolt 
Bolt 
Intermediate shaft, plaln 
Intermediate shaft, gearcut 
Bearing sleeve 
Circt ip 
Circt ip 
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TROUBLE SHOOTING 

PROBLEM WITH THE REDUCER 

Overloading 

Runs Hot 

Improper lubrication 

Loose foundation bolts 

Runs Noisy 
Worn RV Disc 

Failure of Bearings 

Insufficient Lubricant 

Output Shaft 
Internal parts are broken 

Does Not Turn 

Worn Seals 

Oil Leakage 

NORD Gaar Carparatian 
National Customer Service Toll Free 888-314-6673 

WEST MIDWEST 
PO Box367 

POSSIBLE CAUSES 

Load exceeds the capacity of the 
reducer 

Insufficient lubrication 

Excessive lubrication 

Wrong lubrication 

Weak mounting structure 

Loose hold down bolts 
Overloading unit may result in 
damage to disc 

May be due to lack of lubricant 

Overload 
Level of lubricant in the reducer not 
properly maintained. 
Overloading of reducer can cause 
damaqe. 
Key missing or sheared off on input 
shaft. 

Coupling loose or disconnected. 

Caused by dirt or grit entering seal. 

Overfilled reducer. 

Autovent clogged. 

Improper mounting position , such as 
wall or ceiling mount of horizontal 
reducer. 

www.nord.com 
SOUTH 

1121 Railroad Street 
Building 101 
Corona, CA 92882 
Phone 951-279-2600 
Fax 888-408-6673 

800 Nord Drive 
Waunakee, WI 53597 
Phone 608-849-7300 
Fax 800-373-6673 

100 Forsyth Hall Dr. 
Building 1 OOB 
Charlotte, NC 28273 
Phone 704-529-1255 
Fax 888-259-6673 
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SUGGESTED REMEDY 

HNF-52451 
Rev 5 

Check rated capacity of reducer, replace 
with unit of sufficient capacity or reduce 
load 
Check lubricant level and adjust up to 
recommended levels 
Check lubricant level and adjust down to 
recommended levels 
Flush out and refill with correct lubricant as 
recommended 
Inspect mounting of reducer. Tighten loose 
bolts and/ or reinforce mounting and 
structure 
Tiqhten bolts 
Disassemble and replace disc. Recheck 
rated capaci ty of reducer. 
Replace bearing. Clean and flush reducer 
and fill with recommended lubricant. 
Check rated capaci ty of reducer. 
Check lubricant level and adjust to factory 
recommended level. 
Replace broken parts. Check rated capacity 
of reducer. 

Replace key. 

Properly align reducer and coupling. 
Tighten coupling . 
Replace seals. Autovent may be clogged. 
Replace or clean. 
Check lubricant level and adjust to 
recommended level. 
Clean or replace, being sure to prevent any 
dirt from falling into the reducer. 

Check mounting position . Name tag & verify 
with mounting chart in manual. 

NORD Gaar Limited 
Toll Free in Canada 800-668-4378 

CANADA 
41 West Drive 
Brampton , Ontario L6T 4A1 
Phone 905-796-3606 
Fax 905-796-8130 
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Connections 

Frame 63 - 132 
230/460V - 60 Hz 

"I "I "I A 
HIGH T7 ,. T9 

VOLTAGE 

T1 T2 T3 

L1 L2 L3 

AA 
T7 ,. " 

LOW 
VOLTAGE 

T1 T2 T3 

L1 L2 L3 

332/575V - 60 Hz 
230/400V - 50 Hz 
400/690V - 50 Hz 

A 
HIGH 

VOLTAGE 

6 
LOW 

VOLTAGE 

Frame 160 + 

230/460V - 60 Hz 

L1 L2 L3 

T1 T2 T3 
U 1 V1 W1 A 

5/V2 ~ T8/V5 
HIGH 

4/ U2 c..:) U5/T7 
VOLTAGE 

6/W ~ WS/T9 

L1 L2 L3 

T1 T2 T3 AA u, v, w, 
T5/V 

I 
0 T8/V5 LOW 

VOLTAGE 

4/ U2 0 U5/T7 

6/ W O W5/T9 

460 V Ll.-60 Hz 

L1 L2 l.3 

General Brake Connection 

Normal brake reaction time 
(AC-Switching) 

Rapid brake reaction time 
(DC-Switching) 

-* 

HNF-52451 
Rev 5 

L 1/L2 - Brake voltage (AC) 
* The normally-open contact (NO) is no supplied by nord . II must 

close at the same time power is supplied to the brake. 
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seepex®com 
all things flow 

seepex, Inc. 

HNF-52451 
Rev 5 

511 Speedway Drive 
Enon, O H 45323 
Phone(937)864-7150 
Fax(937)864-7157 
www.seepex.com 
sales@seepex.net 

TERMS & CONDITIONS OF SALES AND/OR REPAIR 
The fo llowing terms and conditions shall apply to an order for all or any part the articles covered by this quotation unless specifically excepted therein: 

Prices 
Any prices quoted shall only be valid for orders 
placed within 30 days from the date of issue of the 
quotation. Prices are F.O.B. our plant in U.S. or 
Canadian dollars. We reserve the right to correct 
typographical or clerical errors. 
Terms 
All orders are subject to approval by our Credit 
Department. Unless otherwise stated, if payment 
for the invoice due is not made within thirty (30) 
days after shipment, administration fees of 
eighteen percent (18%) per year (equivalent to a 
nominal monthly interest rate of 1 ½%) will be 
applied on overdue accounts. The terms and 
conditions herein set forth are based upon tariffs, 
taxes, foreign exchange rates, delivery, and other 
conditions in effect on the date of this contract. In 
the event changed conditions, legislations, 
regulations, or other matters shall become 
applicable to any quotation, contract, or delivery 
hereunder, any increased exchange, duties, 
taxes, ocean freight , or other charges resulting 
from such action shall be for the custome~s 
account and seepex , Inc. may charge such 
increased duties, taxes, or charges to the 
customer. 

Unless the order includes the appropriate 
exemption certificates and/or licenses, duties, and 
taxes levied by Federal , State, or other 
governments are required to be charged 
automatically at the rate imposed at time of 
importation/shipment. Any change in law, 
regulations, or Government Department practice 
which causes a variation of any kind in the 
applicable charges from the amounts allowed for 
the quotation, shall result in an equivalent change 
in the price quoted. 

Until payment is made in full , seepex , Inc. shall 
retain the right, without notice, to repossess 
and/or retain the items, and/or dispose of them, 
for its benefit and hold the customer responsible 
for any loss. Customer agrees to enter into any 
agreements, contracts, or notices required to 
confim, such rights. 

Security 
In order to secure any obligations due to seepex, 
Inc. from the customer (whether or not under this 
contract) the customer grants and confirms in 
seepex, Inc. a security interest in: 
a) the merchandise covered by this contract, 

and 
b) in all property and funds of the customer 

now or hereafter in seepex, Inc. 
possession, whether or not arising out of 
this contract , and in all additions, 
accessions, and proceeds of such 
merchandise and/or property. The 
customer hereby authorizes seepex , Inc. to 
sign alone any financing statement or 
statements and to do all and any other 
things which may be necessary to perfect 
such security interest. 

f: lseepexl terms.doc 

Cancellation 
After acceptance, orders may be canceled only 
with our approval and payment in accordance with 
contract by the customer for work performed 
and/or material expenses incurred by us to date of 
cancellation . We reserve the right to cancel the 
order if the customer's financial condition, in our 
sole judgment, places the payment in jeopardy. 
Return 
No credit will be allowed for returns unless our 
authorization in writing for such returns has been 
obtained beforehand. A copy of this authorization 
is to be returned with the item as the packing slip. 
Shipment 
a) Handling Charge: Customer shall be 

responsible for making all 
arrangements for shipment of the order with 
a suitable carrier. In the event 
that customer requests that seepex make 
arrangements for shipment, then 
customer agrees to pay to seepex, in 
addition to the applicable shipping 
charges, a handling charge in the amount of 
10% of the shipping charges with a 
minimum $5.00 to a maximum charge of 
$150.00, with special services requiring 
additional charges. 

b) New Articles: Where shipping instructions 
indicate no exact routing , our best 
judgement will be used in determining 
routing but we shall not be liable for any 
charges beyond F.O.B. point. If changes 
are made at customer's request in a) F.O.B. 
point, b) in our normal routing from either 
the manufacturers' or our own plants and in 
these changes involve extra costs, such 
costs shall be for the customer's account, 
unless otheiwise noted on the seepex price 
quotation. 

c) Repair Work: Defined as work and services 
performed by seepex, Inc. All orders shall 
be delivered to and picked up from our plant 
unless otherwise specified. All costs of 
delivery shall be for the customers account 
unless otheiwise agreed to in writing prior to 
shipment. 

d) All Orders: On collect freight shipments, 
cartage charges from plant to carrier are for 
customers account. Title to articles passes 
to customer upon delivery to carrier acting 
as customer's agent subject to any right of 
retention by us. All claims for shortage in , 
and damages in, shipment or otheiwise 
must be reported to carrier immediately 
upon receipt with copy or report to ourselves 
within five (5) days. 

Guarantee 
a) New Articles: We guarantee articles of our 

manufacture against defects in material 
and/or workmanship for a period of three (3) 
years from date of acceptance, providing 
that the articles have been installed , 
maintained, and operated in accordance 
with our recommendations and instructions. 

b) Repair Work: Defined herein as work and 
services performed by seepex, Inc. We 
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guarantee all work and services perfomied by 
us against defect arising from workmanship 
and/or materials provided by us for a period 
of ninety (90) calendar days from the date of 
shipment to customer. 

c) All Orders: Claims shall be submitted 
promptly in writing to seepex, Inc. 
Replacement and/or repair under guarantee 
shall be made F.O.B. our plant. Our liability 
under these guarantees is limited to the 
replacement and/or repair only of defective 
material or workmanship and in no event shall 
seepex, Inc. be liable for any loss or damage 
of whatever kind of nature out of defects in 
material and/or workmanship, or resulting 
from delay, or loss of use of articles, or any 
installation into which the article may be 
installed , or arising out, of the contract of the 
work or service or from negligence. 

seepex, Inc. shall not be liable for any loss 
or damage resulting from delay and/or late 
delivery due to causes beyond our 
reasonable control. In no event shall 
seepex Inc. be liable for any claim 
exceeding the amount of this order. Our 
guarantee on products of other than our 
own manufacture is limited to the 
guarantee extended to us by the original 
manufacturer. On any claims for repairs 
and/or replacement under such guarantee 
all costs incurred by us which are not 
underwritten by the original manufacturers 
shall be for the claimant's account. Except 
as stated above no representations 
conditions or warranties are made with 
respect to products work or services 
express or implied verbal or otherwise 
including warranties of merchantability and 
fitness . Our guarantee and warranty shall 
not apply to materials or workmanship 
which have been subject to misuse, 
neglect or accident. 
seepex Inc. shall be held free and 
harmless from any dispute or claim 
anywhere arising relating to infringement 
of patent design trademark or copyright 
of items sold or repaired under this 
contract. 

Property r ights and risks 
The customets property at all times shall remain at 
the risk of the customer whi le being worked on by 
our personnel or on our premises and shall not be 
responsible for any loss or damage to the 
customer's property resulting from any cause 
whatsoever. 

Title to and rights in relation to item sold under this 
contracUquotations shall remain with seepex, Inc. 
until such items are paid for, subject to risk on 
products sold passing to the customer upon 
acceptance by a carrier or other, which shall 
constitute good delivery. 

7.95 
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seepex.com 

Europe: 

Great Britain 

seepex UK ltd 
3 Armtech Row 
Houndstone Business Park 
Yeovil Somerset BA22 BRW 
Tel +44.19 35.47 23 76 
Fax +44 .19 35.47 98 36 
sales@seepex.co. uk 

France 

seepex France SARL 
1, Rue Pelloutier 
F-77 183 Croissy Beaubourg 
Tel . +33.1.64 1144 50 
Fax+33.1 .64 11 4489 
info.fr@seepex.com 

Spain 

seepex GmbH 
C/Copenhague, 12 
Edif. Tifan Oficina 207 
28232 La Rozas 
Madrid 
Tel +34 .91 .636.13.53 
Fax +34 .91 .640.93.71 
jspoerck@seepex.com 

Asia: 

China 

seepex Pumps (Shanghai) Co., ltd . 
Xuanzhong Industrial Area 
201300 Shanghei 
Tel +86.21 .38 10 88 88 
Fax +86.38 10 88 99 
info.cn@seepex.com 

More seepex sales partners in Europe, 
America, Asia , Africa and Oceania 
you will find onour website. 

Ausgabe 
issue 

Austria 

seepex GmbH 
Sales Office Austria 
Oberm0llergasse 18 
A-3003 Gablilz 
Tel +43.22 31 .610 85 
Fax +43.22 31 .6 10 85 20 
hfriedl@seepex.com 

Irland 

seepex UK Ltd. 
Branch Office Ireland 
No 5 Arden Glas 
Portlaoise 
Co. Laois 
Tel. +353.5 78 68 18 26 
Fax +353.5 78 68 15 87 
mryan@seepex.co.uk 

The Netherlands 

seepex GmbH 
Bureau Nederland 
Maagdenburgstraat 22c 
NL-7421 ZC Oeventer 
Tel +31.570.51 .6644 
Fax +31.570.51 60 77 
seepex.nl@seepex.com 

India 

seepex India Pvt. ltd . 
Office No. 305. 
Raheja Arcade Building 
Sector 11 , C.B.D. Belapur 
Navi Mumbai 400614 
Tel +91 .22.4024 0434/35 
Fax +91 .22.4024 0436 
info.ind@seepex.com 

A / 24 .11 .2008 
Ookument 
document 

Belgiun 

seepex GmbH 
Bureau Belgie/Belgique 
lndustriezone Klein Gent-Link 21 
Welvaartstraat 14-1 bus 15 
Tel +32 .14.50 14 71 
Fax +32.14.50 14 61 
seepex.be@seepex.com 

ltalien 

seepex GmbH 
Ufficio de Rappresentanza per l'ltalia 
Piazza Luigi di Savolia, 22 
20124 Milano 
Tel +39.02.36 56 93 60 
Fax +39.02.92 87 78 53 
info.it@seepex.com 

North America: 

USA 

seepex INC. 
5100 Speedway Drive 
Enon Ohio 45323 
Tel.+1 .937.8 64 71 50 
Fax+ 1.937.64 71 57 
sales@seepex.net 

Japan 

seepex Japan Co., LTD. 
Keyaki Building 
Nakano-sakaue #101 , 
2-31-5 Chuo, Nakano-ku , 
Tokyo 164-0011 
Tel +81.3.57 55 59 71 
Fax +81 .3 57 55 59 72 
in fo.jp@seepex.com 

And what can we get flowing for you? 
Your nearest contact: 

Or visit www.seepex.com 

OM.ADR.01e 
Blatt 

sheet 1 (1) 

Appendix 210 

HNF-52451 
Rev 5 

seepex GmbH 
Postfach 10 15 64 
46215 Bottrop 
Scharnhblzstrar!e 344 
46240 Bottrop 
Germany 

Denmark 

Tel. +49.2041 .996-0 
Fax +49.2041 .996-400 
info@seepex.com 
www.seepex.com 

seepex Nordic AS 
Bakkegardsvej 411 
DK-3050 Humlebaek 
Tel +45.49 19 22 00 
Fax+ 45.49 19 32 00 
infor@seepex.dk 

Schweden 

seepex Nordic A/S 
Hamndalsvagen 58 
S-61633 Aby 
Tel +46.116.69 40 
Fax +46.116.6941 

Malaysia 

seepex (M) Sdn. Bhd. 
59-1, Jalan PJU 1/37 
Oataran Primo 
47301 Petaling Jaya 
Selengor Darul Ehsan 
Tel +60.3.78.80 69 51 
Fax +60.3.78 80 69 59 
seepex.m@seepex.com 
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Siemens PolyBlend WSLP 2400 Fl0P 
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WSLP-2400 Series 
Liquid Polymer Preparation Systems 

Equipment Type Liquid Polymer Preparation Systems 

Description 

HNF-52451 
Rev 5 

Liquid Polymer Preparation Systems are designed for long-term, dependable operation. Every des ign 
incorporates years of field experience with liquid polymer preparation with the knowledge of the leading manufacturer 
of water-soluble polymers. All liquid polymer preparation units add two unique options: variable speed mixing and 
automatic dosage control wi th constant solution strength to meet a wide range of polymer feed application 
requirements. 

WSLP-2400 Series 
The WSLP-2400 Series use multi-zone mixing. The first zone exposes the polymer to a high energy 

environment to minimize agglomeration. Reduced mixing energy in the second zone protects the fragile polymer 
chains from fracturing, making more polymer available for work. The baffling is designed to create a tapered mixing 
regime. The optional variable peed mixing optimizes the hydration process within each zone regardless of the type of 
polymer in use. Whether you adjust the output remotely or right at the unit, water flow and polymer feed increase and 
decrease together, automatically maintaining constant solution strength. Even primary and secondary dilution water is 
kept at the same ratio as output is adjusted. 

Advantages 

Utilities 

Frame 

• . . 
• . . 
. 
• . 
. . . 

Diaphragm, Gear, or Progressive Cavity Polymer Pumps 
2.4 - 24 gph polymer output 
240 to 12,000 gph water flow rate 
Meters neat emulsion or solution polymers 
Mixes product in-line to begin proper activation 
Variable speed mixer (optional) 
Simple installation and operation 
Low water flow protection 
Self-cleaning check-valve stainless steel 
304 Stainless steel frame I PVC 
Calibration column 

I 00 psi required primary dilution 
120VAC/60Hz/1Ph 
Connections: I½" FPT (water), 1 ½" FPT (solution), ½" FPT (polymer) 

• 36"W x 40"H x 16"0, 345 lbs, skid mounted 

This info nnation is for the specific material described Q!ill' and may not be val id if the material is used in combinat ion with any other materials or in any other 
process. To the knowledge of WaterSolve LLC, the in fonnation is accura te and reliable, but WaterSolve makes no express or implied warranty of merchantability 
for the material or for the information. WaterSolve makes no express or implied warranty of fitness for a pumose for the material or for the information. 

WaterSolve, LLC 
Visit us online @ www.gowatersolve.com 
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WaterSolve, LLC 
Visit us online @ www.gowatersolve.com 
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Re.AD THE \-1 \'.'.U<\L BEFORE YOU !'\/STALL. OPERA Tc.. OR SERVICE THIS u'-.IT 
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Rev 5 

SAFETY PREC,\LJTIO S: 
✓ Ensure that the control panel is grounded to avoid possible electrical shock or damage ta 

equipment. 

SAFETY '\/OTICE: 

✓ 

✓ 

Before servicing, tum off all power and assure power " lockout" to avoid possible electric shock. 
Disconnect external power to the control panel before removing or replacing fuses. 

This equ ipment contains high voltage! Electrical shock can cause serious or fatal injury. Only qual ified personnel should 
attempt installation, operation and maintenance of electrical equipment. 

WA~'-1'.'.G: 
Do not touch electrical connections before you first ensure that power has 
been disconnected. 

Be sure the system is properly grounded before applying power. Do not apply AC power 
before you ensure that all grounding instructions have been followed. National Electrical 
Code and Local Codes must be carefull y followed. 

Avoid extended exposure to machinery with high noise levels. Be sure to wear ear protective devices. 

This equipment may be connected to other machinery that has rotating part or parts that are driven by this equipment. 
Avoid the use of automatic reset devices if the automatic restarting of equipment can be hazardous to personnel or equipment. Do 
not by-pass or disable protective safety guards or devices. 

Be sure the load is properly coupled to the motor shaft before applying power. The shaft key must be fully captive by the load 
device. Improper coupling can cause harm to personnel or equipment if load decouples from the shaft during operation. 
Use proper care and procedures that are safe during handling, li fting, installing, operating and maintaining operations. Improper 
methods can cause muscle strain or other injuries. 

Before performing any motor maintenance procedure, be sure that the equipment connected to the motor shaft cannot cause shaft 
rotation. If the load can cause shaft rotation, disconnect the load from motor shaft before maintained is performed. 

Disconnect all electrical power from the motor windings and accessory devices before disassembly of the motor. 
Do not use these motors in the presence of flammable or combustible vapors or dust. These motors are not designed for 
atmospheric conditions that require explosion proof operat ion . 

Motors that are to be used in flammable and/or explosive atmospheres must display the UL label on the nameplate. 
UL rated motors must only be serviced by authorized dealers. 

CAUTION: 

To prevent premature equipment failure or damage, only qualified maintenance personnel should perform maintenance. 

Do not lift the motor and its driven load by the motor lifting hardware. The motor lifting hardware is adequate only for lifting the 
motor. Disconnect the load from the motor shaft before moving the motor. 

If eyes bolts are used for li ft ing the motor be sure they are securely tightened. The lifting direction should not exceed a 20° angle 
from the shank of the eye bolt or lifting lug. Excessive lifting ang les can cause damage. 

To prevent equipment damage, be sure that the electric service is not capable of delivering more than the maximum motor rated 
amps listed on the rating plate. 

If a HJ POT test (High Potential lnsulation Test) must be performed, follow the precautions and procedures in NEMA MG- I ands 
MG-2 standards to avoid equipment damage. 

If you have any questions or are uncertain about any statement or procedure, or if you require additional information please 
contact your authorized dealer. 
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TROUBLESHOOTING 

Symptom Possible Cause 

o Water Flow • Closed Valve on Water Supply 
• Blocked Solenoid Valve 
• Closed or clogged di scharge line 

• Rate Control Valve Closed 

Pump won't pump • Pump is turned OFF 
Chemical • No Water Flow 

Clogged Injection 
Check Valve 

Pump won't stop 

• Blocked Pump Discharge Line 

• Back Pressure is too high 
• Not enough water flow 

• Debris or Clumps in Polymer 
• Valve is stuck open allowing water 

into polymer line 

• Water flow is still established 
• Pump is in internal mode 

Appendix 215 

Corrective Action 

• Make sure valve is open 
• Dis-assemble and clean valve 
• Remove any blockages or open any 

closed valves 
• Make sure valve is open 

• Make sure pump is in ON position 
• Make sure all water valves (supply and 

di scharge) are open 
• Take di scharge line apart, check for 

blockage and clean if necessary 
• Reduce Back pressure on unit 
• Increase water flow or adjust water 

monitoring device (flow switch, DP 
switch, etc.) set point lower than the 
desired flow rate. 

• Check polymer supply for 
contamination 

• Remove valve from chamber and 
clean it 

• Shut off water valve or power to the 
unit 

• Switch pump to external 
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✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

120V/1/60, 10 AMP 

Discharge: 1 1/2" 
female hose fitting 

Polymer inlet: 1/2" 
~ ... Ht-- female hose fitting 

Water inlet: 1" FPT 

Verify all wiring, pipe/hose fitting connections are tight and all water supply valves are open fully. 

Energize power circuit that feeds unit. Turn the system "on-off-remote" switch to 
the "on" position (figure 6.1). Solenoid opens and water flow is established. 
NOTE: To prevent surges, always start generators prior to plugging in unit. 

Verify water flow adjust the system's water regulating valve (orange globe valve) until the desired 
GPM flow rate is achieved. Optimal flow is 20 gpm on primary mixing chamber flow meter. The other 
globe valve can be adjusted for post-dilution . 

"Open" main polymer supply valves. Switch LMI pump to external mode at pump face. 

Prime polymer pump, using priming kit provided with unit. Please contact a WaterSolve 
representative for priming instructions. For optimum pump performance, flooded suction is 
recommended . 

Turn pump power hand switch (located in back of unit) to "on" posit ion. The 
polymer pump electronic controller (REM-10) should be on and adjusted to 0% . 

After water flow is established, mixing chamber motor starts. Adjust the REM-10 
to"50%". Verify polymer "enters" the pump and mixing chamber. 

Increase or decrease the polymer pump speed with REM-10 touch pad to 
achieve the desired % polymer concentration. 

CAUTION: DO NOT OPERATE POLYMER PUMP WITHOUT PRODUCT. DO NOT RUN UNIT 
UNLESS WATER FLOW IS ESTABLISHED. POLYMER ALONE CAN PLUG DISCHARGE 
PLUMBING. 
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SYSTEM SHUTDOWN & MAINTENANCE 
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On-Off-Remote 

Pump power switch 

Polyblend mixing 
chamber 

Primary mixing 
~e'l=-- chamber water flow 

✓ Turn off sludge pump. 

✓ Adjust REM-1D to 0%. Shut off polymer feed with ball cock. 

Allow water to run through make-down unit, polyblend, injection 
port(s), and discharge line for 10 minutes. 

✓ Turn off pump power hand switch on back of unit. 
✓ Close polymer solution injection port. 
✓ Turn off make-down unit and close primary water flow valve. 
Disconnect power and water from unit if not using for a week 
or more. 
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WSLP 2400 SERIES MODEL OPTIONS GUIDE 

Model numbers can be generated as follows: 

EXAMPLE : WSLP 2400 F-------10------

DIAPHRAGM 

GPH LPH 

A. .04 (1.5) 

B. 1 (3 .8) 

C. 2.5 (9.5) 

D. 4 (15.2) 

E. 10 (38) 

PROGRESSIVE CAVITY 

F. 10 (38) 
G. 30 (114) 

H. so (190) 

GEAR 

I. 18 (68) 
J. 36 (137) 

K. 60 (228) 

VOLTAGE 

10. 120 VAC 60 Hz lPh 

CONTROLS 

N. On-OFF-REMOTE 

0 . MICROCONTOLLER 

P. FLOW PROPORTIONALS 

OPTIONS 

V. Variable Speed Mixer 

N-------

4964 Starr St. SE, Grand Rapids, MI 49546 
office: (616) 575-8693 fax: (616) 575-9031 

www.gowatersolve.com 

Appendix 218 

V 

HNF-52451 
Rev 5 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

Liquid Polymer Preparation Systems 

WSDP-2400 Series 
This system is the best product available to handle your liquid/solid separation 

needs. The combines USFilters's proven motorized mixing technology with 

precise controls to provide superior polymer preparation. This system can be 

configured with a variety if pump offerings, variable speed mixing and automatic 

dosage control with constant solution strength to meet a wide range of polymer 

feed application requirements. The open frame design permits quick and easy 

maintence and is engineered to handle the harshest environments. The is 

designed to handle new polymer developments, ultra-high molecular weights, 

different charge densities, and even totally new chemistries. Variable speed drives 

are available or the constant speed motor is standard. Whether you adjust the 

output remotely via 4-20 mA signal or right at the unit, water flow and polymer 

feed increase or decrease together. 

• l 15-230VAC/60Hz/1PH 

• 230-460V AC/60Hz/3PH 

• 36"W x 41"H x 20" 

• DIAPHRAGM, GEAR OR PROGRESSIVE CAVITY 

• 304 SS FRAME/ PVC 

• POL YBLEND A, B, OR C 

Picture 

4964 Starr St. SE, Grand Rapids, MI 49546 

office: (616) 575-8693 fax: (616) 575-9031 

www.gowatersolve.com 
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www.gowatersolve.com 

WaterSolve's PolyBlend 
WSLP-600USF and WSLP-2400USF 

Standard Operating Procedure 

2006 
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1. OBJECTIVE 

The objective of this Standard Operating Procedure (SOP) is to provide a detailed overview of 

start-up and shutdown of WaterSolve's PolyBlend WSLP-600USF and WSLP-2400USF units. 

These polymer make-down units were designed for field application of emulsion polymer(s) to 

sludges and liquid residuals as they are pumped to Geotube® containers and other dewatering 

applications. This SOP provides contractors and facility operators a synopsis of the setup, startup, 

and shutdown for this unit as well as packaging for pickup by LTL Freight Handlers. 

WSLP-600USF - Standard Operating Procedure 
WSLP-2400USF 
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2. PROCESS OVERVIEW 

WaterSolve Emulsion Systems WSLP-600USF and WSLP-2400USF dilute emulsion or solution 

polymer to a pre-determined concentration. Adjustab le system parameters allow the operator to 

make dependable solutions for polymer optimization (our recommended range is 0.1 % to 1.0%). 

The system was designed as a direct polymer solution feed to the application point system. 

The system can be automated to a batch process with the addition of an application tank and tank 

level sensors. 

OPERATION 

The standard WSLP Series dilutes and mixes polymer solutions up to 40gpm. This can be a 

continuous or batch operation . A diaphragm pump meters emulsion or solution polymer. The 

polymer is injected through a self-cleaning check valve into a polyblend mixing chamber for 

initial mixing. Final solution mixing takes place with an in-line static mixer. The resulting 

solution is discharged to the application point or to an application tank (Automated Series) to 

await distribution. 

WSLP-600USF - Standard Operating Procedure 
WSLP-2400USF 
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3.SAFETY 
These instructions contain general information, which should be observed by any operator that is 
responsible for this equipment. The entire manual should be read and understood before 
operating the unit. 

• This is a general guidance for safety precaution and will not supersede any local or 
national safety regulations. Best available safety practices should always be used. 

• The end user must ensure that all maintenance, inspection, and installation work is 
carried out by authorized and qualified personnel. 

• All electrical sources to the equipment must be "tagged" and " locked out" prior to work 
performed. 

• All mechanical devices need to be at "zero potential energy" before commencing work. 
The unit could start automatically if not properly shutdown . 

• All safety and protection devices (e.g. coupling guards) must be replaced once repairs 
are completed. 

• Warranty is void if modifications are made and not agreed upon prior to and between the 
buyer and seller. Use of this equipment that differs from the design specification (or 
products) will revoke any and all liability from the seller. 

• Only the recommended spare parts should be used for repairs or replacement. 

• Check with the seller or manufacturer before any chemical, other than the one designed 
for, is used. 

WSLP-600USF - Standard Operating Procedure 
WSLP-2400USF 
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4. INSTALLATION 

Place the polymer preparation unit in a well-lit area 
that is: 

• Clean and dry 

• Temperature controlled, if possible 

• On a firm foundation, free from vibration 

• Anchored to a firm foundation if a permanent installation 

• Away from high traffic areas 

• Not underneath a walkway or other contaminating situations 

• Close as possible to the polymer supply tank or room provided to 
place polymer containers 

• Close proximity to the polymer application tank. 

WSLP-600USF - Standard Operating Procedure 
WSLP-2400USF 
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5. UTILITY CONNECTIONS: 

5.1 Water Supply 

Use l " FPT fitting for clean particulate-free water. Supply must be 30-60 GPM of 
uninterruptible flow at less than 100 PSI. The water must be a continuous, steady 
supply. There should not be other equipment or wash down hoses connected to this 
supply. A lack of consistent supply will shut the system down (Figure 5.1). 

5.2 Solution Output 

Discharge connection : 1 1/2" FPT fitting. The discharge lines should be at least 1" I.D. 
and should be supported appropriately to prevent undue stress (Figure 5.1). 

5.3 Electrical 

The WSLP Series preparation units operate with 120/1/60, 10 Amps. 

5.4 Polymer Supply 

For optimum performance, the polymer-metering pump should always have a flooded 
suction. Connect to the 1/2" female hose fitting with hard pipe or reinforced hose 
(Figure 5.1). 

o Level sensors, if supplied, should be installed according to the original 
manufacturers' instructions. Reference the electrical schematics for the proper 
wiring terminals. 

o WaterSolve strongly recommends the skid framework be grounded securely to 
prevent any damage or hazards. 

o All local and national electrical codes should be followed for safety and accident 
prevention. 

WSLP-600USF - Standard Operating Procedure 
WSLP-2400USF 
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Figure 5.1. WSLP-2400USF. 

I. 

2. 

3. 

4. 
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Discharge: l 1/2" 
female hose fi tti ng 

120V/ l /60, 10 Amps 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

6. INITIAL SYSTEM STARTUP: 

o Verify all wiring connections are tight and secure. 

o Verify all pipe/hose fittings are tight and secure. 

o If practical, position and secure solution discharge hose into an injection port or drain 
until all calibrations are made. 

o Verify all water supply valves are open fully. 

o Energize power circuit that feeds unit. 

o Turn the system "on-off-remote" switch to the "on" position (Figure 6.1). Solenoid opens 
and water flow is established . 

o Verify water flow. 

o Adjust the system's water regulating valve (orange globe valve) until the desired GPM 
flow rate is achieved. Optimal flow is 20 gpm on primary mixing chamber flow meter. 
The other globe valve can be adjusted for post-dilution . 

o "Open" main polymer supply valves. 

o Switch LMI pump to external mode at pump face. 

o Prime polymer pump, using priming kit provided with unit. Please contact a WaterSolve 
representative for priming instructions. For optimum pump performance, flooded suction 
is recommended. 

o Turn pump power hand switch (located in back of unit) to "on" position. The polymer 
pump electronic controller (REM-lD) should be on and adjusted to 0%. 

o After water flow is established, mixing chamber motor starts. Use air bleed valve to 
purge any air trapped in the mixing chamber. 

o Adjust the polymer pump electronic controller (REM-lD) to "50%". 

o Verify that product "enters" the pump and mixing chamber. 

o Adjust the REM- lD to 0%. 

o Increase or decrease the polymer pump speed with REM-lD touch pad to achieve the 
desired % polymer concentration. (Output can also be adjusted at pump face by varying 
the stroke length.) Repeat above steps as necessary. 

CAUTION: DO OT OPERATE POLYMER PUMP WITHOUT PRODUCT. DO 
NOT RUN UNIT UNLESS WATER FLOW IS ESTABLISHED. POLYMER ALONE 
CAN PLUG DISCHARGE PLUMBING. 

WSLP-600USF - Standard Operating Procedure 
WSLP-2400USF 
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Figure 6.1. WSLP-2400USF startup. 
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7. CALCULATIONS: 

Unit output is determined by setting pump stroke length and stroke frequency 

together with setting dilution water flow. Establish desired solution volume and 

solution concentration, then proceed. 

EXAMPLE: 

100 GPH (380 LPH) of 0.5% polymer solution desired. 

A 2 GPH (7.6 LPH) diaphragm pump is used. 

Neat Polymer Requirement: 

(100 GPH) x (0.005) = 0.5 GPH neat polymer 

Determine Pump Usage: 

(0.5 GPH) / (2 GPH) = 25% pump capacity 

Set Controls: 

A 2 GPH pump @ 100% stroke length and 25 strokes per minute will 

deliver 0.5 GPH. However, 2 GPH pump @ 50% stroke length and SO 

strokes per minute will also deliver 0.5 GPH with a more 

homogenous mix. 

NOTE: Do not exceed polymer concentrations of 1 % in the 
PolyBlend ! ! ! 

WSLP-600USF - Standard Operating Procedure 
WSLP-2400USF 
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8. SYSTEM SHUTDOWN & MAINTENANCE 

IF OUT OF SERVICE FOR LESS THAN ONE WEEK: 

1. Tum off sludge pump. 

2. Adjust REM- ID to 0%. Shut off polymer feed with ball cock. Allow water to run 
through make-down unit, polyblend, injection port(s), and discharge line for I 0 
minutes. 

3. Tum off pump power hand switch on back of unit. 

4. Close polymer solution injection port. 

5. Tum off make-down unit and close primary water flow valve. Disconnect power 
and water from unit if not using for a week or more. 

IF OUT OF SERVICE FOR MORE THAN TWO WEEKS OR 
RETURNING TO WATERSOLVE: 

1. Tum off sludge pump. 

2. Adjust REM- ID to 0%. Shut off polymer feed with ball cock. Disconnect 
polymer feed line and connect to quart of mineral oil (vegetable or com oil). Tum 
REM-lD to 25% and allow oil to flow through polymer pump, mixing chamber, 
and discharge line. DO NOT USE WATER TO CLEAN POLYMER PUMP!! 

3. Set REM-ID to 0%. 

4. Allow water to run through make-down unit, injection port(s), and discharge line 
for 10 minutes. 

5. Tum off pump power hand switch on back ofunit. 

WSLP-600USF - Standard Operating Procedure 
WSLP-2400USF 
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6. Close polymer solution injection port. 

7. Tum off make-down unit and close primary water flow valve. Disconnect power 
and water from unit if not using for a week or more. 

8. Drain water from mixing chamber (valve under unit), flow chambers, and piping. 

PACKAGING: 

1. Place make down unit on pallet and secure with l " x 2" across the unit base with 
6 screws provided. 

2. Place cardboard walls over unit, inside pallet base. 

3. Put lid over the unit and secure entire crate with strapping and clips provided as 
per directions below. 

Strapping 

Strapping A. Fold over 12" of strapping material on itself. With the open ends of the 
clip up, push the folded strapping up through the center of the clip. 

WSLP-600USF - Standard Operating Procedure 
WSLP-2400USF 
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Strapping B. While holding the folded strapping under the clip, slide the strapping 
loop over the clip end. 

Strapping C. Repeat for other side. To pull strapping tight, place a knee on the 
strapping, and pull end until taunt. 

WSLP-600USF - Standard Operating Procedure 
WSLP-2400USF 
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9. TROUBLESHOOTING 

Symptom 

No Water Flow 

Pump won't pump 
Chemical 

Clogged Injection 
Check Valve 

Pump won't stop 

Possible Cause 

• Closed Valve on Water Supply 
• Blocked Solenoid Valve 
• Closed or clogged discharge line 

• Rate Control Valve Closed 

• Pump is turned OFF 
• No Water Flow 

• Blocked Pump Discharge Line 

• Back Pressure is too high 
• Not enough water flow 

• Debris or Clumps in Polymer 
• Valve is stuck open allowing water into 

polymer line 

• Water flow is still establ ished 
• Pump is in internal mode 

WSLP-600USF - Standard Operating Procedure 
WSLP-2400USF 
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Corrective Action 

• Make sure valve is open 
• Dis-assemble and clean valve 
• Remove any blockages or open any closed 

valves 
• Make sure valve is open 

• Make sure pump is in ON position 
• Make sure all water valves (supply and 

discharge) are open 
• Take discharge line apart, check for blockage 

and clean if necessary 
• Reduce Back pressure on unit 
• Increase water flow or adjust water monitoring 

device (flow switch, DP switch, etc.) setpoint 
lower than the desired flow rarte 

• Check polymer supply for contamination 
• Remove valve from chamber and clean it 

• Shut off water valve or power to the unit 
• Switch pump to external 
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Attachment D-6 
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BEST AVAILAB LE COPY 

Appendix 234 

HNF-52451 
Rev 5 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

'1J) TSURUMI PUMP 17240534/8-10040-7 

B Q Submersible Stainless-Steel Channel Impeller Pump 

CQ Submersible Stainless-Steel Cutter Pump 

Sf Q Submersible Stainless-Steel Centrifugal Pump 

OPERATION MANUAL 

INTRODUCTION 

Thank you for selecting the Tsurumi BO Submersible Stainless-Steel Channel Impeller 

Pump, CO Submersible Stainless-Steel Cutter Pump, or SFQ Submersible Stainless

Steel Centrifugal Pump for your application . 

This equipment should not be used for applications other than those listed in this manual. 

Failure to observe this precaution may lead to a malfunction or an accident. In the event of 

a malfunction or an accident, the manufacturer will not assume any liability. After reading 

this Operation Manual, keep it in a location that is easi ly accessible, so that it can be re

ferred to whenever information is needed while operating the equipment. 

CONTENTS 

1. BE SURE TO READ FOR YOUR SAFETY ............. .. .... .. 1 

2. PART NAMES ........... ............. ....................................... .. 4 

3. PRIOR TO OPERATION ... .. .. .. .. .......................... .. .. .. .. .. 5 
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5. ELECTRICAL WIRING ...... ..... .... ............ .. .......... .. ..... ..... 9 
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7. MAINTENANCE AND INSPECTION .................. .. .... .. ... 13 

8. DISASSEMBLY AND REASSEMBLY PROCEDURE .. .. .. 14 

9. TROUBLESHOOTING ........... ................ .. ..... ... .. ........... 17 

TSURUMI MANUFACTURING CO., LTD. 
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[) BE SURE TO READ FOR YOUR SAFETY _,,.. 

Be sure to thoroughly read and understand the SAFETY PRECAUTIONS given in this section before using 
the equipment in order to operate the equipment correctly. 
The precautionary measures described in this section are intended to prevent danger or damage to you or 
to others. The contents of th is manual that could possibly be performed improperly are classified into two 
categories : & WARNING, and & CAUTION. The categories indicate the extent of possible damage 
or the urgency of the precaution. Note however, that what is included under & CAUTION may at t imes 
lead to a more serious problem. In either case, the categories pertain to safety-related items, and as such, 
must be observed carefully. 

• & WARNING : Operating the equipment improperly by failing to observe this precaution may possibly 
lead to death or injury to humans. 

• & CAUTION : Operating the equipment improperly by fail ing to observe th is precaution may possibly 
ca use injury to humans and other physical damage. 

• NOTE : Gives information that does not fall in the WARNING or CAUTION categories. 

• Explanation of Symbols: 

&, : The 6 mark indicates a WARNING or CAUTION item. The symbol inside the mark describes the 
precaution in more detail ("electrical shock'', in the case of the example on the left). 

® ; The 0 mark indicates a prohibited action. The symbol inside the mark, or a notat ion in the vicini ty of 
the mark describes the precaution in more detail ("disassembly prohibited", in the case of the 
example on the left). e : The e mark indicates an action that must be taken, or instructs how to perform a task. The symbol 
inside the mark describes the precaution in more detail ("provide ground work" , in the case of the 
example on the left) . 

.......... PRECAUTIONS TO THE PRODUCT SPECIFICATIONS 

& CAUTION 

0 
eoo not operate the product under any conditions other than those for which it is speci

fied. Failure to observe the precaution can lead to electrical leakage, electrical 
shock, fire, water overflow or other problems . 

.......... PRECAUTIONS DURING TRANSPORT AND INSTALLTION 

ieuse an appropriate lilting equip-
i ment to lift the unit. Improper ft lifting may result in the fall of 'V' the product which could cause 

damage of the product or 
human injury. 

WARNING 
einstall the product properly in 

0 
1 accordance with thi_s instruc)ion ~~ 
' manual. Improper mstallahon ~ 

may result in electrical leakage, .,,-
electrical shock, fire, water .,,-
leakage, or injury. 

. . -·· -···· · ·-·· ··------
eElectrical wiring should be eProvide a secure grounding 

performed in accordance with all . dedicated for lhe product. Never 
applicable regulations in your ~ ;.}::, l fa il to provide an earth leakage 

neglecting the installation of ! 'f, overload relay in your starter or 
country Imperfect wiring or :~ circuit breaker and a thermal 

proper equipment will cause __ __! 'I control panel (Both available on 

electrical leakage or lire·-· -- - -· . 

1 

.t .. h .. e._ market). If an electrical leakage occurs by due to a 
product failure, it may cause 
electrical shock. 

1euse a power outlet that has a sufficient rating and has been exclusively ft: provided tor the pump. It the power outlet is shared with other equipment, 'V' it can lead to an abnormal heat of the outlet and can cause fire as a 
result. 

-1-
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Ii\ CAUTION 
eBe sure to provide a ground wire w 

securely. Do not connect the , 
,ePrevent a metallic object or dust * , 

I 
from sticking to the power plug. *tp 

water pipe, lightening rod, or ~ 'M 
• 

ground wire to a gas pipe, • 

telephone ground wire. Improper 'ff -It' 
grounding could cause electri-

0 Adhesion of foreign object to the ~ 
plug could cause electr ical 

. shock, short.-circu it, or fire. 

cal shock.. 
' ··- -,.•~1fe~itliii~~f ~~~i 1~!\~i~~-o-r----l · . ---J -~-1~;,0ir~iil~~iiti~~r ~~b-~e-a-~~i: ~-~--

0 use it as a lifling device. The cable~•,, ,., o. or it is not closely fitted. Connect '-
• may be damaged, which may O every conductor of the cabtyre cable 

cause electrical leakage, short• . securely to the terminals. Failure to ~ 
circu it, electrical shock, or fire. I observe this can lead to electrical -Ii 

shock, short-circuit, or f ire. 
···· I• 1nstall a non-return valve in the -· 

-- ·--- ~ ---------------·---··· -- ·~---·····- --·-·--- --

discharge piping if the tank is ~ 
1 deep or it is long, in order to 

0 
i prevent reverse flow that occurs / __ -ca,. 
! when the pump stops . Failure to •'L _____ ~; 
· do th is may allow the reverse 

f low, which may result in frequent 

I.When the product will be carried by !• 
hand, decide the number of persons 
considering the mass of the product. 
When lilting up the product, do 

0 . not attempt to do it by simply 
bowing from the waist. Use the 
knees, too, to protect your back. 

•1 ON/Off of the pump. Th is could cause 
breakdown of the pump and may lead to 
electrical leakage or electrical shock. 

••- - - • • ••,- - • .,•- • ••••••• .,. ••••••• •••••• - •• •••• -•• ••• ~ • n•••- -•••-• --- -•••-•--•- ••- •-- --•• •• • • • •••• •••• •••-•••- .. •- -----

\.This pump is neither dust-proof nor e11 a hose Is used for the discharge 

0 . explosion-proof. Do not use it at a -- "'i'', · . . 0 '! line, take a measure to prevent the~• 11 
dusty place or at a place where :·.·~ -· hose from shaking. If the hose ~~ 

I 
toxic, corrosive or explosive gas is ' • shakes, you may be wet or 11< 
present. Use in such places . injured. 

, could cause fire or explosion. 

,,..... PRECAUTIONS DURING TEST OPERATION AND OPERATION 

! WARNING 
e Never try to operate the pump if , e Never start the pump while it is ~ 

0 somebody is present in the pump l~" 

0 
· suspended, as the unit may jerk ' · ~ 

sump. If an electrical leakage _ . 11 \ and could lead to injury. , _ 
, occurs, it can cause electrical l cc' ·, 

shock. · 
1---,.-W_h_e_n-changing power.conneciion.is o~ ·- - - jewh~n inspecting the-pump, be sure 

I oeeded lo correct ~, a;,.o;oo ol t to rum off the "°"'"""' (e,rth 
rotation, be sure to turn off the leakage circuit breaker, etc.) so that 

0 power supply (earth leakage circuit _ o 1· the pump may not start acciden-

1

. breaker, etc.), and perform the work tally. Failure to do so may lead to 
after making sure that the impeller STOP a serious accident. 
has stopped completely. Failure to do so 
may lead to electrical shock, short
circuit, or inj ury. 

:e Do not touch the product with bare 

OFF 

{~ 

·e Do not operate the product under 
any voltage other than described 
on the nameplate with the voltage 
variation limit within ±10%. If ii is 

· hands du ring or immediate after 1 , 
the operation, as the product may ) ) \ 
become very hot during operation. ~ 
Failu re to observe th is caution -~. 

0 
I 

operated with a generator, it is @ 
strongly s~ggested_ not to operate ~;I\!~e 
other equipment with the same , . 
generator. Failure to observe this caution I , 
may cause malfunction and breakdown I 
of the product, which may lead to 

may lead to be burned. 

electrical leakage o r electri cal shock. . 

,. Do not ;;se th;p;o;i~~t t~i h~-i -;r -- - . - --ij' -----_·• Do not;~~ ·u:;~ product dry or --- - --
1 warm liquid over 40°C, as doing so 'Ji I operate it with its gate valve ~ 

f("\ , will damage the product, which II-,. t<:'\ closed, as doing so will damage ~ 
'\_y: may lead to electrical leakage or ll '\_y' the product, which may lead to . ,r-

electrical shock. electr ical leakage or electrical ·; ...... ~ · 
· shock. ·· · --
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& CAUTION 

0 
e oo not allow foreign object (pin, I :e when the product will not be used 

wire , etc.) to enter the suction inlet ! for an extended period, be sure to 
of the pump. Failure to observe ! c turn oft th e power supply (earth 
th is caution could cause it to ~ i . . leakage circuit breaker, etc.). 
malfunction or to operate abnor- ! - Deterioration of the insulation 
mally, wh ich may lead to electri- I may lead to electrical leakage, 
cal leakage or electrical shock. ! electrical shock, or fire . 

........ PRECAUTIONS DURING MAINTENANCE AND INSPECTION 

& WARNING 
!•Absolutely turn off the power OFF 1•00 not disassemble or repair any 
. supply or disconnect the plug gJ parts other than those designated 0 1 belmesla,tiog maioteoa= m ( 1 in the operation manual. lt repairs 
, inspection . Do not work with wet ! are necessary in any other than 
· hands. Failure to observe these ! the designated parts, consu lt with 

cautions may lead to electrical the dealer where it was 
shock or injury. STOP purchased or Tsurumi representa-

--- - - ----------- ----

© 
tive. Improper repairs can 

e tn case any abnormality (excessive result in electrical leakage, 
vibration , unusual noise or odor) is electrical sh ock, fire, or water 
found in the operation, turn the OFF leakage. 

0 . 
power off immediately and consult { ~ 
with the dealer where ii was 
purchased or Tsurumi representa- ~ 
tive. Continuing to o perate the i I 
product under abnormal condi· 
tions may result in electrical 
shock, fire, or water leakage. 

& CAUTION 

~ 

0 • After reassembly, always perform a test operation before resuming use of the 

~~ product. Improper assembly can result in electrical leakage, electrical 
shock, tire, or water leakage. n 

........ PRECAUTION TO POWER OUTAGE 

& WARNING 

0 l• tn case of power outage, turn off the power supply. The product will resume 
operation when the power is restored, which presents serious danger to 

: people in the vicinity . 

........ OTHER PRECAUTION 

/!\ CAUTION 

0 • Never use the product for potable water. It may present a danger to human 
health. 
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[I) PART NAMES 
• Example: BO Series 

Ai r Release Valve 

Discharge Bend 

• Example: SFQ Series 

Oil Plug 

Screwed Flange \ 

Cabtyre Cable 

EyeBolt 

Mechanical Seal 

Lubricant 
Oil Lifter 

lif'r-,sfii\~~f-f\------- Oil Seal 
Impeller 

Pump Casing 
Impeller Thread Protect Cap 
Suction Cover 

Strainer Stand 

, ___ Cabtyre Cable 

-4-
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[I) PRIOR TO OPERATION 
After unpacking , verily the contents. 

llllll"""""Product Inspection 
Inspect the product for damage during shipment, and make sure all bolts and nuts are 
tightened properly. 

llllll"""""Specification Check 
Check the nameplate of the unit to ve rify that it is the product that you have ordered. Pay 
parti cul ar attention to its voltage and frequency specifications. 

111111""""" Accessory Check 

Verify that all accessory items are included in the package. 
Operation Manual ................... .... .... .... ....... I 

Note• ff you djscovcr any damage or discrepancy in the product, please contact the dealer where 
• this cquipmem was purchased or th e Tsurnmi sales ofhcc in your area. 

111111""""" Product Specifications 

~ CAUTION Do not op':r_ate this p roduct under any conditions other than those that have 
~ been specIfced. 

• Major Standard Specifications 

Applicable 
Liquids 

Pump 

Motor 

Connection 

Consistency and 
Temperature 

I - - · -
! 

I Impeller 

BO ,CO Serles: Waste water, sewage, and liquid carrying waste and solid 
mattersand Chemical Waste water ; O ~ 40°C 

SFO Series: Chemical Waste water ; 0 ~ 40°C 
-·-----··· . - ------

BO Series: Channel type 
CO Series: Channel type (with Cutter Mechanism) 

---+-S_F_Q_ S_eries: Semi-open type -----·-·------ •··-··---·····-· 
Shall Seal 

Bearing I Specifications 

1 Insulation __ . _ 

' Protection System 
(built-in) 

Double Mechanical Seal 
··-··--·--·- --·- -----··- ·-- - - ·-· 

Sealed Bait Bearii::IJ.. _______________ ... ····------ _ 

IJry $_u_bm~_~ib~e !nduc~i911 _~otor, 2-Po!~- 4-~?_le_______ _ ____ ·····-
Class E and F 

Circle thermal protector (7.5kW max.) 
Miniature protector ( 11 kW) 

Lubrican~t~_-+---T~u~rb=in~e~oil VG32 (non:.idd it iy~L_ _______ . 
BO ,CO Series:Special screwed flange (1.5kW max.) 

JIS10K flange (above 2.2kW minimum and guide-rail type) 
SFO Series: Special screwed flange (3.7kW max.) 

JIS10K flange (above 5.5kW minimum and guide-rail type) 
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@J INSTALLATION 

&CAUTION • Use with a power supply voltage variation within% 10% of the rated voltage. 
• The water temperature for operating the pump should be between o - 4o•c. 

Failure to observe the precautions given above could cause the pump to 
malfunction, which may lead to current leakage or electrical shock. 

Note. To use the pump for a sp ecial solu t ion, concaa the dealer where it was p urc/Jased, or t he 
• Tsu rumi sales offi ce in your area. 

• Critical Use Pressure 

/4\ CAUTION Do not operate the p~mp in an area t hat Is exposed to a water pressure that 
ill exceeds the values given below. 

BO ,CO Series 

Critical Use Pressure .__ _ ___ __ AppJicable PU!!llJ.._ . --·- - .. _ .. - - -·---·-. ------- - . ----------
- Models with output o! 9.~i~\IV _____ _ .. 0.2MPa (2kgf/cm2)_- discharge pressure _during use ·---

Models with output of 0.75kW - 3.7kW 0.3MPa (3kgf/cm2) - discharge pressure during use 

SFO Series 

. .... AppJicab le Pumiz __ ------- ----- ···· ··-· _Q.!:!! ical ~ ~e_f: r~ssur~-- ..... . 
Models_with output of 0.75kW_ or under ____ ------·· 0.2MPa (2~gf/cm2) - . discha~!te pressure during use ___ _ 

Models with output between 1 .5kW - 3. ?kW 0.3MPa (3kgf/cm2) - discharge pressure during use 

Models with ou tput of 5 .5kW or above 0.3MPa (3kgflcm2) · 

llll"""""Preparation for Installation 

• Single-phase power supply: 
Use a megger to measure t he resis tance 
between the tip of the cabtyre cable plug and 
the ground terminal to verify the insulation 
resistance of the moto r. 
(This diagra m shows a 2-pin plug type.) 

/,\ CAUTION Beware that the power plug 
ill varies by cou ntry or region. 

• Three-phase power supply: 
Use a megger to measure the resis tance 
between each core of th e cabtyre cable and the 
(green ) ground wire co ver ify the insul ation 
resistance of the motor. 

Insulation resistance reference va lue 
= 20M O minimum 

Single-Phase 

Three-Phase 

U-Red(Brown) 

V-While(Blue or Grey) 

Note. 7,Je in~ulation re.\iSWn ce reference value of 20M n minimum is based on a n ew or repai red 
• pump. For referen ce values of a p ump that has already been p ut into operation, refer to 
section "7. Maintenance an d lnspeccion " of this man ual . 
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........-Precautions During Installation 

& WARNING 

& CAUTION 

When installing the pump, be mindful of the pump's center of gravity and 
weight. If the pump is not suspended properly, the pump may fall and break, 
which may lead to injury. 

When installing or moving the pump, never suspend the pump by the cabtyre 
cable. Doing so will damage the cable, which may cause a current leakage, 
electrical shock, or fire. 

Refe r to the insra llation examples illustrated below and pay attention to the poims 
described below to in stall th e pump. 

Ii-.. CAUTION During piping work if the weld ing sparks, paint, o r concrete come in contact 
ill with the pump, they could cause the pump to mal function, which may lead to 

current leakage or electri cal shock. 

• Free Standing Specification 

Hoo~ 

Cabt re Cable 

Baffle Plate 

Star1 Position 

Stop Posi1ion 

• Guide-Rail Specification 

(J) When transporting or installing the pump, do not kin!< the cabtyre cable or use it in 
place of a rope. 

(2) With the cabtyre cable lifted slightly, secure it to the hook (a hook must be prepared in 
advance by placing it o n the frame of a manhole or the like ). 

1' CAUTION Do not operate the pump with the cabtyre cable dangling. Failure to observe 
ill th is precaution may cause the cabtyre cable to become wrapped around the 

impeller, which could cut the cable, break the impeller, or cause flooding, 
which may lead to current leakage or electri cal shock. 

(3) lnsra ll t he pump on a horizontal and rigid surface s uch as concrete, in an area th at is 
free fro m turbulence and does not ca use the pump to take ai r in . 

( 4} T he ar ea near t h e in let of a water tan k is s usceptible to t urbul e n ce o r allows t h e p ump 
to take air in ; therefore, pl ace the pump and the float switch away from the inlet or 
install a baffl e plate. 

(5) Properly perform pip ing wor k so as not to create any ai r pockets in the middle of 
piping. 

Ii-.. CAUTION With automatic control, the sewage water in the pipe could flow backwards, 
ill causing the water surface control to rea ct immediately. As a result, the pump 

will operate ON/OFF repeated ly, which could cause the pump to malfunction. 

(6) lnStitll a non-r~turn valve if' the pump tank is deep, or if the vertical head or the la teral 
d istance is long. 
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JIIIIIII""'"" Attaching a Chain or Rope to Suspend the Pump 

Refer to the illustration on the right in order to suspend the pump by a chain or rope. 

&CAUTION Make sure that the rope does not become twisted during installation. Failure 
to observe th is precaution could cause the chain to break and the pump to 
fall and break, which could lead lo injury. 
When you mount 
shackles, be also • Suspending with a • Suspending with a 

chain 

• Connecting a Hose 

careful so that the eye- rope 
bolt (pin) may not get 
dislocated, by means 
of providing a stainless 
steel wire or tying 
band. 

( l) When a hose is used, attach tbe hose to the hose 
coupling as fa r as it will go, then fasten it securely 
with a hose band. 

(2) Operate t he pump in a location th at has a 
sufficient water level and collects water easily. 

N t ,For the water level required for operating the 
O e. pump, refer to the external dimension drawing, 

which is provided separaiely. 
Extend l11e end of the /Jose (discharge side) 

above the water surface. If the end of' the hose 
is submerged in water, it may cause the water w 
f101v back when the p ump has been swpped. Con
versely, if the end of rhc hose is l ocMed at a level 
t/Jat is lower than the source water surface, water 
may conrinue w flow out even afccr the pump 
has been stopped. 

(3) Route the hose as straight as possible. Excessive 
bending of the hose co uld obstruct the flow of 
water, reduce the pumping volume, or clog the 
pump with mud, thus disabling the pump ing 
fu nction. 
If the hose is kinked at its base, it will create air 
pockets in the p ump, making the pump operate 
dry. To prevent this fro m occurring, st raighten 
the bend while operating the pump. 

Eye-Bolt 

Hose Band 
Hose 

Discharge Connection 
Hose Coupling -:--"-i::::::~~~~ 

(special accessory) 

Ii-._ CAUTION If the pump draws in a large amount of mud, it could cause the pump to wear 
ill prematurely and lead to a malfunction, current leakage, and electrica l shock. 

(4 ) Operate the p ump upright. If there is the likelihood of the pump d rawing in excess 
mud, place a concrete block under the pump. 
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[[) ELECTRICAL WIRING 
,....-Electrical Wiring Work 

& WARNING • All electrical work must be performed by an authorized electrician, 
in compliance with local electrical equipment standards end internal 
wiring codes. Never allow an unauthorized person to perform electrical 
work because it is not only against the law, but it can also be extremely 
dangerous. 

• Improper wiring can lead to current leakage, electrical shock, or fire. 
• Absolutely provide a dedicated earth leakage circuit breaker and a thermal 
overload relay suitable for the pump (available on the market). Failure 
to follow this warning can cause electrical shock or explosion when the 
product fails or an electrical leakage occurs. 

Opera te well within the capacity of the power supply and wiring. 

,....-Grounding 

& WARNING Be sure lo install the ground wire securely. Failure to observe this precaution 
could damage the pump and cause cu rrent leakage, which may lead to 
electrical shock. 

f CAUTION Do not connect the ground wire to a gas pipe, water pipe, lightning rod, or 
ill telephone ground wire. Improper grounding could cause electrical shock. 

,....-connecting the Power Plug 

& WARNING Before inserting the power plug or connecting the wires to the terminal 
board, make sure that the power supply (i.e. circuit breaker) is properly 
disconnected. Failure to do so may lead to electrical shock, short, or injury 
caused by the unintended starting of the pump. 

& CAUTION Do not use damaged cabtyre 
cables, power plugs, or loose 
power outlets. Failure to 
observe th is precaution could 
lead to electrical shock, short 
circuit, or fire. 

l' CAUTION Route the control cable (S) 
ill away from the power cable as 

much as possible. 
Wiring them together will 
cause the pump to operate 
improperly. 

Follow the diagram on the right to conn ect the 
power . 

Whe n usi ng a three-pro n g grounded 
plug.connect as shown in the drawing. 

,A,... CAUT(ON Be sure to use a dedicated m power supply with a ground 
leakage circuit breaker. 

(This diagram shows a 2-pin p lug type.) 

lf' CAUT(ON Beware that the power plug 
ill varies by country or region. 

Note. the sh ape of rh e p lug may d iffer f rom rhat 
• shown in rh c illustmtion . 

When a lhree-phase power source is used , 
connect the leads to t he control panel te rminals 
as sh own in the diagram, making sure they d o 
not become twis ted together. 

-9-

Single Phase 

L2-White Blue 

Three Phase 
• Direct-on-line 

{models with 7.5kW maximum power output) 

_lJ:~§!'.£~_n) __ __,/,' ~~ r~'l'~~;:;;c'r-rr==
V-White{Blue or Grey 

• Star-del ta start 
{models with 11kW power output) 
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~ Motor Protector 
The pump is equipped with an internal motor protector. 
1. Ci rcle Thermal Protector: 

ff a current overload or overheating occurs under the symptoms give n below, the pump 
will stop automatically to protect the motor regardless of the waler level at the time of 
operation . Because the motor protector is designed to cancel itself automatically if it 
trips to stop the pump, remove the cabtyre cable from the terminal board and make 
sure to eliminate the cause of the problem, such as the following: 

• Extreme l1ucluation of power supply voltage 
• Pump operated under overload condition 
• Pump operated at open phase or binding condition 

2. Miniature Protector 
Embedded in the winding of the motor, the miniat ure protector's bimelal trips if the 
moto r winding overheats for any reason. Upon receiving this signal, the current to 
the motor can be cut off throu gh the use of an external slarting panel or installing 
a dedicated electrical circuit in the control panel. When the motor's temperature 
decreases, the b imelal reverts automatically, but the restarting must be effected at the 
external starting panel or the control panel. 

Not . Tsurumi 's m iniature prorector adoprs a "normally closed" comacc syscem in which rhe cir-
e • cult opens when rhe protector rrips (the circuit r emains dosed when normal). Also, make 

sure to install an external starting panel or ;i mocor breaker or thermal relay in the com-rol 
p ,wel LO protea lhe mowr from overload. The motor can be protected from overload, open 
ph;i.~e, or rever.se phase condition by installing a 3£ relay. 

Note. fl,fakc sure to eliminate Che cause of lhe problem if rile motor proi-cctor has fl'ipped. Do no[ 
• operate the pump ,11 unusua lly low head, or wic/J c/Je impeller clogged wi th debris. Doing 

so will not only prevenr the pump from ;retaining i rs tit/I poccnrial, but m,1y also genera te 
;1bnormal noise and vibration and damage the! pump. 

~Electrical Circuit Diagrams 
Capac itor Start 
(Output 0.4kW) 
Power Supply:Single-Phase 

L1 O--R-"e<:1=8cc.ro.c.w.c..n.J_ ___ __, _ __, 

Main Coil 

L2 Whit 

Capaci tor 

Centrifugal 
Switch 

• Aux Coil 

Circle Thermal Protector 

G 
O 

G,een(Green/Yellow) 

*Ground 

Direct-on-line 
(models with 7.5kW maximum 
power output) 

Power Supply: Three-Phase 

u V 

Ground 

Star-delta start 
(models with 11l<W minimum 
power output) 

Power Supply : Three-Phase 
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[) OPERATION 
~ Prior to Operation 

( 1) Once again, check the nameplate of the pump to verify that its voltage and freq uency 
are correct. 

/,\ CAUTION Improper voltage and frequency of the power supply will prevent the pump 
ill from attaining its full potential, and may also damage the pump. 

Note:veri(y the specs on rhe pump 's nameplacc. 

(2) Check the wiring, power supply voltage, the capacity of the grou nd leakage circui t 
breaker, and the in sul ation resistance of the moto r. 

• Insulation resistance reference value= 20MO minimum 

Note• The insulation resistance r eference value of 20fv1[2 minimum is based on a new or repaired 
• pump. for rcfer c11ce values of a pump thne hils already been put inro operation, refer to 
section "7. Maintenance and Inspection". 

(3) Adjust the settin g of the thermal relay (i.e. 3E relay) to the pump's rated cur rent. 

Note: verify the rated current on the pump's trnmeplate. 

~Trial Operation 

/,\ WARN I NG Neve~ start th: pun:'p whi!e it_ is_ suspended, as the pump may jerk and cause 
ill a serious accident mvolvmg mJury. 

( 1) Operate the pump for a short time ( 1 to 2 seconds) and veri fy the di rection of the 
rotation of the impeller. Observe the pump unit from above, and if its recoil is in the 
coumerclockwise direction, the direction of its rotation is correct. 

&CAUTION Make sure to check the pump's direction of rotation with the pump exposed 
to the atmosphere. Operating the pump in reverse while it is submerged in 
water will damage the pump, which may lead lo current leakage and electrical 
shock. 

(2) To reverse the rotation, the followi ng countermeasures must be taken. 

&WARNING Before changing the connections for reverse 
rotation, make sure that the power supply 
(i.e. circuit breaker) is properly disconnected 
and that the impeller has stopped 
completely. Failure to observe this may lead 
to electrical shock, short, or injury. 

I COUNTERMEASURE I 
Direct-on-line starl ing 
Interchange any two of the three wires designat ed U , V, and w, 
respectively. 

j COUNTERMEASUREI 

~Example) 

Example: 
Interchanging 
phases V and W 

Star Delta starting In terchange any two of the th ree phases 
designated R, S, and T, respectively. 

Note. This mec/Jod cannot be used if' rile starting panel is 
• equipped with a reverse-phase detector such as a 3E 
relay. If this is the case, contact 1/Je manufacwrcr ol 
the starting panel, the dealer where the pump l\'.1S 

purchased, or the Tsurumi sales office in _vnur area. 

~ Interchanging phases S and T 

R S T 
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(3) Co nnect the pump to the pipe and submerge it in water. 

(4 ) Operate the pump for a short time (3 to 10 minutes) and 
perform the fo llowing checks: 

Using an AC ammete r (clamp), measure the operating current at 
the phases U, V, and W that are connected to the te rminal board. 

I COUNTERMEASURE I 

Ground 

Because an overload condition may be present at lhe pump molar if the operaling currenl exceeds the rated 
current, follow the instruclions in section "4. lnslallalion" to operate the pump in lhe correct manner. 

Using an AC voltmeter (tester ). measure the voltage at the 
terminal board. 
• Power supply vollage variation "' within ± 1 O % of the rated voltage 

!COUNTERMEASURE I 
If the power supply voltage deviates from the va riation value. the cause of the deviation may be the capacity of 
the power supply or the extension cable that is used. Refer lo seclion "5. Electrical Wiring" to operale the pump 
in the correct manner. 

&CAUTION In case the pump exhibits an abnormal condition (such as a considerable 
amount of vibration, noise, or smell), disconnect the power supply 
immediately and contact the dealer where you purchased the equipment, or 
Tsurumi's sales office in your area. If the pump continues to be used in the 
abnormal state, it may cause current leakage, electrical shock, or fi re. 

(5) Proceed with the normal operation if no abnormal conditions are fou nd during the trial 
operation. 

llll"""'Operation 

&WARNING The pump unit may be extremely hot during operation. To prevent burns, do 
not touch the pump unit with bare hands during or after the operation. 

Pay attention to the water level during the pump operation. The pump will become 
damaged if it is allowed to operate dry. 
Due to an overload operation or a pump malfunction, if the motor protector trips to stop 
the pump, make sure to eliminate the cause of the problem before restarting. 
To operate a submersible pump (including automatic operation), set the water level so that 
the pump will operate at approximately the fo llowi ng rate: less than 10 times per hour on 
models with output of0.75kW or less, S-6 times per hour on models with output of l.5kW-
3.7kW, and 3-4 times per hour on models with output of S.SkW or more. 

N te, A large amount of ;unperage flows wh en a submergible pwnp is srnrted, causing rJ,e tem• 
O ' pernwrc ofit.s windings r:o rise rapidly. 1/ew;,re that a fn:qucnt swp-and-go operaUon of 

the pump will accderate the deterioration or the insulation of the motor windings and tlw5 
,1ffec1 the use life or tile mowr. 

11111""" Automatic Operation 
To operate the pump in the au tomatic mode, a control panel is necessary for turning the 
pump ON/Or-F by detecting the water level. The standard Tsurumi control panels include 
the Z type. The water level sensors that are normally used are the float switches (Rf- and MF 
types) or the level sensor (MC type); however, an electrode type may also be used. 

Note: Consult the operation manual provided wi th each equipmenl for its proper use. 

llll"""'Operating Water Level 

&CAUTION Do not operate the pump at the lowest water level longer tha n 30 minutes, 
as it could damage the pump, causing current leakage and electrical shock. 
For details on the lowest water level, refer to the dimension drawing, which is 
provided separately. 
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iIJ MAINTENANCE AND INSPECTION _,,.-
Regular mai ntenance and inspection are indispensable to maintaining the pump's 
performance. If the pump behaves differently from its normal operati ng condition , refer 
to section "9. Troubleshooting" and take appropriate measures at an early stage. We al so 
recommend that you have a spare pump on hand fo r an emergency. 

~ Prior to Inspection 

,&WARNING Make sure that the power supply (i.e. circuit breaker) is d isconnected and 
disconnect the ca btyre cable trom th e power outlet o r remove it from the 
terminal board. Failure to do so may cause elec tri cal shock o r unintended 
start ing o f t he pump, which may lead to serious accidents. 

( 1) Washing the Pump 
Remove any debris au ached ro the pump's outer surface , and wash the pump with tap 
¼'ater. Pay partic ul ar atte ntion to the impeller area, and completely remove any debris 
from the impeller. 

(2) Inspecting the Pump Exterior 
Verify that there is no damage, and that the bolts and nuts have not loosened. 

Note· If the pump must he dis;isscmb}cd for repair due to damage or loose ho/ts or nuts, contact 
• the dealer where it was purchased, or r.he Tmrumi sales office in your ;1re:i. 

~Daily and Periodic Inspection· 

Interval lnsoection Item 
Measuring the operating current • To be within the rated current 

Daily Measuring the power voltage • Power supply voltage variation 

---- ---- ·-·- --·-- . ·-- ---·····- ·······- - .... . ..... _ .. := .~it_hi_r, _;t:_} _ _9 °/o of the rated voltage 

Measuring the insulation resistance • lnsulalion resistance reference valu e = 1 MO minimum 
Monthly i [NOTEj The motor must be inspected it the insulation resistance is considerably lower 

than the lasl inspection. 
- ··-·-- - ·- -- ---- ·- ···- -- - ····· .. 

Semi-yearly 
lnspeclion of lifl l ing • Replace if damage, corrosion. or wear has occurred to the chain or rope. 
chain or rope Remove if foreign object is attaching to it. 

-· ·· .. ·- - · .. - -• -· · ·- . -··-- ··-·--- ----- ·- . 

Yearly Inspecting oil • 6,000 hours or 12 months, whichever comes first 

-· - --·-·- ---- -·- ·- ·· · --·- ···-·-- --- -- --- -- -- ····· ··- .. ----- ---
Changing oil • 9,000 hours or 24 months, whichever comes first 

Once every 
Changing the mechanical seal 

!NOTEj The inspection and replacement ot the mechanical seal requires specialized 
2 years 

equipment. To have this operation performed, contact the dealer where this 

------- ------·------ -
equipment waJ p~r9hased. or !he Tsurumi sales office in you( ~r_ea. 

' Overhaul • The pump must be overhauled even it the pump appears normal during operation. 

Once every j Especially, the pump may need to be overhauled earlier if it is used continuously. 

2 to 5 years : [NOTE! To overhaul the pump, contact the dealer where i was purchased, or the 
Tsurumi sales office in your area. 

Note: Refer to ~cct ion "Oil Inspection and Change Proced ures " below tor fo rrhcr detail. 
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~ Storage 
lf the pump will not be operated for a long period of time, pull the pump up, wash the 
pump, allow it to d ry, and swre it indoors. 

Note-For reimrnllation, be sure to perform a trial opera/ion before putting the p ump i n to opera-
• non. 

If the pump remains immersed in water, operate it on a regul ar basis (i.e. once a week). 

~Oil Inspection and Changing Procedures 
Inspecting Oil 

Remove th e oil plug and rake out a small amount of oil. The o il ca n be extracted easily 
by tilting the pump so that the oil liller plug faces downward. If the oil appears milky or 
intermixed with water, a likely cause is a defective shaft sealing device (i.e. mechanical 
seal), which requires that the pump be d isassembled and repaired. 

Changing Oil 
Remove t he oil plug and d rai n the oil completely. Po ur a specifi ed volume of oil into the 
oil fill er inlet. 

N t , The drni.ned oil must be disposed of"properly to prevent it from bci.ng rel~ased into the 
0 e • sewer or rivers. The pack ing or the O-ring for tile oil p lug must be replaced wi th a nei.· part 

,1 t e;1ch oil inspection and change. 

Speclned O~: Turbine Oil VG32 (non-addrlJve) 
Unit : ml. 

Applicable Model lpecifiea 
Volume 

Model ~..9c4kW power output ---. .. .• 1 8 0 
J~~l "!i!h_0.75kW power outp_!!I_. ~ 

~~I Wi_~h _1_ ~!'!'-~r output ...•.. ~.Q.O_. 
Model with_2.~ W .oov,rer oolPIJL __ . _ ..J __ L.§..50 

Model With 3.7kW _J)QWer oulpul .. ·--~--1. 850. 
Model with 3. i'l<W power oulpul(Hlgh Head) I 2 ,000 

• SFQ Series 

Applicable Model Specrfied 
_ ________ . ___ ____ Volume 

~'()del with 0. 75kW max,mum .J)Ower ou!oul 1 2 5 

Model_wi!~_1_.~~W-~wer.£!!.!p.!_Jl_ __ ·--1---990_ 
Model with 3.7kW_po_wer output ___ _ 850 . 

Model .,;Ih 5.5 - 7.5kW power OU!pul -~o 
Model with 11 kW ower OUI UI 2,250 

[]) DISASSEMBLY AND REASSEMBLY PROCEDURE ~ 
• Prior to Disassembly and Reassembly 
/4\ WARNING Before d isassembling and reassembling the pump, be sure that the power 
~ supply (i.e. circuit breaker) is disconnected, and remove the cabtyre cable 

from the outlet or the terminal board. Do not connect or disconnect the 
power plug with a wet hand, in order to prevent electrical shock. Do not 
perform an activation test (to check the rotation of the impeller) during 
disassembly and reassembly. Failure to observe this precaution could 
lead to a serious accident, including injury. 

This section explains the disassembly and reassembly processes that are involved up 
to the repl aceme nt of the impeller Itsel f. Operations involvi ng the disassembly and 
reassembly of the sealing portion (i.e. mechanical seal) and of lhe motor require a 
specialized facility including vacuum and electrical test equ ipment. For these ope rations, 
con tact the dea ler where this equipmen t 1vas purchased, or the Tsurumi sales offi ce in 
your area. 
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BO, CQ Series 

........-Disassembly Procedure 

Note: Befor e disassembling, be sure to dr ain rile oil from the p ump, 

( 1) Removing the strainer stand 
Remove the hex bolts and spring washers ; t hen, remove the stra iner stand from the 
pump. 

(2) Removing the suction cover 
l{emove t he hex bolts an d plain washe r; then, remove the suction cover and the packing 
from the pump casing. 

(3 ) Removing the impeller 
Remove the impeller protection cap. Using a box wrench, remove the impell er nut and 
spring washer and plain washe r; then, remove the impeller and the impeller adjusting 
washer from the shaft. 

........-Disassembly Diagram 

Screwed Flange 

Spring Washer---~ 

Impeller ····--

/ 

........-Reassembly Procedure 

@ -·- Plain Washer 

@ --- Spring Washer 

® ... Hex. Nut 

g-- Impeller Thread Protect Cap 

Suct ion Cover 

--- Hex. Bolt 

Strainer Stand 

L Spring Washer 

ll ---- Hex. Bolt 

Obse rve the precautions given belmv and reassemble the unit in the reverse order of 
disassembly. 

Note .Afrcr complvting rhe reassembly, mnke su re[() fill !he pump with the sp ecincd amounr of 
• oil. The packings m usl be replaced with a new pan. I( any part is worn or damaged, make 

sure w r eplace i r wir/1 ,1 new par l. 

After reinstalling lhe impeller or the suction cover , check that t he impeller rotates smoothly 
and that there is no interference between the pump casing and the suction cover. 
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SFQ Series 

,......Disassembly Procedure 

Nate: Before disassem bling, be .\Ur e to drain the oil from t/Je pump. 

( 1) Re moving the bottom plate and strainer 
Remove the hex bolts and spring washers fro m under the bottom plate; then , remove 
the bottom plate and the suction cover from the pump. 

(2) Removing the suction cover 
Remove the hex bolts; then, remove the suction cover and the packing from the p ump 
casing. 

(3} Removing the impeller 
Using a box wrench , remove the impeller nut and spring washer and plain washer; 

then, remove the im peller and the impeller adjusting washer from the shaft. 

,...... Disassembly Diagram 

Hex.Bolt1 

Spring Washer--@ 
I 

Screwed Flange -- ___ jt~I 

~ 
Packing ~ 

,......Reassembly Procedure 

'/ I, 

/ 
/ 

,/-~Plain Washer 

/ ,/ @----Spring Washer 

( ®---- impeller Nu1 

i Q-,-,g 

I 
I 

) 

ey-s"''"" Cwac 

<I'.>----- Spring Washer 

~d!i----Hex. Bolt 

Strainer 

Bottom Plale 

Observe the precautions given below and reassemble the un it in the reverse order of 
disassembly. 

N ote·A/i:er completing the reassembly, make sure l'O fi ll Lile pump wic/1 the specihed amount of' 
• oil. The packings must be replaced wi th a new p;ir t. i f any parr is worn or dam,1gcd, make 
sure ro r eplace it wich a new part. 

After reinstalling the impeller or the suction cover, check t hat the impeller rotates smoothly 
and that there is no in terference between the pum p casing and the suction cover. 

-16-

Appendix 251 

HNF-52451 
Rev 5 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

[]) TROUBLESHOOTING 
/.\ WARNING To prevent serious accidents, disconnect the power supply before inspecting 
ill the pump. 
Read this Operation Manual carefull y before reques ting repai r. After re-inspecting the 
pump, if it does not operate normally, contact the dealer where this equipment was 
purchased , or the Tsurumi sales oftice in your area. 

Problem Possible cause Countermeasure 

( t )No proper power 1s supplied (I.e. power (1 )Contact the electric power company or an electrical 
outage) . repair shop . 

(2)Maltunction in automatic control (control (2)Have the cause investigated and repaired by a 
panel) specialist 

Pump fails to s1art : or, start s (3)Foreign matter is wedged in the propeller, (3)Jnspect the pump and remove the debris. 
but stops immediately. causing the motor proleclor to trip. 

(4)Damaged motor. (4)Repair or replace. 
(5)Open circuit or poor connection of cabtyre (5)Replace or proper ty connect the cabtyre cable. 

cable. 
(6)Vollage drop due to the extension ol (6)Shorten the extension cable or replace it wi th one 

cablyre cable. with a larger size. 

(1) Maltunct1on of motor {Seizure or water (1 )Repair or replace 
damage). 

(2)A 50Hz uni t is used al 60Hz. (2)Checi< the nameplate and replace the pump or the 

Motor protector trips. 
impeller. 

(3) Liquid temperature is too high. (3)Lower the liquid temperature. 
(4)Pump has been operating tor a long time (4)Stop the pump: then lower the water level. 

while being exposed to air. 
(5)Amperage overload. (5)Refer to the section on amperage overload . 

(t)An air lock occurred in the pump (1 }Stop momentarily and then restart ; or, ctean :he a ir 
re toase valve. 

Pump operates but does not (2)The pump or the piping is blocked. (2)Remove the blockage. 

pump wa1er. (3)The piping IS part ially blocked OT the valve (3)Remove the blockage, or repair or rep lace the 
1s operating impropedy, valve. 

(4)The motor rotates 1n reverse. (4)Change the power supply connection. 

' 
( l )The impeller or the pump casing is (1 )Repair or replace the affected part . 

significantly worn, 
(2)Excessive piping loss. (2)Re-examine the work plan 
(3)Operating waler level is too low. allowing (3)Raise the water level or lower the pump position 

Low pumping volume. pump to draw in air. 
( 4)A 60Hz pump is used al 50Hz. (4)Check the nameplate and replace the pump or tho 

impeller. 
(S)There is a leak in the piping. (S) lnspecl and repair. 
(6)The piping or the pump is clogged wi th (6)Remove the debri s. 

debris. 

( 1 )Excessive imbalance 1n the power supply ( 1 )Contact the electric power company or an electrical 
voltage repair shop. 

{2)Excessive voltage drop. (2)Contact the electnc power company or an eleclncal 
repair shop. 

Amperage overload (3)Phase interruption. (3) tnspect the connections and the magnetic switch 
(4)A 50Hz pum p is used at 60Hz. (4)Check the Mmeplate and rep lace the pump or the 

impeller. 
(5)Motor rolates in reverse. i5)Change the connection of the power wires. 
(6)Pump is clogged with debri s. (6)Remove tho debris. 
(7)Motor bearing is damaged. (?)Disassemble the motor and replace the bearrng. 

The followin g info rmation is req uired when orderi ng repai rs or making othC:' r inquiries. 

Product model 

~ -M~~ 1~_ct~ ri119 num~~! 

Pu rchase date 

---- - ---···---- . ··-----

Remarks 

JIIIII""'"" Disposal of Product 

Properly dispose of the product by disassembling it , presortin g th (c' co ntents, and sending 
them to the waste material treatm C:' nt site . 
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Attachment D-7 

Wilden PX-1 
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Specification 
Supernatent Pump SWS-P-001 

Submittal #77 1 Section 15447 

Pum p Model Number: Wilden PXl /SSAAA/BNS/BN/SBN 
FR L Instal lat ion Kit: IKMA-LF 

Pump shall be Wi lden PXl double diaphragm air pump or equal w ith 0.5'' inl et and out let connections, 
and ca pable of providing 10 gpm @ 85' TOH . Pump shall be provided in stainless steel and buna wetted 
const ruction . Pump will be lube free and be capable of adjusting the air volume of the pump inlet with a 
built in variable control dial. Pump wil l have an unbalanced spoo l to help ensure effective non-stalling 
operation. 

Pump should include !KM fil ter regulator kit as supplied by Tencarva Machinery 865-588-7674 
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PROFLO" 
CA UT ! O~S-RE A D FI RST! 

A CAUTI ON : Do not apply compressed air to the cxheust port 
W - pump will not func ion. 

~ CAUTION: Do not over-l ubricate air supply - excess 
W lubricat ion will reduce pump performance . Pump is pre-lubed . 

A CA UTION : Do not under anv circumstance loosen the set 
~ sc row located ot the adjus ter dial of t he Pro-Flo X"' pu mp. If 

the set screw is loose when the pump is pressurized, It could 
eject and cause injury to anyone in thr, arr.a. 

~ TEMPERAT URE LIM ITS : 
~ Neoprene - 17.7°C to 93. 3°C 

Buna-N - 12.2°C to 82.2°C 
EPDM -51.1°C to 137,B°C 
Viton"" - 4O°C to 176.7"C 
s~niflex'" -28.9°C to 1O4.4°C 
Poly t e traflunroethylene (PTFE) 

O' F to 2OO°F 
1O° F to 1ao°F 

- 6O° F to 28O°F 
-40° F t o 35O°F 
- 2O°F to 22O°F 

4.4°C to 1O4.4°C 4O°F to 22O°F 
Polyurethane - 12. 2°C to 65.6°C 1O°F to 15O°F 
Tetra- Flex™ PTFE w/ Neoprene Backed 

4,4• c to 1O1.2°c 4O"F to 22s°F 
Tetra- Flex™ PTFE w/EPDM Backed 

-1O°c ro 131•c 14°F to 28O°F 

NOTE: Not all materiols are available for al l models. Rater to 
Section 2 for ma terial options for your pump, 

NOTE: Canadian Standards Associa1 ion ICSA) configurod 
pumps should not be use d in temperatures lower tha n 0.0'C to 
51.6'C f32'Fto l25'F) . 

N OTE: UL listed configured pumps have the fol!ow ing 
temperature limits: 
UL 79 Buna- -i 2.2"C IIO"fl tc 52°C (125°FI 

~ CAUTIO N: When choosing pump materials, be sure 10 check 
~ the tempera ture lim its for all wetted components , Example · 

Viton~ has a maximum limi1 of 176.7 ' C (350°FI bu t polypropvlene 
has a maximum limit of on ly 79"C (175°F) . 

~ CAUTION : M aximum temperature iim its are based upon 
~ mechanical str ess only. Cer tain cllemicals wfll significan tly 

red uce maximum sa te operat ing temperatures. Consult 
Chemical Resistance Guide (E4) for chemical compatibi lity and 
temperature limits. 

~ WARNING : Provent ion of sta tic sparkino - 11 static spa rki ng 
~ occurs, fi re or explosion cou ld resu lt. Pump, valves, and 

containers must b~ grounded to a proper grounding po int w hen 
handling flamma ble fluids and w henever discharge of static 
electric,ty is a hazard, 

~ CAU TIO N : Canad,an Standards Assoc iation fCSA) configu'.ed 
f/,)!!/J pumps must be electrically grounded us1ng t he grounding 

locat ion identified . Improper grounding ca n cause improper 
and dangerous op orat ion 

M , CAUTION: Do not exceed 8.6 bar i125 ps igl air supplv 
~ pressurn . 

~ CAUTIO N : Cana dian Standa: ds Association [ CSAI configured 
~ pumps shou ld not exceed 6.9 bar I IOO psig ! sweet gas supply 

pressure. 

~l_j.! •.,, CAUTI OII! : For U.L, i1sted pumps, do noi exceed 3.4 ba r (50 
~ psig) air supply pressure . 

\ol/lL-1 030.J-E- ~5 

ft CAUTION : The process fluid and cleaning flu ids must be 
'9 chemicaliy co mpatible with all wetted pump components. 

Corrsult Chemical Resistance Guide (E4) . 

A CAUTION : Do not exc eed 82°C (J 80°F) air inlet temperature 
~ for Pro- Flo X1M models , 

A CAUTION : Pumps should be th oroughly !lushed before 
~ insta ll ing into process lines. FDA and US DA approved pumps 

sh ould be cleaned and/or sanitized betorc being used. 

,6([ll), CAUTION : Always wear safety glasses when operating 
~ pump. If diaphragm rupture occurs, material being pumped may 

be fo rced 011 1 air exhaust , 

A CAU TION : Bofore any maimonance or repair is attempted, 
~ the compresse d air line to th o pump should be disconnected 

and all air pressure ollowad to bleed from pump. Disconnect 
all intak e, discharge and air lines , Dra in the pump by turning 
it upside down and allowing any fluid to flow into a suit able 
con tainer. 

• . CAUTION: Blow out air line for 10 to 20 seconds before 
W attachi ng t o pump to make sure all pipeline debris is clear. Use 

an in - line air filter.A 5µ (micron) air fil ter is recom mend ed. 

~ NOTE: When installing PTFE diaphragms, it is important 
W ta tighten out er pistons simu ltaneously (turning in opposi te 

d,rec tions) to unsure tight fit . ISee t orqu e specifications in 
Section 7.) 

A NOTE: Cast Iron PT FE-fi tted pumps come srnndard fro m the 
W facto ry w ith expanded PTFE gaskets installed in the diaphragm 

bead ot the liquid chamber. PTFE gaskets cannot be re-used. 
Consult PS-T6 for installation instructions during reassembly. 

~ N OTE : Be fore star ting disassemb ly, mark a li ne from each 
W liquid chambo1 to its corresponding air cha mber. 1his line will 

assist in proper alignment during reassembly, 

ft CAUTION : Pro-Flo" pumps cannot be used in submersible 
{9 applications. Pro-Flo X'" is avai lable in both submersible and 

non-submersible options. Do not use non-submersible Pro -Flo 
X"' models in submersible applications . Turbo-Flo·• pumps can 
also be useo in submersible applica tions. 

CAUTION : Tighten all hardware prior to installat ion. 

~ CAU TION: The gas outlet of CSA configured pumps must be 
W vBn ted to a sate loi;ation in accordance w ith local codes or, in 

the absence of loca l codes, an industry or nationally recognized 
code having ju risdict ion over the specified inst allat ion. 

~ CAUTI ON ; for U.l. listed pumps, all pipe conne ctions are to be 
~ mado using U.L. classified gaso line-resistant pipe compound. 

A CAUTION: For U.L. listed pumps all insta ll atioos must confo rm 
W to NFPA 30, NFPA 30A, and all othe r apolicablc coccs. 

A CAUTION: For U.L. listed pumps, air exhaust port is to he 
~ cunncctoci to pipe or h1bing to be routed outdoors or other 

locat,on determined to be equ ivaien t. 

- CAUTI ON: For U.L. listed pumps, p,mp is to be grounded 
~ using the ;am-nut located otthe top o: the long ve rtical carriag e 

bol:. The ground connection is marked w itil a tag having the 
groun~ ing symb ol. 

Grou nding Symbol 

WILDEN PUMP & ENGINEERING, LLC 
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W I L DEN PUMP DESIGNATION SVSTIEM 

P1/PX1 ORIG!i\lALT~ LEGEND IPX1 /XXXXX/XXX/XX/XXX/ XXJ[X 

_MET_Al ~---' ~ T TI 1·. ·11--r.RIN1G~ 
13 mm(½") ?!.imp IMoon vALv, sEAr sPEc1ALrv 

VALVE BALLS CODE 
Maliimum Flow Rate: ATEX DIAPHRAGMS (ilapplicableJ AIR VALVE 

62.8 lpm (16.6 gpm} WETT~~~!~~~~~T~RPISTOtl 

I 
MATIERIAL CODES I 

MO DEL AIR VALVE VALIIE BALL 
--P-~ 1~ 

PX1 = Pro-Flo X™ 
-J;·- A = ALUMINUM IPXl only) 

G = CONDUCTIVE ACITAL[P1 
only) 

-~\"·BN = BUNA•N !Red Doti 
FS = SANIFLEX™ 

X 0 X l _ At EX-f'ro-R9,'(!!! 

WITTED PARTS & OUTER PISTON 
AA = ALUMINUM/ ALUMINUM 
AZ = ALUMINUM/ NO PISTON 

J ~ CONDUCTIVE 
POLYPROPYLENE (Pl only) 

L = ACETAL!Pl only) 
P = POLYPRO PY LENE (P 1 only) 

IHytrel" (Cream)] 
PU= POLYURETHANE (Brown) 
TF = PTFE (White) 
VT = VITON& (White Doti 

- !: ·SS = STAINLESS STEEL / 
. STAINLESS STEEL 

WF= WIL-FLEX'" fSantoprene~ 
(Orange Dot)] 

EP = EPDM !Blue Dot) 

SPECIA TV CODES I 
0023 Wing nuts 
0067 Saniflo"" FDA, W~-Gard II'" 220V 
0070 Sanilla" ' FDA 
0079 Tri-clamp fimngs. wing nurs 
OOHO Tri-cl,mp littings ONLY 
0100 W11-Ganf 11"' 110V 
0102 W,1-Gard 111~ sensor wi res ONLY 
0103 Wil-Gard 111~ 22DV 

SZ = STAINLESS STEEL/ 
NO PISTON 

DIAPHRAGMS 
XBS = C:ONOUCTIVE BUNA-N 

[Two Red Dots) VALVE SEAT 
, ....:,.~BNS = BUNA-N (Red Do!) A = ALUMINUM 

FSS = SANIFLIJ(1"' _ • .., .. S = STAIN~ESS STEEL CENTER SECTIDI\I 
AA= ALUMINUM (PX1 only) 
GG = CO•JOUCTIVE AC ETAL 

IP1 only) 
JJ = CONDUCTIVE 

POLYPROPYLENE IPl onlyi 
LL • ACETAL IP! only) 
PP" POLYPRO PYLENE (Pl onlY) 

[Hytrel" (Cream)) V = VlTON (White Oat) 
PUS 2 POLYURETHANE [Clea r) 
TEU = PTFE w/EPOM VALVE SEAT 0-RING 

BACK-UP (White) - t ••BN = BUNA-N 
THU = PTFE W/HIGH-TEMP FS = SANIFLEX'"' 

BUNA-N BACK-UP !White) [Hytrel" (Cream)! 
TN U = PTFE W/NEOPRENE PU = POLYURETHANE (Brown) 

BACK-UP !White) TF = PTFE (White) 
TNL = PTFE W/NEOPRENE WF= WIL-FLEXT~ [Santoprene"J 

BACK-UP 0-RING. EP = EPOM 
IPD (White ! 

VTS ~ VITON., [White Dot) 
WFS = WIL-FLEX'" iSantoprene" 

!Orange Oot)J 
EPS = EPDM [B lue Dot) 

0120 S•nifla™ FOA, Wil-Gard ll'M IIOV 
0~ Pf A coated hardware, \'1111-Gard II'" 

sensor wire s ONLY 
0390 CSA Approved 
0495 U.L. Approved 
0502 PFA coeicd hardware 
0603 PFA coated hardware, Wil Ga rd 110V 
060B Pf A coated ~ardwaro. Wil Gar~ 220V 

NOTE: Th• Wilden UL 79 Listed oroducts covered by this manua! are PX! modols followed by AA or SS, fo lioweo by AA, followed r,y A. followed by 
BNS, iollowed by BN, followed h1· A or S, followed by BN, followed by 0495 . Wilden UL listed pumps have been evaluated to, use at • 
25 C 177FI ambient tem perature w1lh a maximum inlet pressure o!3.4 Bor 150 PSI) .. 

WILDEN PUMP & ENGINEERING, LLC 2 WJL tC300•E•!5 
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The Wilden diaphragm pump is an air-operated, positive displacement, self-priming pump. These drawings show the flow pattern 
through the pump upon its initial stroke. It is assumed the pump has no fluid in it prior ta its initial stroke. 

RIGHT STROKE 

FIGURE 1 The c11r valve directs pressurized air to 
the back side of diaphrsgm A. The compressed air 
Is applied dlre~lly 10 the liquid column separated by 
e!as1omeric diaphragms. 1nB dlaphmgn, acts as a 
sopara\ion membrane between th8 compressod air 
and 6Quid, balanctf1g the load and removing mechan
ical stress from the diaphragm. Tne compressed air 
moves the diaphragm away from too center block of 
the pump. Tho opposile diaphragm Is plA!ed in by 
IM shalt connocted to 1:1e prcssc'(ized diaphragm. 
Diaphragm B r3 on its suction stroke; air behlnd th9 
diaphragm has been 1orced out to the atmosphere 
tnrougti the exhaust port of thA pump. The move
ment of diaphragm 8 towaro the cen1e, bloc~ of Ina 
pump creatos a vacuum wtthin charr:ber B. l\lmo
sptleric pressure forces fJL.Md Into the lnist manifO',d 
1on::lng the Inlet valve ball off its seat. Liquid is free 
to move past the inlet valve ca.rt and OW the lkn.rtd 
chamber (see shaded arsa). 

CLOSED 

OPEN 

MID STROKE 

FIGUP.E 2 Wnen the prossunzed diapllrogm, 
diaphragm A, reaches the limit of Its dscharge 
slroke, the a!r valve redirecis pressurir..ed air to the 
backsido of diaphragm 8. Tho prcssorized 11°1r torcas 
diaphragm B away lrorn the center btock whlle pull 
l!lg diaph,-agm A to the center block. Diaphragm a 
is now on It& dtschargc stroke. Olaptiragm 8 forces 
ttle inlet valve bell onto its seat due to lhe hydrdulic 
forces developed In the liquid chambor and mani
fold ot the pump. Tt,ese sama hydraulic forces 
litt the dischargo valvo baR off it'l seal , while the 
appoi:atc dischargo valve ba!i 1s forced onto its s~t. 
forcing fluid lo llow 1hrougt, tile pump Clischarys. 
The movement ol oiapM1gm A toward tt.e center 
b!ock or the pump crP.ales a vacuum wlthin llquid 
f".hamber A. Atmospheric p,essore forces flukl irito 
tM Inlet manifold of the pump. The inlat valve ball is 
farced off ils s~at allo1.•1fng lhe fluid being pumped 
lo fi ll the Hquld chomber. 

LEFT STROKE 

FIGURE 3 At compIe1,on of 1hc stroke. the air valye 
again redirects air to the back side of dlaohragm A, 
whtefl starts diaphl'a9m B on its exhaus1 stroke. As. 
the pump roacties ilo; original starting point, each 
cJiaphragrn has gone through one exhaust and one 
dischargp, stroke. This constitutes one com.e late 
pumping cyclo. The pump may take several cycles 
10 comptetoly prime depending on the condi1ions ol 
the application. 

KOW IT WORKS-A I R D!ST R! BlH !O N SVST Eilfi 

\. CENTER SECTION MUFFlfR - ·-\ 

\ 1 ---·· AIR INLET / AIR VALVE 

\ 0~ 

A!RVALVE SPO OL 

- ·· MAIN SHAFT \_ PILOT SPOOL --- ENO CAP 

3 

The Pro-Flo" patented air distribution system incorporates 1w o 
moving perts : the air valve spooi ond the pilot spool. The heart of 
t he system is the air va lve spoo l and ai r valve. Tn is valve design 
incorporates an unbala nced spool. The smaller end of the spool 
is pressu rized continuous ly, wh ile t he la rge end is alternate ly 
pressurized then exhausted to move the spool. The spoo l directs 
pressurized air to one air chamber while exhaust ing the ather. 
The air causes the main shaft/d i.i phragm assembly to shif t to 
o ne side - discharging liquid on that sirle and pull ing liqu id in 
on the oth a, side. When the shaft roaches tha end of its stroke, 
the inne r piston actuates the pi lot spoo l, which pressurizes and 
exhaus ts the laroe end of the air valve spool. The re pos itioning 
of the air va lv e spool routes the airto rhe other air chamber. 

WILDEN PUMP & ENGINEERING, LLC 
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~~x1 DIMEI\JS 

~ 
PX1 METAL j 

13mm[IJT) 
, BSl'T (FNPTI 

LIQU10 DISCHARGE 

---"--p~ 1 METAL SANIFLO' .. 

DRAW I N GS 
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DIMENSIONS 

ITEM METRIC(mm) 

A 208 
B 28 
C 130 
D 198 
E 224 
F 41 
G 132 
H 221 
J 361 
K 132 
l 30 
M 137 
N 109 
p 84 

A 102 
s 8 
T I 203 
u 142 
V l 12 

BSPT lhreads 3¥3ilaole. 

DIMENSIONS 

ITEM METR!C,l,iim) 

A 203 
B ,' 53 
;:/ 130 

,· 
0 218 
E 257 
F 41 
G 11 4 
H 132 
J 386 
K 132 
l 84 
M 102 
N m 
p l42 
R 8 

HNF-52451 
Rev 5 

STANDARD (inch) 

8.2 
1.1 
5.1 - ·· - · 
7.8 
e.s 
1.6 
5.2 
8.1 

14.2 
5.2 
1.2 
5.4 
4.3 
3.3 
4.0 
0.3 
8.0 
5.6 
4.4 

REV. A 

STANDARD (inch} 

8.0 
2.1 
5.1 
8.6 

10.1 
1.6 
4.5 
5.2 

15.1 
5.2 
3.3 
4.0 
4.4 
5.6 
0.3 

REV, 0 
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The Pro-Flo X'" air distribut ion system with the 

revolutio nary Efficiency M anagement System (EMS) 

offers flexib il ity never before seen in the world of 

operato r can select t he optimal balance of fl ow and 

efficiency that best meets the application needs. 

Pro-Flo X™ provides higher performance, lower 

AODD pumps. The 

pa t ent - pe n d i ng 

EMS is simple and 

easy to use. With the 

turn of an integrated 

control dial, the 

re lationship 

between air inlet 

and exhaust 

porting. 

represents an 

entirely different 
flow curve 

W ILDEN PUMP & ENGINEERING, LLC 

are shipped from 

the factory on 

setting 4, which 

is the highest 

flow rate setting 

possible 

10 
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from setting 4 

causes a decrease 

in flow and an even 
1 

greater decrease in 

air consumpti on. 

operat ional costs 

and flex ibili ty that 

exceeds previous 

industry standards. 

consumption 

decreases more 

than th e flow 

rate. effici ency 

is improved and 

operati ng costs 

are re du ced. 

PX1 Performance 
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1 
Example 1 

IAR FITT ~SIG 
i:xi , 5/!! 
m 12ll 

AIR COHSUMPllON 
?!ii 
m 1111 

""'! ~I/Nm:,1,/ 

9 e lro 
I 115 
~ & 100 

Ill j ( 
Ill 

.; 3 1111 1-0 

2j: 
I !Z5 

0 0 

Figure I 

Ellomple ciata point= 

This is an example showing how to determine flow rare and 
air consumption for your Pro-Flo X"' pump using the Efficien· 
cy Management System (EMS) curve and the performance 
curve. For this example we will be using 4. 1 bar /60 psig) inlet 
air pressure 1md 2.8 bar (40 psig) discherge pressure and EMS 
setting 2. 

Step 1: Identifying performance at setting 4. Locate 
the curve that represents the flow rate of the 
pump with 4.1 bar (60 psig ) air in let pressure . 
Ma rk the point where this curve crosses the 
horizontal line representing 2.8 bar (40 psig) 
discharge pressure . (Figure 1 ). After locating 
your performance point on th e flow curve, 
draw a vertical line downward until reaching 
the bottom scale on the chart. Identify the fl ow 
rate {in this case, 8.2 gpm). Observe location 
of performance point re lative to air consump
tion curves and approximate air consumption 
value (in th is case, 9.8 scfml. 

Step 2: Determining flow and air X Factors. Locate 
your discharge pressure (40 psig) on the verti
cal axis of the EMS curve (Figure 2). Follow 
along t he 2.8 bar (40 psig) horizontal line until 
intersecting both flow and air curves for your 
desired EMS setting {in th is case, setting 2). 

Mark the poims where the EMS curves inter
sect the norizontal discharge pressure line. 
After locating your EMS points on the EMS 

PX1 Performance 11 

curve, draw vertical lines downward until 
reaciling the bottom scale on the chart. This 
identifies the flow X Factor (in this case, 0.58) 

and air X Factor (in this case, 0.48). 

Step 3: Calculating perfonnance for specific EMS 

setting. Multiply the flow rate (8.2 gpm) 
obtained in Step 1 by the flow X Factor mu lt i
plier (0.58) in Step 2 to determine the flow rate 
at EMS setting 2. Multiply the air consump
tion (9.8 scfm) obtained in Step 1 by the air 
X Factor multiplier (0.48) in Step 2 to deter
mine the air consumption at EMS setting 2 

(Figure 3). 

8.2 gpm (tfawrAtl!forSettingf} 

.58 (RowKFectwserting2) 

4.8 g:pm (Flownttaforsettiog2) 

9. 8 sclm (sir COR31JR1ptu}11 for uttiRg 4) 
. 48 (Air X F6ctar senirrg 2) 

4.1 sdm (air CDn$U11?ptiDB fM setting 2J 

Figure 3 

The flow rate and air consumption at Sett ing 
2 are found to be 18.2 1pm (4.8 gpm) .ind 7.9 

Nm3/h (4.7 scfm) respective ly. 

WILDEN PUMP & ENGINEERING, LLC 
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Example2.1 

BAR fffl 1':110 

8 1: llll 

210 
ll5 IC() i G l!ll 

A. 110 
~ 1!11 
j 4 fl.! 

ca J 1[( , 

iv~\~ 
o- ----~ 

G1'61 2 4 6 B 
/LPM/ m 116/ /'111 /Jt/J 

\Valor Oi,cbarg• 

Figure 4 

El!ample data point = (~ gpm 

This is an example showing how to determine the inlet air 
pressure and the EMS setting far your Pro-Flo X'" pump to 
optimize the pump for a specific application. For this exam
ple we will be using an application requirement of 18.9 !pm 
/5 gpm) flow rate against 2.8 bar (40 psigi discharge pressure. 
This example will illustrate how to calculate the air consump
tion that could be expected at this operational point. 

DETERMINE EMS SETTING 

Step 1: Establish inlet air pressure. Higher air pres
sures will typicall y allow the pump to run 
more efficiently, however, available plant air 
pressure can vary greatly. If an operating 
pressure of 6.9 bar (100 psig ) is chosen when 
plant ai r frequer. t ly dips to 6.2 ba r (9 0 psig) 
pump performance will vary. Choose an oper
ating pressure that is within your compressed 
ai r system s capabi lities. For this examp le we 
will choose 4. 1 bar (60 psig ). 

Step 2: Determine perfo,mance point at setting 4. For 
this example an inlet air pressure of 4.1 bar 
(60 psig) inlet air p ressure has been chosen. 
Locate the curve that represents the perfor
mance of the pump with 4.1 ba r (60 psig) inlet 
air p ressure. Mark the point where this curve 
cross es the horizon tal line represent ing 2.8 
bar (40 psig) discharge pressure. After locat
ing this point on the flow curve, draw a vert i
ca l line downward ll nti l reaching the bottom 
scale on the chart and identify the flow rate. 
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In our example it is 38.6 1pm (10.2 gprn). Th is 
is the setting 4 flow rate. Observe the loca
t ion of the performance point re lative to air 
consumption curves and approximate air 
consumption value. In our example setting 
4 air consumption is 24 Nm3/h (14 scfm). 
See figu re 4. 

Step 3: Determine flow X Factor. Divide the required 
flow rate 18.9 lpm (5 gpm) by the setting 4flow 
rate 38.6 1pm (10.2 gpm ) to determine the flow 
X Factor for the application. 

5 gpm / 10.2 gpm = 0.49 (flow X Facto r) 

Step 4: Detetmine EMS setting from the flow 
X Factor. Plot the point representing the flow 
X Factor (0.49) and the application discharge 
pressure 2.8 bar (40 psig) on the EMS curve. 
This is done by following th e horizontal 2.8 
bar (40 psig) psi g discharge pressure line until 
it crosses the vertical 0.49 X Factor line. Typi 
cally, this point lies between two f low EM S 
setting curves (in th is case, the point lies be
tween the flow curves for EMS setting 1 and 
2). Observe the location of the point relative 
t o the two curves it lies between and approx i• 
mate th e EMS setting (figure 5). For more pre· 
cise results you can mathematically interpo
late between t he two cu rves to determine the 
optima l EMS setting . 

For this example t he EMS setting is 1.8. 

i"Xl Performance 
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Example 2.2 
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Determine air consumption at a specific 
EMS setting. 

Step 1: Determine air X Factor. In order to determine 
the air X Factor, identify the two air EMS set
ting curves closest to the EMS setting estab
lished in example 2.1 (in this case, the point lies 
between the air curves for EMS sett ing 1 and 
2). The point rep resent ing your EMS setting 
(1.8 ) must be approximated and plotted on the 
EMS curve along the horizontal line represen t
ing your discha rge pressure (in th is case, 40 

psig}. Th is air point is different than the f low 
point plotted in examp le 2 .1. After estimating 
(o r inte rpolati ng) this point on the curve, draw 
a vertica l line downward unti l re ach ing the 
bonorn scale on the chart and identify the ai r 
X Factor (fig ure 7). 

For this example the air X Factor is 0.40 
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Figure 7 

Example data point= 0.40 airmul11pher 

Step 2: Determine air consumption. Multiply your 
setting 4 air consumption (14 scfm) value by 
the air X Factor obtained above (0.40) to deter
mine your actua l air consumption. 

14 scfm x 0.40 = 5.6 SCFM 

In summary, for an application requ iring 18.9 1pm 
(5 gpm) against 2.B bar {40 psi g) discharge pressure, 
the pump inlet air pressure should be set to 4.1 bar 
(60 psig) and the EMS dial should be set to 1.B. The 
pump would then consume 9.5 Nm3/h (5.6 scfrn) of 
corn pressed air. 
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TECHNICAL DATA 

Hei ght . 
Width . . 
Depth. 
Ship Weight . 

Air Inlet. . .. 
Inlet ... 
Outlet. . 
Suction Lilt . 

.. . .. . ... 224 mm IBB" I 
. .20B mm 18.2") 
,,22 1 mmls.n 

. . Aluminum 6 kg (13 lbs.) 
31 6 Stainless Steel 9 kg (20 lbs. I 

, 13 mm 11/2"1 
.... 13 mm 11/2"1 

. .. .. . 13 mm 11/2") 

. .. . 5.9 m Dry I 19.3') 

Oisp. Per Stroke . .. 
Ma x. Flow R~te . 
Max. Siie Solids . 

8.0 m Wet (26. r) 
0.09 I 10 023 gal.I' 

. . 62.5 lpm (16.5gpm) 
. .. . 1.6mm (l /16") 

X ' Displacement per stroke was ca lculated at 4.8 
~ bar {70 psig) air inlet pressu re against a 2 bar 
1}- (30 psiglhea~ pressure. 

3 
Cl 
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IE):(AMPLE 
Th e Efficiency Management System (EMS) 
can be used to optimize the performance of ~ --':'·, A PXl metal, Rubher-fi lted pump operating at EMS setting 4, 
your Wilden pump tor specific applications. achieved a !low rate of 56.6 1pm 115.0 gpm) using 35.7 Nm'/h (21.0 
The pump is de livered whh the EMS adjusted scfm J ot air when run at 5,5 bar (80 psig) eir inlet pressure and 1 .4 
to sening 4, which allows maximum flow. bar 120 psigl discharge pre~sure (Se e dot on flow chart) . 

Tile EMS curve allows th e pump user to deter
mine flow and air consumption at eech EMS 
setting. Fur any EMS setting and discharge 
pressure, the "X facto r" is used as a multi
pl ier w ith the original values from the set1 ing 
4 performa nce cu rve to calculate the actual 
flow and air consumption values for that spe
cifi c EMS set1ing. Note; you can interpola te 
betwe en the setting curves for operation at 
int ern1edia1 e EMS settings. 

The end user did not require that much flow and w anted to reduce 
air consumption at his faci li ty. He determined tti at EMS sett ing 
2 would meet his needs. At 1.4 bar 120 psigl discharge pressu re 
and EMS setting 2, the flow "X factor• is .66 and the air "X factor" 
is.48. 

Multiplying the origina l setting 4 va lues by the "X fa ctors" provides 
the setting 2 flow rate of 37.5 1pm 19.9 gpml and an air consump
tion of 17.2 Nm3/h (10 .1 scfm). The flow rate was reduced by 34% 
while the air consumption was reduced by 52%, thus providing 
inc reased effici ency. 

For a detailed example for how to set your EMS. see beyinnin!I of 
performance curve section . 

Caution: Don ot exceed 8.6 bar l12!i psiy) air supply pressure. 
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SUCTION UFT CURVE 
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inlet Air Pressure 

Suction lift curves are calibrated for pumps operating at 305 
m P ,000') above sea level. This chart is meant to be a guide 
only. There are many va ables which can affect your pump's 
operating characteristics. The number of intake and dis· 

charge elbows, viscosity of pumping fluid , elevation (atmo
spheric pressure) and pipe frict ion loss all affect the amount 
of suction lift your pump will attain. 
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SUGG EST ED l i\! STA U.A T! ON 

Wilden pumps are designed to meGt tho performan ce requiremonts 
of even the most demanding pumping applications. They have 
been designed and manufactured to the highest standards and ere 
available in • variety of liquid path materia ls to meet your chemical 
resistance needs. Refer to tile pe rforma nce section of this manual 
for an in-depth analysis of t he performance characteristics of your 
pump. Wilden offers the widest var iety of elastomer options in the 
industry to satisfy temperature, chemica l compatibil ity, abrasion 
resistance and flex concerns. 

The sue1ion pipe size shou ld be ai least the equivalent or larger 
than t he diameter size of the suct ion inlet on your Wilden pump. 
The suClion hose must be non-collapsible, re inforced type as these 
pumps arc capable ot pu lling a high vacuum. Discharoe piping 
should also be t he equivalent or larger than the diameter of the 
pump discharge which will help reduce frict ion losses. II is critical 
that all fittings and connections are airtight or a reduction o r loss of 
pump suct ion capability wi!I result. 

INSTALLATION : Months of carefu l plann ing, study, and selection 
efforts ca n resu lt in unsatisfactory pump performance if install ation 
det ails are left to chance. 

Pram,llure fail ure and lo ng term dissatisfaction can be evoided if 
reasonable care is exercised throughout the instal lation process. 

LOCATION: Noise, safety, and other logist ical factors usually dictate 
where equipment will be situated on the production floor. Multiple 
installations with conflict ing requirements can result in congestion 
of utility areas, leaving few choices for additional pumps. 

Within the tramework ot these and other existing conditions, every 
pump should be located in sucl, a way that six key factors arc 
belanced age'tnst each othe r to maximum advantage. 

ACCESS: First of al l, t he locatlon should be accessib le. If it's easy 
to reach the pump, maintenance personnel wil l have an easier time 
carrying ou t routine inspections and adjustments. Shou ld major 
repa irs beco me necessary, easo of access can play a key role in 
speeding the repair process and reducing total downtime. 

AIR SUPPLY: Every pu mp locatlon shou ld have an air line large 
enough to supp ly the volume of eir necessary to achieve the desired 
pumping rate. Uso air pressure up to a maximum of 8.6 bar 1125 
psig) depending on pumping requirements. 

For best results, tho pumps shou ld use a 5µ !micron) air filter, 
needle va lve and regulator. Tho use of an air fil ter befo re the pump 
wi ll ensure that the majo rity of any pipeline contaminants wi ll be 
cli mi natad. 

NOTE: Canad ian Stenda rds Associat ion 1CSAJ configured pumps 
should not exceed 6.9 ber (100 psig) sweet gas supp ly pressure . 
ONLY CSA config ured pumps shou!d be operated using gas. 

SOLENOID OPERATION:When operation is controlled by a solenoid 
valve in the air line, three-wey valves should be used. This valve 
allows trapped air betweer. the valve and the pump to bleed off 
which improves pump performance. Pumping volume can \Je 
estimated by counting the number of strokes pe r mir.utc and then 
multiplying the figure by the displacement per stroke. 

MUFFLER: Souncl levels are reduced below OSHA specifications 
using the standard Wilden muffler. Other mufflers cen be used 
to !unher reduce sound levels, but thsy usual ly reduce pump 
performance. 

ELEVATION: Selecting a site 1hat is well w ithin the pump's dynamic 
lift cepabi lity will assure1h;it loss-of-prime issues wil l be elim inated. 
In addition, pump efficiency can be adversely affected if proper 
enenticn is not given to site locat ion . 
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PIPING: Final determination of the pump site should not be made 
unt il the piping challenges of each possible location have been 
evaluated.The impact of cu~rent and future installations shou ld be 
co nsidered ahead of tima to make suro that inadvsnent restr ictions 
are not created tor any remai ning sites, 

For U.L. listed pumps, all insta llation must car.form with NFPA 30, 
NFPA 30A, and other applicable codes. All pipe connections are 
to be made using U.L. classif ied gasoline-resistant pipe compound. 
Exhaust pon is to be connected to pipe or tubing to be routed 
outdoors or other location det ermined to be equ ivalent. 

The best choice possible w ill Ile a site invo lving the shortcs1 and 
straightest hook-u p of suction and dischMge piping. Unnecessary 
elbows, bends, and fitt ings should be avoided. Pipe sizes should 
be selected to keep fric tion losses within practical limits. All piping 
should be supported independently of the pump. In addition, the 
piping should be aligned to avoid placing stress on the pump 
fittings. 

Flexible hose can be installed to aid in absorbing the forces created 
by the natura l reciprocat ing action of the pump. If the pump is to be 
bolted down t o a solid location, a mount in[J pad placed between t he 
pump and the foundat ior. wi ll ass ist in minimizing pump vibration. 
Flexib!e connections between the pump and rig id pipir.g will also 
ossist in minimizing pump vibration. If quick-closing valves are 
installed at any point in the discharge system, or If pulslll ion within 
a system becomes • probl0m, a surge suppressor 150 Equalirnr'I 
should be installed to protect the ptJ mp, piping end gauges from 
suroes and water hammer. 

If ! he pu mp is to be used in a self-priming application, make sure 
that all connections are ai rtight and that the suct'ton lift is within 
tho model's ability. Nol e: Materials of construction and elastomer 
materia l havo an effect on suctio n lift parameters. Plea se referto the 
pertcrmance section for specifics. 

When pumps are installed in applications involving flooded suction 
or suction head pressures, a gate valve should be installed ,n the 
suction line to permit closing of the l ine for pump service. 

Pumps in service with a positive suction head are most efficient 
when inlct prossure is limited ta 0.5-0.7 bar (7-10 psig). Premature 
diaphragm failure may occur if positive suction is 0.7 bar (10 psig) 
and higher. 

SU BMERSIBLE APPLICATIONS: Pro-Fla X'" pumps can 
be used for submersible applications, when using the 
Pro.Flo X 1,., submersible option . Turbo-Flo1M pumps can also be 
used fo r su bmersil>le applications. 

NOTE: Pro-FIO'..!l and Accu-Flo ™ rumps arc no1 submersible. 

ALL WILDEN PUMPS AR!: CAPABLE Of PASSING SOLIDS. A 
STR AINER SHOULD BE USED ON THE PUMP INTAKE TO ENSURE 
THATTHE PUMP'S RATED SOLIDS CAPACITY IS NOT EXCEEDED. 

CAUTION: DO NOT EXCEED 8.6 BAR (125 PSIG) AIR SUPPLY 
PRESSURE. 

CAUTION: CANADIAN STANDARDS ASSOCIATION ICSAJ 
CONFIGU RED PU MPS SHOULD NOT EXCEED 6.9 BAR (100 PSIG) 
SWEET GAS SUPPLY PRESSURE. 

CAU TION: FOP. U.L. LISTED PUMPS, DO NOT EXCEED 3.4 BAR (50 
PS!G) AIR SUPPLY PRESSURE. 
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SUGG ESTED 11\!STAllAT!Oi\! 

This illustrscion is c generic 
representalion of an air.operated 
doub/e•diaphragm pump. 

MUFFLER • 

- ---·-- FOOTPAD 

NOTE: In the event of a power fa ilure, th e shut off valve 
should be closed, if the restarting of the pump is not 
desirable once power is regained. 

AIR OPERATED PUMPS: To stop the pump irom 
operating in an emergency situation, simpl y close the 

W!L•1t'UOO·E· '·S 21 

shut off valve (user supplied) installed in the air supply 
line. A properlyfunctioning valve will stop the air supply 
to the pump, therefore stopping output. Thi~ shut off 
valve should be located far enough awoy from the 
pumping equiprnen1 such that it can be reached safely 
in an emergency situation. 
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SUGGESTED O?ERATIOM & MA!NTENANCE 

OPERATION : P1 and PX1 pumps are pre-lubricated, and 
do not requ ire in -line lubri cation. Additional lubrication 
w ill not damage the pump, however if t he pump is 
heavily lubricarnd by an external source, the pump's 
interna l lubrication ma y be washed away. If the pump is 
then moved to a non-lubricated location, it may need to 
be disassembled and re-lubricated as described in the 
ASSEMBLY/DISASSEMBLY INSTRUCTIONS. 

Pump discharge rate can be control led by limiting the 
volume and/or pressu re of the air supply to the pump. A 
regula tor is used to control air pressure while a need le 
valve is used to control volume. Pump discharge rate 
ca n also be controlled by throttling t he pump discharge 
by partially closing a valve in the discharge line of the 
pump. This action increases friction loss which redu ces 
flow ra te. (See Section 5.) This is useful when the need 
exists to control the pump from a remote location . 
When the pump discharge pressure equals or exceeds 
the air supply pressure, th e pump will stop; no bypass 
or pressure rel ief valve is needed, and pump damage 
will not occur. The pump has reached a "deadhead" 
situat ion and can be restarted by reducing the fluid 
discharge pressure or increasing the air in let pressure. 

Pump will not run or runs slowtv. 

1. Ensu re that the air inl et pressure is at least 0.3 Bar 
(5 psig) above startup pressure and that the differential 
pressu re (the difference between air inlet and liquid 
discharge pressures) is not less than 0.7 Bar (10 psig). 

2. Check air inlet filter for debris !see recommended 
instv llation). 

3. Check for extreme air leakage (blow by) which 
would indicate worn seals/borns in the air valve, 
pilot spoo l, main shaft . 

4. Disassemble pump and check for obstructions 
in the air passageways or objects which would 
obstruct the movement of interna l parts. 

5. Check for sticking ba ll check valves . If material being 
pumped is not compatible w ith pump elastomers, 
swelling may occur. Replac e bal l check va lves and 
seals with proper ela stomers. Also, as the check 
va lve balls wear out, th ci y become sma ll er and can 
become stuck in the seats . In th is case, replace bolls 
and seats. 

6. Ch eer. for broken inner piston which wil! cause the 
air valve spool to be unable to shift. 

7. Remove plug from pilot spool exhaust. 

Pump runs but little or no product flows. 

1. Check for pump cavi tati on; slow pump speed down 
to allow thick material to f low int o liquid chambers. 
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The P1 and PX1 pumps run solely on compressed air 
and do not generate heat, therefore your process f luid 
temperature will not be affected. 

NOTE: Canadian StandardsAssociation (CSA) configured 
pumps ru n solely on gas and do not generate heat. 

MAINTENANCE AND INSPECTIONS: Since each 
applicat ion is unique, maintenance schedules may be 
different for every pump. Frequency of use, line pressure, 
viscosity and abrasiveness of process fluid all affect 
the parts life of a Wilden pump. Peri odic inspections 
have been found to otter the best means for preventing 
unsch1,duled pump downtime. Personnel familiar with 
the pump's construction and sarvi ce shou ld be informed 
of any abnormalities tl,at are detected during operati on. 

RECORDS: When service is required , a record shou ld be 
made of all necessary repairs and replacements. Over 
a pe riod of time, su ch records can become a valuable 
tool for pred icting and preventing future maintenance 
problems and unscheduled downtime. In addition, 
accu ra te records make it possible to identify pumps 
that are poorly su ited to their applications. 

2. Verify t hat vacuum required to lift liquid is not 
greater than the vapor pressure of the material 
being pumped (cavitation ). 

3. Check for sticking ball checkvalves . lfmateria! bei ng 
pumped is not compat ible w ith pump elastomers, 
swelling may occur. Replace bal l check valves and 
seats with proper elas tomers. Also, as the check 
valve balls wear out, they become smaller and ca n 
become stuck in the seats. In th is cHSe , replace bal ls 
and seats. 

Pump air valve fre ezes. 

1. Check for excess'ive moisture in compressed 
air. Either install a dryer or hot air generator for 
comprassed ai r.Alternatively, a coalescing filter may 
be used to remove the water from the compressed 
ai r in some app lications. 

Air bubbles in pump discharge. 

1. Check for ruptured diaphragm. 

2. Check tightness of outer pistons {refer to Section 7). 

3. Check tightness of fasteners and integrity of 
o-rings and sea ls, especially at inta ke manifo ld. 

4 . Ensure pipe connections are airtight. 

Product comes out air eJfheust. 

1. Check for diaphragm rupture. 

2. Check tightness of outer pistons to shaft . 
VJIL-1C.3C-0-~-15 
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TOOLS REQU IRED: 

• 3/8' Box Wrench 
e 7/1 6" Wrench 
• Adjustable Wrench 
• Vise equipped wrth soft 

jaws (such as plywood, 
plastic or other suitable 
material) 

CAUTION: Before any maintenance or repa ir is attsmpted, the compressed air line 
to the pump sh ould be disconnected an d al l air pressure allowed to bleed from the 
pump. Disconnect all intake, discharge, and air li nes. Drain t he pump by turning it 
upside down and al lowing any fluid to flow into a suitable container. Be aware of 
any halardous effects of contact with your process flu id. 

NOTE: The mode l photographed for these instruct ions is a Pro-FloX'"' version and 
incorporates rubber diaphragms, ba lls, and seats. 

~?f 

Step 1 

Prior to disassembly, alignment 
marks should be placed on the 
liquid chambers and air chamber to 
ass ist with proper alignment during 
reassembly. 

WiL·t O'JO, -E- •s 

Step2 

Using a 7/1 6" box wrnnch, remove 
the nuts t hat connect the inlet and 
discharge manifolds to the center 
secti on assembly. 
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Step 3 

Next, remove the discharge 
manifold from the pump. 
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PUMP DISASSEMBLY 

Step 4 

Remove the discharge va lve ball, 
valve seat and valve seat o-ring 
and inspect for signs of wear and 
replace if necessary. 

Step 7 

Using a 3/8" wrench, remove the 
small clamp band that connects t he 
manifold elbows to the tee section . 

WILDEN PUMP & ENGINEERING, LLC 

Step 5 

Now the center section assembly 
can be removed from the inlet 
manifold . 

Step 8 

Remove the tee section o-r ings 
and inspect for signs of wear and/ 
or chemical attack. Replace if 
necessary. 
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Step 6 

Remove the inlet valve bal l, valve 
seat and valve seat o-ring and 
inspect for signs of wear end/ 
or chemica I attack. Replace if 
necessary. 

Step 9 

Using a 7/16" box end wrench , 
remove the large clamp bands. 
With the clamp bands removed, lift 
the liquid chamber away from the 
center section . 

WIL-10300·!:•15 
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~OR.O' PUMP DISASSEMBLY 

Step 10 

Using an adjustable wrench or 
rotating the diaphragm by hand, 
remove the diaphragm assembly 
from the center section. 

Step 13 

To remove the diaphragm assembly 
from the shaft, secure shaft w ith 
soft jaws (a vise fitted with plywood 
or other su itable materiel) to ensurn 
shaft is not nicked, scratched, 
or gouged. Using an adjustable 
wrench, remove the diaphragm 
assembly fro m sha~ Inspect al l 
parts fo r wear and replace with 
genu ine Wi lden parts if necessary. 

Wl: 10300-E- fS 

Step 11A 

Due to varying torque values, one 
of the two situations wil l occur: 

A) The outer piston, diaphragm and 
inner piston will separate from the 
shaft which remains connected 
to the opposite side diaphragm 
assembly. 

Step 11B 

B) The diaphragm assembly and 
shaft rema in connected leaving the 
opposite side diaphragm assembly 
w ithin the opposite side of the 
center section assembly. 

GROUNO l l\!G STRAP FOR CSA PU1 PUMPS 

figure Z 

Canadian Standards Association (CSA) configured pumps must be 
electrically grounded using the grounding strap provided (Figure 1) . 
Improper grounding can cause improper and dangerous operation. 
To properly attach the grou nding strap to a CSA configured PX1 pump, 
identify the des ignated grounding location on the muffler plate; us ing the 
provided self-tllpping screw and grounding wire, thread the grounding 
screw through the grounding wire lug, into the muffler pla te and tighten 
secu rely (figure 2). Completion of the pump ground ing procedure must 
be done in accordance w ith local codes, or in the absence of loca l codes, 
an industrial or national ly recognized code having jurisdiction over the 
specified installation. 
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A f R \!AL\/ E/ CEl\!TER SECT I OI\! DISASSEMBLY 

TOOLS REQUIRED: 

• 3/1 6" Hex Head Wrench 
• 7/32 ' Hex Head Wrench 
• Snap Ring Pliers 
• 0 -Ring Pick 

Step 1 

CAUTIO N: Before any maintenance or repair is attempted, the compressed air line 
to the pum p should be disconnected and all air pressure allowed to bleed from the 
pump. Disconnect all intake, discharge, and air li nes. Drain the pump by t urning lt 
upsic1e down and allowi ng any f luid to flow into a suitable container. Be aware of 
hazardous effects of contact with you r process fluid . 

Step 2 Step 3 

Using a 3/16" hex head w re nch, 
loosen the ai r valve bo lts. 

Remove the air valve and muffler 
pl ate fro m th e center sect ion . 

Rem ove the ai r valve gasket 
and inspet for nicks, gouges 
and chem ical attack. Repla ce if 
necessary w ith genuine Wi lden 
ra rts. Note: When instal li ng the air 
valve gasket onto the cen ter section 
assembly, position gasket with t he 
grooved side facing away from the 
center section . 

WILDEN PUMP & ENG INEERING, LLC 26 Wll•1030C'·E·1 ~ 

Appendix 273 

HNF-52451 
Rev 5 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

HNF-52451 
Rev 5 

AIR VtH\.fE/CE™TER SECTION DISASSEMiHV 

Step4 

Remove muffler plate gasket and 
inspect. Replace if necessary. 

Step 7 

Remove pilot spool retaining snap 
ring on bath si des of center section 
with sna p r ing pliers. 

Step 5 

Remove air va lve end ca p to expose 
air valve spool. NOTE: The end cap 
cannot be removed until removing 
air va lve bolts. 

Step 8 

Rem ove pilot spool assembly from 
cente r section. 
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Step6 

Remove ai r valve spool from air 
valve body by threading one air valve 
bolt into the end of the spool and 
gently sliding the spool out of the air 
valve body. Inspect seals for signs of 
wear and replace entire assembly if 
necessary. Use caution when handling 
air valve spool to prevent damaging 
seals. NOTE: Seals should not be 
removed fro m assembly. Seals are not 
sold separately. 

Step 9 

Using an o-ring pid-. gently 
remove the pilot spool reta ining 
o-ring from the oppos~e side of the notched end 
of the spool. Gently remove the pilot spool from 
pilot spool sleeve and inspect for nicks, gouges 
and other signs of wear. Replace pilot spool 
assembly or outer sleeve o-ri ngs if necessary. 
During re-assembly never insert the pilot spool 
into the sleeve with the "notched' end side 
fi rst, this end incorporates the urethanr. o-ring 
and wil l be damaged as it slides over the ports 
cut in the pilot spool sleeve. 

5t6iw1Prm,1 Pl tMP & ENGINEER IWG r I c 
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AI R VAlVE/CEI\\TEIR SECnON !HSASSEflfiBlV 

Check center section shaft seals 
for signs of w ear. If necessary, 
remove the shaft seals w ith an 
o-ring pick and replace. 

~-SIX! SUBMERSIBL E ?RID-FUJ X™ 

Step 1 

Insta ll a 1/4' NPT pipe plug (00-
7010-08) into the pilot spool bleed 
port located at the front of the 
center section. 

WILDEN PUMP & ENG INEERING, LLC 

Step 2 

Next, instal l an optional submersible ai r va lve gasket (01-2621-
52 ). The submersible air valve gasket can be purchased as a 
spare part or included with the purchase of a new Pro-Fio X™ 
pump. 
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m OR.O· , .............. ,,........ R E A S S E M B l V H I !\! T & T t ? S 

ASSEMBLY: 

Upon performing applicable maintenance to the air d!stribu
tion system, the pump can now be reas..,embled . Please 
refer to the disassembly instructions tor photos and parts 
placement. To reassemble the pump, follow the disassembly 
instructions in reverse order. The air distribution system needs 
to be assembled first, then the diaphragms and finally the 
welted path. Please find the applicable torque specifications 
en tt1 is page. The following tips will assist in the assembly 
process. 

• C lean the inside of t he center section shaft bore to ensure 
no damage 1s done to new seals. 

0 Stainless bolts should be lubed to reduce the possibility of 
seizing during tightening. 

PRO-FLO® MAXIMUM TORQUE SPECIFICATIOl\lS 
Description of Part Maximum Torque 

Air Valvo, Pro-Fl~ 3.1 l\•m (27 in-lbs.I 

Outer Piston 14.1 N•m (125 inl 

Smal! Clamp Band 1.7 N•m (15 in] 

Large Clamp Band IRuhber/TPE·Frt tedl S.O N"t11 f80 in] 

Large Clamp Ba nd (PTFE-Fincdl 13.6 N"OJ (120 ill} 

Vertical Boks 14.I N-m 1125 inl 

Y o ur 
Solludons 

VVra~ 
~P ... 

'J-JlL -1COOO-E-1S 29 

• Level · the water chamber side of the intake/discharge 
manifold to ensure a proper sealing surface. This is most 
easily accomplished by placing them on a flat surface 
prior to tightening their clamp bands to the desired torque 
(see this page for torque specs). 

• Be sure to tighten outer pistons simultaneously on PTFE
fitted pumps to ensure proper torque values. 

• Ensure proper mating of liquid chambers to manifolds 
prior to t ightening vert ical bolts. Overhang should be 
equal on both sides. 

• Apply a sm.ill amount of Loctite 242 to the shaft interval 
threads before the diaphragm assembly. 

• Concave side of disc spring in diaphragm assembly faces 
toward shaft . 

PRO-FLO X™ MAXIMUM TORQUE SPECIFICATIONS 
Description of Part 

Air V81ve, Pro-Ro X™ 

Outer Piston 

Small Clamp Band 

l arge Clamp Band (Rubbcr{TPE-Fittod) 

Large C!amp Band IPTFE-Fitted} 

Venica l Bolts 

Elastomer & ADS Aepai; Kits 

All Siies Avail&ble 

PTFE, Rubiler & TPE Elastomers 

One Part Numbsr Simp:ilies lnven!or/ 

Max i111um Torqoe 

11.3 Nam (100 in-lbs.) 

14.1 N•m 1125 inl 

1.7 N•m 115 inl 

9.0 N•m {80 in! 

13.6 N•m (120 in) 

14.1 N-m (125 in} 

Eliminates Order Errors 

Rc.1uccs Re-Build lime 

• Rejwenales Yuu, Pump 

NGTE: See Section 9. 

22069 VAN BUREN STREET · GAANOTERRACf.. CA 92313·5G07 
(909} <2:2-17:10 • FAX (90917113-3440 

YM'W,wi6enpump.com 
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~\ . ' ~~-~ IE X P l O O E D V I 

PX1 METAL Ru BB ER - FIT r E o 

. 
• ,i, 
H 

ALL CIRCLE!} PART mmrmrn:s ARE ii\JCLUOED 11\l REPAIR KITS. 
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Each and every product manufactured by Wi lden Pump and Engineering, LLC is bui lt to meet the highest 
standards of qual ity. Every pump is fu nctionally tested to insure integrity of operation. 

Wilden Pump and Engineering, LL.C warrants that pumps, accessories and parts manufactured or suppl ied by 
it to be free from defects in material and workmanship for a period of five (5) years from date of instal lation or 
six (6) years from date of manufacture, whichever comes first. Fa ilure due to normal wear, misapplication, or 
abuse is, of course, exc luded from this warranty. 

Since the use of W ilden pumps and parts is beyond our control, we cannot guarantee the suitability of any pump 
or part for a particula r application and Wilden Pump and Eng ineering, LLC shell not be liable for any consequential 
damage or expense arising from the use or misuse of its products on any application. Responsibili ty is limi ted 
solely to replacement or repair of defective Wilden pumps and parts. 

A ll decisions as to the cau se of failure are the sole determinat ion of Wilden Pump and Engineering, LLC. 

Prior approval must be obtained from Wiiden for retu rn of any items for warranty conside ration and must be 
accompanied by the appropriate MSDS for the product(s) involved . A Return Goods Tag, obtained from an 
authorized Wilden distributor, must be included with the items which must be shipped freight prepaid. 

The foregoing warranty is exclusive and in lieu of all other warranties expressed or implied (whether written or oral) 
including all impl ied warranties of merchantability and fitness for any particular purpose. No distributor or other 
person is authorized to assume any liabilrty or obligation for Wilden Pump and Engineering, LLC otherthan expressly 
provided herein. 

PLEASE PRINT OR TYPE AND FAX TO WILDEN 

Item/I Serial -I 

Company Whore Purchased 

Company Neme 

Industry 

Name Title 

Street Address 

City State Postal Code Country 

Teleplloni? Fax E-mail Web Address 

Number of pumps in facility? ___________ Number of Wilden pumps?-----------

Types of pumps in faci lity [check all that apply): [J Diaphragm Ocentrifugal 0Gear D Submnrsible D Lo li e 

Oother ------- ---------- - ------------------

Mijdia being pumped? 

How did you hear of Wilden Pump? 0 Tra de Journal 0Trade Show D lnterneVE-mai l D Distributor 

Oother --------------------- ---------------

ONCE COMPLETE, FAX TO (909) 783-3440 
NOTE: WARRANTY VOID IF PAGE IS NOT F.~XED TO W ILDEN 

WILDEN PUMP & ENGINEERING, LLC 
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fi::;;f1/PX200 

,p·, -. __ , 
I• 

Advanced1
',! Series METAL Pumps 

En9ineerin9 
Opera11on & 
Mainten.inr.:o 

Advance y ,o ur process 

Submittal #71 

Equipment as specified and by 

Sp.ectfred manufacturer. 
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Wl·LCE N' 

CAUTI ON1 S- READ FIRST! 

fl CAUTION! Oo /IOt apply comprwssed rt 1.11 llM! l<l'ln111t pa 
\!I' - pump" not 11111~011 

fi CAUTION: Do ool, 1/fldor 1ny c,mi nn IOC1Un tho .ui1 
\!I scrww loe&1~ll ttheadjldlJ!lr d11I die Pr<>-Ao p<imp I ltlo 

&.at !crew is looH t-n ttl,i, pump is 1'9U"'141 d. ,t toolil ju-cl 
•nd ~• us.e inJufl' u, anyone in 1t,uren 

fl CAUTION: ll'o 11111 ovvr.fubl'iea o 'r su P - ~ass 
W h;ibric•tion ,II n1d11c1 p,ump p1trform1nco l'<Jl!IJ) 1$ pre•lu be-d 

c;> Tempa,.lure Um" • 
9 

eopreno -Ht•C lo 93"C 
Bun.o•N -1z•c 10 82"C 
EPO -Sl"C to 1:38'C 
Viton -~C to 177"C 
Saniftex -29-C to 104 •c 
Polyt ira(luoroetJ,y!ene (PTFE) 

4"C to 104"C 
Polyurethane - 12•c to 66"C 
WII-Ae:x'" .4o•c to 107.2'C 

o•F to 200"F 
1o•F to 1eo·F 

-60"F to 28o+F 
-40'F to 350•F 
-20°F to 22091' 

40"F to 220°f 
10°f lo 150"f 

!•40°F to 22S•Fj 

OTE. Not 11 m r, rs ava,111 e ror all 1110dels. Reforto 
Sc:tt,on 2 liH m 11m11I opb-Ons for you-r i:iump. 

NOTE. UL lis11d con ,gurC1l pu p.s hav11 ti111 latl0 ng 
emp11ruu11 I m1t5: 

UL 79 Buna
UL 79 PTFE-

-12.l"C [lll"FI lo 52°C [12S"FI 
•c r40-•F1to s2•c 1 1s·i:1 

fl CAIJTION: Ca1M1di1n St•ndud• A,;S<Jr:laillwl ICSAI coo gur~ 
\!I' pumps shoo not be 11:Sed uim , r cs low r th n D.O'C to 

s 1.11•c CJ2..,: to 12S"Fl. 

fl CAUTION: \lt'll•n t lloo$ing J)llmp mDt1trials, be- s.ira to ctiock 
\9 thtt omp1r1tuT1 for •11 1Yt11ted compona:nu. E.1mpl11 

Vt10n9 llu a ma mum limi I n•c l'J5fN'J ~ul polyprOVflw 
h1u m.,.imum fi 1t of O<'lly 79°C IT75"Fl 

fl. CAUTION: Miu, m ,., ttra111r1t limits "''" bue-d ui,on 
'!JI m• ch col ~n onfy. Cart 1'1 cltal"llcals I Jig ' i;anrt,, 

reduce ma i111i11m •afe oporabn ~P1t~t1rra1 Consiul 
Cti m1col lh'5ii1anc1t Guill, IE I to cltGllllcal comp b,hry a..,d 
empe1111u111 limits 

n WARNING: Pr11vu11t10n ol s atu: ~lR!rlclng - I s.1~1rc sp•rk1ng 
W occun. flre o, pk111an ro-Jld rcSIJI Pllmp, "' Ive,, 1nd 

coni..lnou 11'.lU!I be 11rourntad 10 • propar 11rDund,ng pa,nt wh~ 
ll.•ndliri11 fhmmnblc llulds nd \\fte never discharg of st• c 
el11clltC11)' ,s II t.1z•rd 

fl CAUTION; C n d,a, St1nd1rdli Alisoet1 llfl !CSAI c:oo gum! 
W Jlumps 111i11, be olac1rica i,ro,,niSiid u ' Iha g OU11d11>J1 

c011d11c or ptt1v,dtd. l ll'lp1or:er 1Jro1111d c • n i;aus1t unpropar 
and d n &llkl:S.1Jfllrabo11. 

fl CAUTION: for UL hsmd pumps, do not e cHd ::,.4 b r '50 
W p1igl 1ir '11P preuu:r~ 

R CAUTION! 
'9 prttUUTI, 

fl CAUTION! 
'!J pump1sl10 

pr• :ssure. 

WIL,l1080-E-13 

anadl ~ SI ode.Ida Associe oo ICSAI co 1gu1ed 
no, eueed ,5,9 b•r 1100 PSlill l'I um1I gu Jupi:t, 

fl CAUTION; Tho ptoe-ess llu,d and Cit n,ng f>411~ mu.ii l:-G 
W ch1qiiully l:Oll"llltibl• · 111 tt•d pump compooan 1. 

Cons Ch • c Roi>Si fl(. Oa,d (£41 

£'\, CAunoN: Oo not 
W Prv•Ao II mode 

fl CAUTION! P1.111p1 shot;jd be lharDui.f, tlu&llefl before 
W ,nsi.alhng 11110 pro~•u "" fOA 1"Cl USU.A , r!)YOd p111'1lp$ 

s/lu;uld be doanod and/or aaniliLed bafo e baing uad, 

fl CAIJTION: Alw1Ys wur uifell' gl111n wtio11 op11ra~ g pump, w f phtal)m n,pu,rn OC-CIIJ'S, It I b Ing pum~ m 'r I! 
(~1(: d DUI alf UJI. 

fl CAUTION; s~roro any m ntorra11"t ar rvfl-'ir ~ at1t111.-:,t-td. lht 
W conipnnell air 'lit 10 ltla p mp should ba d · coooectad 11d • 

lit pR.Ullte m billed f,om pum?, DLScQnll ct l o1l.o, 
U1.Kltt~1t11'Jd ir tin"- Ora, 11 p001p by tu111· IIJ)slda 1k1wn 
and • 11 9 rrv fluid to flow ..,ro • s co,:,i.a,net. 

A CAUTlON: Blow o.,t 1lr hlWl lor IO 10 211 seconds tlaforo 
W att ehlDg 10 pcil"p 10 mn -5ur1111 pip • doliri~ · c:lu•r ll-Sll 

•n in-a.ie a,r r. A Sf.I llhCff>nl 1,r filter IJ recol'l'IIMndi!d 

I°\ NOTE: wti II inltllllnlJ PTrE rf ap (lfflS, I! tn>porum 
\:I' o Ilg en o urnr pirro :iltnnuoiwy ltumii".q 111 opp0$i1_, 

dint~nsl o 1111Suiw tiS1iJ1 lit. ISGa torq II spoci c•Uol'il lfl 
Secooo7l 

fl NOTE: Co!J Iron PTFE- lrted pumps coma i.1 nd r1 trom ltle 
\!I fn cl.Ory..., l'l pal'llld PTFE go at1 inst•Dod in thli di,>phr gm 

bHd tti11 llqu,d cllambar. Tatlan 1111 au ca.nn1.11 bl! re-u d. 
C01uult PS-TG for ltlSte 01'1 111 ,1, ctiuns duri119 ra u1tmbly 
This awln Pru-~ f'2()(J Advannd"' IINH.11 PuntJJJ. 

fi NOT • 8olorintllrti1>g dinssambtf. ina ! hm1 !111111 each I uld 
W ch11111 111 lo cJYr13pood111'11 chn mtla Th,s lut o n~ 111 

pi-opot 11li1JM1t-nl cfvrinl) rnu ly 

t) CAUTIOI\I ; Pro•Flo X puni11-5 c 11 ba ~ad for >iUb11"11rlltlh1 
appl a1ioru, wtum US!~ Iha Pro-Ao X"' tu bm le op,,on. 
Turbo-Ao - ?W!lpJ ca.n alsao II "J d lor II rsi 111ppl1c111011S 
~on iwn11 th.ii Ti;rbo-Flo™ submer11ble, option. 

CAUTION: 1i ght!!o ell hn rdwe re prior to i ta llation. 

£'\ CAUTION; Toa i;ni O'-' I ol CSA co QI.fad pu~s 1111111 be 
\!I vwntad to asaJ1 C.lbon in BCCO(dilllCB ~ llllCII codecs 11r. In Ill~ 

1b ~ce 011 loc code,. a,l industry or npCifl recognized cod• 
II BYlrtfl j 'sdl~on gv1r • &P'!cif'ed n~ II lion_ 

fi CAlJTION; nit U L. l~ad ~u~ s, 111 pipe c0nn1C1Jonsar1t 10 l:e 
W m•d = U.L class, d a so1tra-reJzSW1tplpe '4nr ound. 

n CAIJTION; For ll.L ll!it!d pumps e I lnlAS roul( conlonn Lo 
\!I NFPA 30, FP JOA. a~ OU!tr applic:t '• COdfi, 

fi CAUTION: Fot U.L h$ro ll'JOlil5, ll ir ot, u1C po is D b 
W conraaed to l)IIIG or Ii.bi g 1D b1I rouli!d lkJl.doors or mlm loca oon 

d~l!lfflii"ODd iD b a uivalont 

Grouncfino Symbol 

WllOE PU P & E GINEEFUNG, LLC 
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Sect i on 2 

P200 & PX200 
ADVANCED™ 
METAL 
25 mm (1") Pump 
Maximum Row Rate: 
212 fpm (56 gpm) 

LEGEND 

MATERIAL CODES 

WfTIED PAIITS & DUTER PISTON 
M ~ A INUM/ AWMINUM 
SS , S'l' LESSSTEEL/ 

ST LESS srm TNU 
WW • DUCTll.£ I N / 

DUCTILE lllON TSU 

COffUI SECi101' 
AA • 111.UMI U 
PP = P0L'r"R0PYLE' 
lL • ACETAL 
J.J • CO UCTl\'E 

P0L'fPR•PYLf 

AIRV.UYl 
A • MUM U t 
P • P0L'l'PR•PYLE 'E 
l • ACITAL 
J • CO UCTIYE 

PDLYPR0PYL.£ E 

XBS 

TXU 

TWS 

,.,dd~ om .5 cn 11PTc• -tarooi, niotandckt/1 

-UP 

ISPI i! n, 01 ISPI c paltld m -hi t 07Jll 
1171$ 

Ol'll 
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WILDEN' 

YAl\'E 
8.N • BUNA-N IAod l)otl 
fS • SANJFUX'" 

[!¥r~' ICre mll 
EP • 6'01\4 CBluo Oo1J 
4E NE0PR NE [OrNn OoO 

Pl.I • POL ltETHANf CClnrl 
lF - Pml'W!I •I 
VT '° Y1T0"8 e ~I 
WF Wll•f\EX"" [Sa~ai;m,a 

Orang Oot!I 

V,'ll/ESIAT 

A • A l M 
M = LOSTEEl 
s • s rAINLESS srm 

VAlvt W T R)I.O 0,RING 
BN= BU \1\-
FS SAHlflEX"' 

JHvrrat [C,s-I1 
EP • EPOM 

E • NEOPRh~I: 
PU • POLVUAETHA E IBt1:m11I 
TF PTfl; 1Wlllll] 
V1' • l/1T0 
If wtHLfX'" !San pr11nw I 

93. or 94 w, 011 U lii11d p ps h~ve bun ovarua 1d far 

NO E: MOST El.A.STD 1 ERiC !ATUIIALS U-Se C0l0RE0 DOT R IDENTl CATION 

N~I •nd Y-rt0<1• rlllJIDlleN!d ttldem a4 Dupom Dow Elucomt11 

LDEN PU P & ENGi EERING. LLC 2 W1L-11080·E·t3 
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Section 3 WILCEN" 

HOW IT WORKS - PUMP 

11ut 'ltlldM alaphregm pump I• ;in a/r-ope~rad. P06ilwa dl6p/..rr:1!.mom, s ff-prlrn/ng pump, TIN1•" dr.,wir,gr J/r{:lw now p.ir111m 
through !Iii, /N111P upon II$ imtiql' !UIO_. It I$ auumttd th• Pl.Imp h/1$ no /Iuid In ii PflOf to ii$ il)jfi I ,oto. 

•l'eN 

A 
·1 
!! ___,... 

CLOSEO 

F1GURE1 Thoalrva vod r ct&prusurlzod 
ill i r io 11,-a bnd, sid of di"pt,r.,gm A lit! 
c,;,m1,u8l!Hd ;al r 1, u pp led dl,ecllv to the, 
!lquld c,;,lumn "'"p;ar,11U1d bv al 1-tomarrc 
d:Jophta-,gms:, Tha dlap ragm eeu a~ 
a Sllp,11r;Jtl,;,n lfl1l'fllbran11 botween (ho 
compre,aud Ir and liquid, tlal ru:ing 1t,e 
load ind rvmoving moclianlel!I 51:ren 
from cha diaphragm. lie i::omp ms.dd 
l!!ir movv• h dl•i;, agm IN!WV from 
·he c~1er or 1ne pump a op1101ila 
di,aphr-.11m la, pullGd In by 1h11 sh.aft 
co- litlCll>d ID Ute prG:$~Ur4ad dl;,plJri,gm 
0I.aph~ m B la on lu auC<Lion stmlu!; Ir 
behind tho d1 phn1gm • bc,cn orc.od 
OU( 10 lllfflOSP,hl!lll !hrou ti ll'lll !OJ\ ust 
p g~I 0 1'10 pump. Th• moveman1 01 
dlaphr:tgm 8 tOWDrd thit cocnti,r of 111 
pvmc, c,, tas II vacuum w, ' cll.amb11r a. 
A mo&pt,9rh;. Pfll$11UIO lor"s fluid in g 
,,, .. inter mantlold otcing the nle1 valve 
b.all of ita 11.ot. t. QU d fi-11 g m0\11 
~.Is tli inlat vlllva ~II d till !Ple I quid 
chamber !sea shaded arn). 

OPEN 

B 
_...,_ 

CLOSE_O 

flGURE ZWhen 1fl~ pra:sw,wid dtapllr .agm, 
~phrBglll reach!tstt>elimit gf sd;Kila"1 

stro , t'.hlt air val..,, 1/Ctll pmuuri~d 
air g Ilia 1>11 sid of piin,gm B fhe 
prouurizod •ir f~cn dia,ph1'1!grn B 1JWgy 

from me ceflli:r whil11 pulliili!, di llfm,gm A 
1g lite canl r. DI pl'lragm 8 ls. now on ,111 
di.Khargu '111<0 i. Oi•phr•gm B forco& h• 
i tt:l valve b II onto ,ts s t du to 1ne 
hydrtul.c forces dawtop d In tho quid 
ch mbor and m riifold of it.. pump, ThoH 
Hmit hydraurlr; lore-es l ih tho dlai::h rgil 
VJIY I o ff iU eat. wh•I• 1'1e oppg 1111 
dlM:h rg111 .. a1ve boll lgrcad on10 t!J 'liC'-il , 

rowng u d 10 flow 011cugh 1111t p.,mp 
i;d,.1rg , 1h11 mCM1111 nt of 111)iv.igm A 

rowntd ll'le cen1cr of rn• pump crai>t<i, a• 
wcuum wld,111 liquid chllmoo, A. A1m01-
p/ltt~lc prftlurv l0rQIIS lluid in o I in t 
manilold of pcimp. Toe ,nIe1 v tve b JI 
· forced off l110&ea.1 •liowlng tho uld l>ltlng 
lhrm po,d t,;, 11U tho I quid' (;h rnb1:1r. 

FIG URE 3 A. comple!lon o lhil !I.UO" • 

I.ha ii r valw ag11ln rndln,cts r to t 11 

'b ,;Ii 'liid'u gf dl11phr;,gm A. wli tch ltort, 
·11p r gm B o n ita suctlon stro &. M 

pump 1eacl'ie11 1111 t:lfigln1I atoJrtlng 
p0inr, cr-!!d> di phrl!gm g,;,no through 
on• suc!lo11 nd one dlscharg11 stroke. 
Thls cc;ir,-litvto&. 0011 comi:>l•'-• pumping 
cycle. Tl'la pump may C.!lkO ,ovor;al t;y,;IH 
o c,omp 11teJv pr,m11 a a-pendlno on 1.1u, 

~ndilioni;of th ijppllc•l1.0n. 

n.1:1: n · 
~"'~ HOW lT WORKS - AI R DISTR ,I BU TION SYSTEM 

- MA-NS~ 

Wll-11081>-E-1J 

A V Vl:SPCOL 

- MUffi.EA Pt.A r 

• PILOT SPOOL -- E D CAP 

3 

Th Pro-Flo • p~ 11tn1cict ai r distri b1.111on ~\'$~Cm · c:,;,rpor• 011- two 
moving par : 1h1tij ll vlllV1111j)00tand 1l ac,ilo1spoo1. Th$ho rtof 
tit sy&-u,rn lti: hn irnlv spogl ilnd a,rnlve, This val"a de 'gri 
,neor-por tfl llll 1.1ntleol11need #pqgl, The sm;illor 011d of tho 1pool 
1 i,re-swr~ed contlnuously. while I o 111,,ge end • a 1erna ely 
p,IJl'iurlz d then •.h ustod lo mcwa tha spool Tm, gpo01 direct! 
~,usuriz;,d i, to on• alt ch m l!)o.r whi la ith11ustll'lg h11 oth,r, 
Tha 1lr cau11os ma n 1h11 1/cfiaphn,gm assembly 10 sllifl to 
g 111-llf - 1-eh.orglng liq ld gn h.Jt slde and pullln11 l>Qu d ln 
on,,,,. 01h111 side. When tl'le li11lt re11et, s tl'la ar\4 o f i s &lrcik • 
he lnn&r pltnon 11c:1u1tn 1h8 plot spool, which prMsurizes nd 

e; h ults t,11 I .rgc, e d of tha •fr \till spool The rapo9l1 on,ng 
of• e 11ir valYe5pOOI IOlllilS ir to the, othora·r ch;rmbar. 

WILDEN PU f) & ENGINEERING, LlC 
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P200 Advanced ™ Metal - Threaded 

l!lmm [11 P'T' 
LIQUID CISQWIBE 

F 

p N 

P200 Advanced ™ Meta l - Center-Ported 

- Zi - 1, lr OR3/C'J 
i OOIJIO OISC!WIGE 

- 61111110/~1 
PiAJR INlfl 
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DIMENSIONS 
IJ[M tl!IETIIICl rm,J 

A 36"1 
B 36 
C 1S3 

• 2$1 

E m 
f 5jj 

G 2'61 
H !l!l 

J 122 
K L611 

l 106 
M l tJ 
~ 104 
p IZ7 
R 10 

DIMENSIONS 
ITEM 

' 
METltlC(mml 

A 422 
B 36 

C 150 
D 254 
E 2!7 
F JJ 
G 2!1 
H 1'1 
J m 
l 16.l 
L l'C& 
M 173 

~ 11)4 
p 127 
A ID 
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WILDEN 

ST.AN'D.AA!l Oacl 1 
H .2 

14 

6.4 
,aa 
11 3 
2.2 

11.3 
3.ll 

•.e 
&.'! 

8.1 
8.8 
C 1 
5-.ll 
04 

lll'l C 

STl\NDAR.1> (ln;i:bl 

16 6 ... 
SJ 

IO.D 
If .3 
Ll 

11.3 

u 
u 
{I • 
l!l 
u 
4..1 
50 
0..4 

Fl!\' C 

WIL, 1odo-~. l3 
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D 

P200 Advanced ™ 
Stainless Steel- flanged 

25 (11D1N 11 
UOLG, DISCIWIGE 

-F-

E 

C 

u 

- T 

wIL- 1oao-e-1;i 5 
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W ILDEN" 

DIMENSIONS 
ITlllC "1mlC 1-1 STAHDAID !!Gch) 

A 31'3 14.7 
8 &!I 2J 
C 195 u 
D m 11J 
e J40 11• 
F 71 11 
G 211 11.J 
H 11 2.9 
J 127 u 
K 193 u 
l 206 8.1 
M 113 u 
N 104 t.1 
p tl} 50 
It 10 

DIIIIR.AHG 
s 8501A. 3.3 DIA. 
T 1!5Dii -1.S DIA. 
u '401A. .6!llA. 

AIIS, F\AHGE 
s ,, oti:" J.I DIA.. 
T lD9 DIA. um& 
u 14 01"- ..6 DtA. 
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DA..O_ r 
.....,..,.;......:::..;~ DIM ENSIONA L DRAWIN GS 

PX200 Advanced ™ Metal - Threaded 

_ 25 _, 01 P.IPT 
LiQ ID DISCJIA/t6E 

_ 25 01 
FNPT llCIUIO INLET 

_ ummllm 19 nvn[l' 
/ FNPT Alfl I IT FNPT Alfl EX_~UST ~ 

DIMENSIONS 

Mrnuc;, r-• 
A. j& 

8 l& 
C 163 
0 54 

?.81 
S6 

le( 

"/I 
1,lQ 
l!a -M ITJ 

N 104 
177 

II 10 

PX200 Adva nced ™ Meta I- Cente r-Port ed I 
DIMENSIONS 

MITTIC fmml 

A t22 
8 lfi 
C 153 

0 Z5j 

e n1 
F 
(l 

II 
J 

1:6 
2c. 

----A~----
2S flllTIIJ1 -
fNl'T UOOID !NI.fl 

- 13 11/'l1 
fNl'T ol.lR I lfl 

WILDE PUMP & E GINEERI G, LLC 6 
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I 

WILC ~ 

STANDARD llachl 
14-1 
u 
u 
IG..0 
11.3 
u 

t.51 
2J 

" &,1 
8.1 
6J . , 
5.0 
0.4 

R.."'{ I 

I 

Sf DAIID liaclal ' 
&& 
1A 
64 

ID.D 
11.l 
13 

I 1 
u 
!i.S 
8,1 
8..1 
u ~, 
~o 
11.4 

¥ L, 111)111) ,!,13 
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PX200 Advanced ™ 
Sta infess Steel - Fla:nged 

25 01 DIN IASSII 
-- U!l'l,110 DlS~f 

F . 

\II ,111>80-E-13 7 
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I W ILC~N· 

DIMENSIONS 
rrtM MtflllC !ilil'il) STANDARD [httl} 

A ::m 14.7 
B 69 2.7 
C li!S 1.& 
a m 11.3 
E. 3M) 13.4 
f 11 2.! 
G 384 15.1 
H 11 u 
J r~ 5.S 
K Illa 1,4 
l 205 Ill 
M 113 11.8 
N 1°' u , 

111 5-0 
II 10 il.4 

DIN RANGE 
s I !!,-DIA- J.l llJA. 
I 11501A. ·~[ljj_ 

u 140IA_ Ul.\. 
ANSI FUJilGE 

s 7$01A. ll DIA. 
r 10'301A. -UOIA. 
u 14 OIA. 601A 

WILDEN PUMP ENGINEfAlNG, LlC 
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Section 5A W ILCEN 
PROFLO. 
,_ ........ --· ..,_.,... P E R F O R M A N C E 

P200 ADVANCEDTM METAL 
RUBBER-FITTED 

gh1 .M .................... - ....... 340 mm (13,4'1 

Wid'lh ·-·· .. -· - ·- ·--... . _,_,, ..... 343 m m ( 14.7"1 
Oop1h ..... -.. -.......... _ ............. -.. 229 mm i!r.0-1 
Ship Wclgh1 -·-·- uminum ll lc-g I 24 lbs,I 

~llo Iron 21 kg [47 lbs,I 
316 Su1inte:u S tt,,ol 23 kg l!> 1 lb I 

r lnlGI. ................... ............. _ ... 6 mm I 11'1"1 
Inlet .............. ..... ....................... 2~ mm i l'I 
Outlot .• ,_ ...... ,,., .... ,.,_., ............ 25 mm 11•1 
Sut;11,on We ...... ·-·-·--.. , 5.4 m D,y i 17.6'1 

9.3 m Wm [30.6"1 
!Mp1Kemo,n1 Pc:< S1TO«cl .... 0-30 140.08 g~.I' 

ox. Flow Rn\G ........ _ .. 212 1pm 15B g ml 
Max. Sae Sold .... ................ &.a.mm 411'1"1 

'OfspI'1ei!mcnl por $1roke WM catculared 
.8 bar 170 paig l a, r In et pr8511u ro llQII I ii 

2 bar (30 pi;l9 t t, d pr°"1,!rO. 

Elcampr • To p.imp 56.8 1pm (15 gpml 
.agoln$1 ;, dfldi !VO pr~ru o.;,d of 
3.J b11r t48 p . l ,~ult 4.1 bllt 160 ~lo} 
and 34.0 m'lh (20 scm,l air coMumption. 
(Seo dot on di.art I 

P200 ADVANCED ™ METAL 
TPE-fffTED 

Height .. ... _ ... ............. _ .. _ ...... J.l.O mm •13.4·] 

Width .......... _ .. _, .. ······- ···" .... 373 mm i14.7'l 
Depth .............. ,. .. ,. ........... m , mm l9.01 
Ship Wc,lgh ~···-• Alumi um 11 fo:g !24 lbs.) 

Ouetlro Iron 21 lg ( 7 lbs.I 
316 S1aln' Mll St 23 kg (!, lbs.) 

Air In IJt .. ~ ... ~ ........ ,~ ... - ........... !l mm IT "l 
lnl-,1 ..... ,--·· ... ,- ·-· - ·······-.. ··•· .. · 25 mm (t·) 
0,11rn .. _._ ....... __ ... _ ....... - .. ... .... 25 mm 11·1 
Sue on Lift ............ ~ ..... ... 4. 1 m Dry (13..o) 

9.3 mWet ll0..8'1 
• pl;i,c;om Pot S'lrob _ Q..3<1 1 j0.09 gal.J' 

ax. Flow Rate _._ .......... 212 1pm •~6 gpml 
111< . Size Solidll •. --............. 6,4 mm 11/4"1 

•a· placmmenc per 1roke wll9 caicul.ued at 
.:.8bllr(7D pslglal r In 11tp.r1!115u ro119 inst .i 
2 bar (30 psfgl h d JJ!01$Ur11. 

&ampr • To pu p 60.6 1pm (16 gpmf 
• galnst a dl5dlll ga pr1JSW<11 d of 
3.2 b,tr (4? psig) r uir0$ 4 1 l')ar 160 0$ig I 

nd 34.0 m11h 120 sc1ml air comumi:11,on. 
!See cfct on CNrt.1 

WILDE PU MP & ENGINEERING. U C 

BAH flET PSlG 
300 

8 275 120 
Al fl CO NSUM~I ON 

2511 (SCfM) (N '/hi 7 100 

I 
22S 

6 200 

17S 
13) 

5 t 150 
60 

i -4 125 
Cl 3 100 40 

2 
75, 

50, 2ll 
25 

0 0 0 
GPM 10 20 30 40 50 60 
/LPMI fj8J t'JS1 II M/ /151/ /119/ rm, 

Water Discharge Flow Rates 

Flow rar Ind ~ rfld Qn clr,m ,vq,41 d 1'1lmin.,d b~ pumpl,tg w.mir . 

For o,nlmurn Illa and perlormaooa, pumps irirould bcr sp«iflod s,.;, IIID1 wily QP"' tio,, 
•p,m1111mrs wi/1 f;,fl in rho c;on ~r Qf rho pump porfo,m nc:-.s tuiv~. 

Clutl.M : 1>11 11111 ncaed 8.1> Ht 412Spalg) u 111ppty, p,_r•- c,n,dl:tn Sc d~ 4wci•tion 
!CSAJainfi ""edpU1'1'1ps1llookino1• cetdl>._9b (MJGptigl n tut1l911s.uppl'f Pflffl!rt, l"ll!Dt 

,ud c1u1 on• llCI !IQ!jlgntad [11 tall tion 5"t!on, !Hloft ~•ting my Wilden prod'llct. 

8AH FEfl PS:IG 
:JlJ 

8 275 12D 
AlR CONSUMPTI ON 

2:'iJ {SCFMI [Nm'lhl 
1 100 !!! 22!5 

J II 200 
175 IKI 

6 ,t I&) 
00 

j 4 25 
C l 100 ((] 

2 15 
50 20 
25 

0 D 0 
GPM 10 20 JO 40 50 60 
/1.PMJ /'381 (7'8/ (114} (l51J (ft9/ (111/ 

Wamr Discharge Aow Rates 

Flow r.,rn indiesrea o,, dwn Wll'Illl dot~rmint!d by pumping wtl t'lrl:, 

For ofH/nwm 1/fq 11nd pttrf01mM1co, ,wmps ~011/d ~ ip«.rfrod so 1/1a1 d11il'1 opetatfon 
-pari1Im::ors wr/1 lafl in rhi, csntor Qf the pu.mp p.srforrrgflf;.(1 airvo. 

Curt an: Do 1'111 •-ltd U Im 41~ ) Ir RIP?IV pd Ill • • C11!11adl1n St.lnda,ds.Auocl UCMI 
(CS l «ii,li!!,'11.-.d' pumps llloutd 'IOI p c•.«! 6..9-l>ar jtOOpt.l ;,J II rtua l 9u uPflt)I p_r., Pr .. u 

d , 1 cautioM 111d i119gasiad 11.ttfon 1Ktlon1 bt4'01'9 open • 1 111'1' Wilden prodt.Kt. 

8 
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WILDEN' . 
l!ROf'LO" j = .... ;. ........ -· PERFORMANCE 

P200 ADVANCED™ META! 
REDUCED STROKE PfFf.ffTTED 

he .. -·-·-·--~·~ --. 340 mm (1l,4"J 
• fflh ·······•-··"•• .... -· 3i3 mm ( 14-7') 

Oep -··--··-•-···-···-·---· 229 mm [9.0") 
Ship W-0to llL-·-·· Alu num 11 Q (24 lbs.I 

Ou • Iron 21 g (.t7 lbs.I 
316 St11"nl1QS Stool 23 ~ (51 lb I 

' rlnle1..._,_·--····-·-·- ···-- ·-· 6 m.m I /4•1 
T.nlot _,.,, ..... _ •• ,._, ....... ,_. .... ..... 2.5 mm l t"I 

OuUot .•. ~ ... - ... - ... ~ ...... --···- 2'5 m111 l •1 
Sue: Jon LI ···--····--·-·- 3.5 m Orv I 1.4·1 

..3mWu (30.EI 
O aament P~r S-1:o _ 0.23 110.1)6 oat.I ' 
M_ ~ low R lll •. ---·-· 168 lpm [4.t gpml 
M Sii11 So cl$ ... --·--·-- 5.4 mm 111-1· 1 

'Disp'3ce>rnant 1141, woke w a. ca~ul•tad a.t 
4.8 bat (70 psigl j / inlet pU!S lfl gai ta 
2 b r 130 ps,gl heoo p, 

Ex.am.,.o: To pump 45,.4 1pm [12 gpml 
agai ., dl.Jd,o rg11 pr r11 119.-d o 
1.2 bar C47 p&lgl raqutrM 4. 1 bar C60 lgl 
and ~..O Nm'lh 120Kfml ir tol\lumptlOll. 
IS&e d01 °" th :fl.I 

P200 ADVANCED™ METAL 
FULL STROKE PTfE-FITTl:D 

H11i1111t ._ ... , .. ,-....... ,..,_, .... 34011'1111113.4"1 
Width ·---····-· ·-·-······-·- 378 mm I 4. 7" I 
Depth ·-····-·-·-···-·-···-···-244 mm 1s.e·1 
ShlpW lgfit .Slllln n, St 23 Irv m jb I 

urnlnum 11 kg [24 lbs. I 

Ce51 ltMI 21 kg {47 lbs. I 

Air lnl1Jt. . ·-····-····--·-·-··· •M•-6 mm ( 114 • I 
1nlol ....... _,_ ....................... ·-·-· 25 mrn (I• I 

Ou'lf~ ·-···-·-.. ····-· .. ·--·-·-25 mm ( 1 ·1 
Suet.on ur, ..... -·-·-- . 5 5m Ory 118.,!'I 

9.0 m We, 129.5.l 
o•,p. P'ar Stro o ·····-·-·--·-· 0.3 1 (0,8 Dill. I' 
Ma Flow a e - ··-- 185 lpm (49 0 gi;iml 
M~x. s· Solfdl ... ~,.,_ ... , ... 6.4 mm l "I 

' CispJ.<:emer,t par ,u e a cale'llatod 111 
<I .B bi>rl7D piigJ ,r, inlot pmNuni • g Jnst a 
2.1 bar (30 p,lgl ead pr-r11. 

Exampr.,, To pumi;i 2'0 GPi og.i l t " 
d~arga h d o1 46 p,;igrc,quitus 6Q ps,g 
nd 23 wm r conwmp 0 

8 

7 
!! 

I 6 

j 
5 

4 125 j 
0 3 100 

2 15 

~ 

2S 

0 0 

100 

eo 

60 

40 

20 

0 
6PM 
{LPM} 

10 
(3ltJ 

AIR CONSUMPJION 
(SCfM) {i m3/h/ 

2n 30 40 50 60 
(76/ {111/ (l!il} (It;} /lZlJ 

water Discharge Row Rates 

Fk,w ,,to. ind/t;allld cm ens.rt wciro rktormin.r:d by JX1m/lln9 watB. 

FtN opt,'mum I, 11 mtd p11rform11~. pufflP!J Jhould be ~f)«ifrod so rJutr <1a,ty or,eu1ti0fl 
,,.., m~tr1fS wfll f,1/1 Fri ,t,41 u-l1t r of lfw ,wmp f1#lrfO<~f1"1 c;urv 

Callticwl' Oo not °'Md 8.6 bu rtzspd 1 a r RIP91'f p,rn,ute. CaniMli n S1andard1 Altodtlfon 
(CSA.I corut91artd Pi>mpt Sllauld at~ 8.9 bar l100ptig)-rll s.,pplf pt-urt. Pl-
rud all c-a · and illlUIIISl!Mt i !Hta tfan 111c1ia1u b on, 0p,aratf11g uty den prochu;t. 

BM FEET PSIG 
DI 

8 275 120 

1.50 
7 225 100 

l 8 2DI 

1~ BO 
5 

f 1~ 
60 ~ 4 125 JI 

Q 3 100 40 
2 75 

!iO 21] 

25 
0 0 0 

GPM 
ft.FM} 

1171 lO "4-I 
- » /31) 

- 411 (68} 
- rA /85} 

AIR CONSUMPTION 
(SCFM) (Nm'lnJ 

10 JO 50 60 
/1"/ /1511 /IE/ {m/ 

Water Discharge Row 'Rates 

Frow r;t te-, lndit:arrxl 011 dl4n rti dl!ll!'tm r,ffi IJy (Jumping · rM 

For c,p.timum Ma and p,,rlarmanrli. punJJM mould bo $pll(;l"od m rhlrr d.11/y "Pfl"' ic,t1 
•p.,r•mwir:, will fol/ in cha c.tnrer of Ille pump perfotl'IMnt:ll curvl!. 

Caut10,,· 0o r,ot ut.eed B.5 bdr l12SP""!ll a lrwpply ~•._C,nldfu S._,,dal\bA$w<u ·an 
ICSAJ coc, h)....-.1 p11mpt 011!d not txeffd 591w I OOpd;l n tv 9u A11>9ly pr111uN1. 1"1-
..,ad all cltU!fon, nd .., an NI iMtca!Tatlan lldl<on1 beiote O<P4rttlt19 Wildin prOocfuct. 
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l!l9f.Yl] S U CT l ON LI FT C U RV E 

l w1LOEN 

?200 ADVANCED ™ 
METAL SUCTION LIFT 
CAPAB LITY 

WILDE PUMP & E GINEEfllNG, LLC 

! 
t" 
"'' 

METER ftl-lil) 
.Ii 

7 
24 

22 
6 2tl 

18 
!i 16 

Tnidl 11t11Uubbw O pllfl 

4 
14 
12 

> 

3 10 

3 
2 6 

4 .... -~ ~ ------ -~ -
2 

D ·O 
ll!duc8' ~ ·• PTF£ D~ 

PSIG 0 10 20 30 40 50 60 70 1G 90 11JO 
{BAR) {D.JJ /1.,} [2.DJ {2..7] /14) [4, I} [4..8] /5.51 {6.2] /6..9/ 

lntet Air Pressure 
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Section 5B 
PR 

Pro-Flo X™ Operating Principal 

WILDEN" 

The Pro-Ao X™ air distrib1.11ion $ystem wi h the 

revolu lonary Efficiency Management System (E MS) 

offers Hexibllity never before !Wen in the world of 

control dial. the operator can saleet tho optimal 

balance of flow and efficiency th t best meets the 

application needs. Pro-Flo X•" provides higtler 

AODD pumps. The 

patent-pending EMS 

is simple and easy 

to use. Wlth the 

turn of an integraiad 

Turning the dial 
changes the 
relationship 
between air inle 
and exhaust 

porting. 

Ea ch di I setting 
represems an 
entirely differant 
flow curve 

WllOE PUMP & E GINEEAING, Lt.C 

Pro-Ao )(l"' pumps 
are shipped from 
the factory on 
setting 4, which 
is lhe highest 
flo , ra e setting 

possible 

12 
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Moving the dial 
from setting 4 
causes a decrease 
in flow and an even 
greater decrease in 
air consumption. 

performanoe, lower 

operationa l costs 

and flexibility that 

exoeeds previous 

indus ry standards. 

When he air 

con.sump ·on 
decreases more 
than the now 

<a e, efficiency 
as improved and 

operating costs 
are reduc ed. 

PX200 Pe rformanc;O 
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Example 1 

!".'R''.a)( SETTING~ PERF-ORMM~CI: CURVE 

UII JIil ,_ 
DI 

I 111 

J • 

I : 

m 

"' 15 

0 J,, ' 

E.nmple d ta point= 

Tl'ris is 11 •K11mpl• sho 'ng /low ro d ,mlntt flow roltt ond 
air consump on for vour Pro-Ro X' pump using the Efficien
cy '¥fanagem,ml Svstlfm (E.MSI wrvs and tha perform nca 
airva. For thi OK11mplo wi'/1 o using 4. 1 bar (60 ps g} in/111 
ai r pressure and 2.8 bar {ISO psJg] d scharge p'8Ssuni and EMS 
setting 2. 

Sl.eil 1: Identifying pMl,;mnance at setting 4. Locate 
the c1Jrve tha represents the flow r te of the 
pump with 4.1 bar {60 pslgJ rr inlet press1.ire. 
Merk 1he point where this curve crosses the 

horizontal IJne representing 2.8 bar 140 psig) 
disch rgo pressure. {Figure 1 I, After loc:iting 
your performt1nce poln on the flow curve, 
draw a vortfc I line downward un I reaching 
the bo om sc le on he oh art. Identify the low 
rate (in this case, 8.2 gpm). Observe loca ion 
o performance point relatrve to air consump
tion curves and approxfmate air oonsumptfon 
v.:ilue (in this case, 9.8 scfm). 

S111p ?.: Oetennining flow and air X Factors. Locate 
your discliarge pressure (40 psigl on 1he verti
cal axis of the EMS c1Jrve (figure 2] . Follow 
along the 2.8 bar (40 psfg} hori-zontal lino un ii 
intersecting both flow and air curv for your 
desired EMS settlng (in this case, setting 2) . 

ar the poim:s where he EMS curves inter
sect the horizon al d iscfiarge pressure line. 
A or locating your E S points on the E S 

f'XZ00 Performance 13 
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WILDEN . 

I 

u u 
Xf«lar 

1 
d • ftowmullp If @) ngrrnz 

Ex1;1mp e ata po111t .. •Ir 11!11 llff 

curve, draw vertical lines downward until 
re.actiing the bottom scale on the ch rt. This 
iden ifles the flow X Factor (in his care, 0.58) 
and air X Factor {fn this case, 0.48). 

Step 3: Calculating performanc,e for spe.:ific EMS 

setting. Multiply the flow rate (8-2 gpm) 
obtained fn Step , by the ow X F c or multi• 
plie r 10.58) in Step 2 to determine the low rate 
at EMS se Ing 2. Multiply the air consump• 

tlon 19.8 scfml obtained In Step by the air 
X Factor multiplier (0.48) in Step 2 to deter
mine the fr consumption a EMS sett! g 2 
IFlgurti 3). 

8. 2 gp rn (6qw nm, for Sti!ffing 4) 

. 58 (Flow X Factors tting 2) 

4. 8 gpm (Row r, ta for setting 2J 

9. 8 scfm f•ir cons11mptlon (ors tting 4} 

. 48 (Air X Factor,-etri.ng t} 

4.7 scfm {aircansumptiou(oruttfng2J 

Fig!Jf J 

The now ra e and air consumption at Se ing 
2 are ound o be ,a_z 1pm {4.8 gpml and 7:9 

rw/h (4.7 scfm) respectively. 

WILDE PUMP & ENGi EERI G. LLC 
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,PROf'L~' I 
Example 2.1 

-'Ix SE"TTINCii 4 PEilFORMANCE CURVE 

J ' 

unit 

Th is ;s an BXampls- showing how to rklrO"rmfno rh r, ,'n/O'r r 
pmssurO' and rhe EMS efl fn(J IOI' y0ur Pro-Flo X"' pump to 
op im me pr.rmp for a specmc appli~tion. For this exam -
pJe we will bo using en epplication ro-qui ramanl of 18.9 tpm 
(5 9pm) flow nr.ri, ag inst 2.8 ~r (~ psi9) dischl!r911 pressu,e.. 
Th is ex mplu will 1/tvstr 1,11 how ro calc.ulate the air consump
tion that COllld be expeGtecJ at th is operation I point. 

DETERMINE EMS SETTING 

S!ttp 1: Establl h lnlot air pressure. Higher aiir pres
$ures will typfcalty allow the purnp to run 
more efficie11 ly, however, avail ble plant air 
prnssura can vary greatly. If en operatfng, 
prns:.ure of 6.9 bar ( 00 psig] is chosen who.n 
plant air fr.equentry dips to 6.2 b.ir (90 pstg} 
pump performan~ will vary. Choose an oper
ating pressure that is wi hin your compressed 
air system's capabilit ies. For thls ex<1mple we 
will choose 4.1 b,ir (60 psig) , 

Step 2: Dstennino parformanre point . t setting 4. For 
this e){ample an inlet air pressure of 4,1 oar 
(60 psig) inlet air pressure has been chosen. 
l ocate the c::urve that rnptesents the perfor
manC(J of the pump w ith 4. 1 bar (60 pslg) i nlel 
air pressure, ark the point where this curve 
crosses tho horizontal line represen Ing 2.8 
bar (40 psig l discharge pressure. After locat
ing his point on the How curve, draw a vertf• 
cal llne downward un ii reaching the bottom 
scale on he cha · and identify Lhe flow rate_ 

V lOEN PUMP & ENGi EERING. LLC 14 
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WILDEN 

_,..,_ox - EMS CURVE 

~ ,, ,., 

( 

u u 

F"tfin ~ 

In our xample it is 38.6 1pm 110.2 gpm), Tliis 
is the setting 4 flow rate. Observe he loca
tion of the performance point relative to ei r 
consumptron cuf'V s and approximate air 
consumption value. In our example setting 
4 air consumption is 24 Nm1/h 114 scfm}. 
See figure 4 . 

Step 3: Determine flow X Fat:tor. Divide tlie required 
now rate 18.91pm (5 gpm} by the setting 4 flow 
rcJte 38-6 1pm 110.2 gpm) o determine he flow 
X Factor for the application. 

5 gpm J 10.2 gprn "' 0.49 ! flow X Factor) 

S1r,p 4: .Detsnnlmt EMS ssttfng from th flow 
X fllctor. Plot tile poin represen ing the low 
X Factor (0.491 and he application discharge 
pressure 2.8 bar j40 psigl on i'le EMS curve. 
This is done by following the horizontal 2.8 
bar [40 psig) psig discharge prnssure line un 11 
it crosses the vertical 0.49 X Factor lfne. Typi• 
c.ally, this point lies between two flow E S 
~ttlng corvas Un this cas.e, the point lies be
tween he flow cuNes for EMS setting 1 and 
2] . Observe the loca ion of the point relative 
to the two curves it li8S between and approxr
ma e· ths EMS setting (fi gure 5). For more pre
cise results you can mathematically inrnrpo• 
l.i e between the two curves to determine the 
optimal EMS se tng. 

For this e.xernple he EMS setting Is 1.8. 

PX20o P'od o rm1m ce 
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Example 2.2 
'!!!'<>'\Ox SEmNG 4 PEJtFORMANCc CURVE 

Ex . 

Determine air consumption at a specific 
EMS setting. 

S11 1: Determine air X Fllctor. In order to determine 
the air X Factor, idenllfy he two air EMS se -
ting cul'VM closest 10 he EMS setting estab
lished in example 2..1 (in hi:.case. the point lies 
~tween tile air curves for EMS setting 1 and 
2). The point ropr sentfng your EMS setting 
(1.8] mus be approximated anct plotted on th 

EMS curve along the horizontal line represent
ing your discharge pressure l in h1s case, 40 
pslg). This ir point Is different than Lhe now 
polnt plott.ecl in example 2.l . Aftet estimating 
(or interpola i g) this pofnt on he curve, draw 
a vertical line downward until reaching the 
bo om scale on the chart and idenllfy tlie air 
X Factor {figure 7). 

For this example the air X factor is 0.40 

PX200 Pcrfo,manco 15 
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WILDEN 

..,~\.9x EMS CURVE 

.II l'l 
15 

D .:....L .., u t.1 ._. Y 1A 

Step 2: Det~rmine ;1ir cons.umptlon. Multiply your 
setting 4 air consumption 114 scfm) v lue by 

th alr X Factor obtained above (0.40) ode er
mine your actual air consumption. 

14 s.cfm x 0.40 = 5.6 SCFM 

In s1,1rnrnary, or an application roqulrfng 18.9 1pm 
{5 gpm) agains 2.8 bar 140 pslgl disch,nge pressure, 

the pump inle air pressure shoufd be set to 4. l bar 
(60 psig) and tho EMS dfal should be sat to 1.8. The 
pump would then consume 9.5 Nmlfh (5.6 scfml of 
compressed air. 

WILDE f'tJMP & ENGi EERING, LLC 
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~ PX2i00 METAL RUBBER-FITTED 5 
m z 
-.;, 
C 
~ 
-.;, 

___ ~ SETTING 4 PER FOIRMkNClE CU AVE 
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rn z 
C) 

z 
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!B z 
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1'1PMJ 

TIECiHN tCAL DAil:A 

He,;h! . . . . . . . .... 

Air I L 

I 
Du t .. 
S~bDn 

~ Per S110le 

316,S:1 

-a Mai.A Rill! ··-·· . .. . 
~ ~rte.. S-in s ds • • . . . .. 
0 
0 

~ 
g-
3 
C, 
::, ,, 

511 &II 
rmi 

- -------- --------------- -, 

I l'IR~noX EMS CURVE I 

1W1 FER PSIG s 1 s.lliiatl. S...,J :m 
Acri, Ebr ... 

1.21) J 

llll I 

3 llll 

2 15 
5:) :a) 
z, 

0 D 
~II.I 1.1 12 ll u u u u u a., 
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Xfacbw 

EXAMPLE 

............. EMS.-~•,-:fDI• 

Oio6:al: Do excedUMr lUSpi ..,...,,...._.._c.u..u 
si..wts ~ LCSAJ C>l&lia.,.... i-9S slleaM Ml~ u 
1w 11.,.. •rm tu IIINIJ ,._.. Plusa 1-..1 Ill ' .
-•-•- •-u•M~Jlllt:Ha ~ .. .,.,.-.. .,ay'l-l• ,r•CL 
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~ PX200 METAL TPE-FITTED 
0 
0 

~ 
::i. 
0 

~x SEm~JG 4 PERFORMANCE CURVE 
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~ PX200 METAL REDUCED STROKE PTF1E-FITTED 
C 
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~ PX200 METAL FULL STROKE PTFE-FITTED 
0 
0 
-a ~9x SEmNG 4 PERFORMANCE CURVE 
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PX200 ADVANCED 
METAL SUCTION LIFT 
CAPABILITY 

WILDEN PUMP & ENGi EERING, LlC 
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lnlel Air Pressure 
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dlJfl pV/11 p; 11rw dnlgruid to meeuhe performance ~qwr,mttnts 
o r ov~n th11 mOSI <1,mandln9 pump ng apptlca on!l. Tu.vv have 

en desii!nltd uf <;111red 10 tha l1ijheS1 standards nd r11 
evaltable In a var' ety ol l iqvid path !MttfJI to meet your d'lorni~I 
Ntslsrance naed9. A1trec ll) tile p¢0<mlm» s.o~iot> al this manual 
for an ln~ep1h analys,s of me pe a nc. ch '1'!:tof"i11ie11 or 'fOu• 
pump. Wilden offiws the widest vatlwiy ol · oswmor oonons In Ula 
induWy to Alisfv tomporature, ch11ml=il eompltl,ibllil:"(. tbfnlon 
re • t,c;c il.r>d fl x cone11rn 

Th.o suctlon pipe ze• hould be I le; •~ Ifie i,qul~l•n or I rger 
Lh1111 tflo diameur slza of Iha ~n int111 on Yo11r Wilden 
pump. The iwetion ho&a mu:st be non-a,11,p ·b1e. r11inforc&d 
l\'pO thn pumps llrlt ~SNble ol pulling high \q!CUUm 

Dlsdlarg_e piping $houlcl tlso be too oqu·vate t or r;ec h n 
thlt diameter ol he pun J:) di rg which w,11 help rl!dw:e 
frietl'on IOMl!'!II, l1 s c:r,1loar ~, ,1II fittipg& and eonnec:tlons 
11rct I rtijijh or a roductlon or loss o pump suction c:.,pabllitv 

ll ruu 

STALLATlO • M04nl>J ol "r.tvl plannlng. uudy, al\d s~ tion 
etfom can re,sull 1n 11nsa1ls.f-.ctorypUmp porlomi.anca lffrmallatlon 
deta la ar11 lel'i to chance. 

Pn,miJ ro •~llurg and long timn dlssa !l!&Ctlon ean ~ .ivoic1 d if 
re.isonable care i s e:11,rci •OO llil"Oll9hou the l:ldlaUon pro~ 

LOCATION. Noise. sa!J!ty. nd1 O ''"'' log" Ul:4!1 ra(;10fli usu Iv 
dlcu II wh11r11 equipment wHf bl! i1u l,\ld on produafon oor 
M l1ip g ins al l io"5 ronfi ino tequirOm nt,s c.1n ro:wll 
in congncion gf utirny area&-, le ng fflW Cl'l~M or nddl1io111I 
pump 

Wll.hln 1h11 framework ol i,n.as ncl ur • io:lili119 00ndiuon,, 
SVl!f)' !Kl~ should tie locateed In ,w<fl • w.iv tit t Ii cy !actors 

" !Mil,mc,od llil fMI aadl othM o m.axJmum adv .. nt.ag . 

ACCES~ rmu of ll, lh• location i;hoiu d b8 aCCM!lbJe. I r:1 euy 
to n!ld'I !he pump, i n,111Q11 p r&OflJIU II ha..,a an easier 
tJma carrying O(Jit rou1rnit in~~- and usttnentll, Sho" 
rna[or rapa,ra become MOBssa.,y, " o a~fl c.1n phrv k,v 
role in IPll ding Iha repai r process and reduclAQ cot11I dow ·m,. 

AJFI SUPPI.Y: Evary pump loc:a ion stiould h /1/8 an i r line ,ge 
11nough 10 sui:,l)fy tho volu ma of ,1, r,o,cas,arv to 11chl11v11 a 
de red pump.ng r.iic ... U.!1 ~i r prc$PrHI 11p to • maJC[ m ol 3.6 
b.r { 1 ZS P!lfgl de-plIDding on pumping> reQuinunen• 

For b;ei;t rie$UI , , ha pumps s ould use ~ l m lcronJ Ir 111,er, 
ne-e<111valv••nd rcgu 10•.Thc UM ora arr lll!er before the, pum!l 
will en5u1a, 1het 1M majority of •nv p p,a lne cont nanl:!I II be 
er.mi led. 

ore Canad n Srandards A!.Soeietlon (CSA) co f"t.gurcd punip, 
lhould not exceea 6.9 bar UOO~) ro,.ar ga• 11,1 ly i)r!:S5uN!. 

Only CSA confisurad pumps sllould be operaead Ing 11,111ural 
g 

S()l.E OID OPERATION: When oixir.i iO'ff 111 controlled by 11 
301enold val..,1!1 in U'li! bir lint, rllr ct-WiJV v11lvt1& shoufd be u,aod. 
Thi• valve allOW!I .Ped It btf 1111 val'MI •lld ttlo pum? o 
bloed off W ch imp,ov s pump i) rforrrni.FJC&. Pumping volume, 
cu boa ·n>1ted b'f ooun1l119 number or stroke11 par ·nu1e 
ond mufti plying the ,gure by th11 diSplot( n1 p , ro 11. 

MURFLEft Sound lave , ilfl! reduced below OSHA specrf,c ons 
u$1ing ho s:1andard Wi en muf er. Other muffiers can be 
ussel to furth•r rtduc.e &Ou rsd levals. but lllay Lt!lual reduce 
pump pimorm1n~. 

WILDEN PUMP & ENGi EERING, LlC 22 

W ILD EN 

£L£VATI0 · Selectln~ 1 ,:;iu1 lh.!IC i t I w ilhi 11 the P1Jmp"5 
dym1mlc l,it cupabllitv will !11llrl! th ! lon.-o •pri111e • C11i w(Jf bD 
11lmln1ood.. rn ddlllon, pump f: dll!MY ClJfl bo adv Ti;oly ii e-cted 
if pr'Opar attimtion i1 nol given 10 slt11 location.. 

Pf Pl G: fln111 dDlllfffliASIJOO of 1h41 l)i!lmp siu1 shou"d not be m!ldo 
un1fl me piping d1.11IJ1U1911& of eh pouibl1 loc.itlon hllVI! be n 
IMII ted. The impact g ,urrallll Md future lnstll ilUonli-~uld be 
COl'l$idtr d alle,xt of limo tom e w11uh 1/llldvert nt ~•trle!rons 
11111 no1 cro.ated ot ny reffl In ng w 
F« U.L lrstlld pumps, llll inlllBl~tiOn must coliform wtlh FPA 30, 
N PA 3QA, and othlr app ~bl11 <:Odes. AIi pipo connoct cmure 10 
ba made u111ng U.t.. c111$5iAiad g olina-~1u,,1 pipo compound. 
l::xh,"$1 pc11t la ro ba e~d to pipe 01 lubing io ro<11 
our.doors or llthar locauon de1ermln d to ba e,qulval~L 

Tho besJ choi po ib 1t wil l b" ~ te lnvof\'fng • 11'1CU1Ml ana 
:i!Jaightl!St hoo -up gl $u~n nd di.,;t;• rgo pipi g. Unn rv 
c,lbow$, bends. nd Ii in,gs !lhOU be 8V'Old · d- Pip• tilllS ould 
be · I ~Del to ka&p frlctlon l esses th n pni It "is. ~I p·plng 
, ould b uppo od lndGPGndentJy of the pump. In llddi•ion, ~ 
p, ping shouro bet •l~nlld Ju &void ph,cf119 strM! on ih11 pump 
fittings. 

Fli:, "bl• l!o& can be lnsialled 10 a in .ebsorbi l\Q lfl.o !or~, ~111~ed 
by the luflll reciprocatln; actlon ol 1h11 pump. I 1110 pump · 
lill b111 bOIIOd down to I S(] Id locati-on, a mou ·ng pact pl.t~.cl 
between 1he 11<rm,p lll'ld 1 e fCM>diJ1ion II mst In rnlnimiling 
pump vlbtallo Fltuuble conn Citlo bcJtween he pumfl nd 
rig,d pi p,lng wJII e so a • 1 In mini • ·ng pi-mp vlb111 Jo If Q\ll dc
closing VII vea ere, na lied at any j)Oin1 in lh• disd11rge ll'(Sleffl, 
or i i pul;;aCion wfthl n ii i;ya.tem bacomM ptoblem, ~ wru• 
5uppre550r lSD equ Ii 11r' ) sliCM!id ba lnstllred o p«1tect ill 

pump, piping and gaug frOm &urge .iilld water hammer. 

ff lh11 pump Iii- to be usod 111 i!I se 1--p,iming ,1ppric.a gn, m II sure 
)1!JI 111 CiOnnei;tiOJ\i i).19 alrtighl !1!d 1 81 ,,,. dUC1i.on lifl i:, .,,.;fuln 

Ill e rnodel'!t 11btli1y r " iJIJI s or consrrnctloo and ;;1 om r 
ma1erial II ..,I!' sn ~ · II'(;! o :iul:tion f" paramet~rll.. PIM&e refer 10 
lit1t fl rmllnCB !l&Ctlon lor 1111oclflc;s.. 

Wh n pump i,111 inalallad In ppr 1ion11 111110 ·ng floodllld 
s.uccion o,r sui:21 n I d ures. gal.it ... 111v slw,uld bo fl)S[;l!Ulld 
in che $.IJC'llon l ine 10 permit cioslng ol tbe ne for pump sorviu. 

Pumps In s.ervi"8 w, • posi '.v. wMn hull 1118 mos1 Mfldent 
when r hrt prcssuro Is. llml100 tQ O.S-0..J bar {7- 10 · jij ), Premalutl! 
di1pfm19m fllil urc m~ occur ll pOSiciYe $Uetion £!I 0..7 bil.r [TO pal9) 

hgt, r 

SUBMERSIBLEAl'PLICAno. S; Pro-Ao X f)UmflS c.an be U~d for 

i;ubmer · 1:1111 pile.a lam.. when using th" l'ro-Ao X subrners.ble 
op en Turbo- 10 1

• pumps ,:,iin 11lso bit used for &ubmers,ble 
ppficatioQ when using 111a TurbO•Flo"" •ubm r$1b - op ·on. 

·oTE_ Pro-Flo • and ¼u• o"' pumps a,11 not sul:lmenibl 

ALL WILDl:N PUMPS ARE CAPA8L£ OF PASSING SO OS. A 
STRAINER SHOULD 8E US O ONTHtPIJMP INTAKE TO I: URE 
THATTHE POMP"S RATED SCUOS CAPACITY IS NOT EXCEEDED. 

CAUTION; 00 NOT EXCEED 8.5 BAR [125 PSIG) Alll SVPPL'r' 
PRESSURE. 

CAUTION; CANOAI STANOAROS ASSOCIA. ION CCSAl 
CONFIGURED PUMPS S OUI.O I C1T EXCEEO 6.9 BA.II 1100PSIG) 

TlJRAI. OAS SUPPLY PR SSUR£.. 

CAUTIO : FOR U.t.. USiEO PUMPS. 00 NOT EXCEED 3,4 BAR 
rso PS G)AIR SUPPLY PRESSUR 

Wlt..11D80-E-1J 
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~• 1 SUGGESTED INSTALLATION 

W ·ILDEN' 

This illustration is 11 gonoric 
reprosent8tion of an air-cperaMd 
doub/r,,dfaphr11gm pump, 

MUF"FU!I -

• 

EOUAUlfA• 
SU!l&E DAMP EA -

IOf'hONALJ 

NOTE: rn tho ovont of a powor folluro, the shut off valv 
shoutd b8 closed, 1f the restarting of tho pump is no1 
desirable once power is rot) ined. 

AIR OPERAT1:D PUMPS: To slop lhe pump from 
opor t l'IQ In an emergency situation, simply close the 

WIL-1106-J•t • 3 23 
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G GE 
!OP O All 

SHUTOFF 
VALVE 

OLSCHARGE 

1 

n-------...J'UH--____,__.-l----J--~ 7 • 

FlEXISlf 
CONNECTION 

EfDLE VALVE -

CO !NATION 
fllfEA REG TOR 

AIR SJIJT OFF VALVE 

fOOTP 

shut off valv-o (usor supplied) Installed In the elr supply 
Iln . Apropo lyfunctlonln v lvowfll toplheairstlpply 
to the pump. thctofor-o stopping output. This shut of 
valve should be located far e-nough away om tho 
pumping equipmen t such tl'ia I ean be rellched safely 
in an emergency situation. 

WILDEN PUMP & ENGINEERING, L C 
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PROFLO" t------- -------~----~-==-

s u G G ESTEO OP ER ATION & MA IN TENA NCE 
OPERATION: The Pro-Flo 11nd Pro-Flo X"' pumps 11ro 
pre-lubricated, and do not require in-line lubr cation. 
Additional lubric.ition wm not damage the pump, 
however if th pump fs heavily lubric ted by an 
external source. tho pump's nt tnal lubrica ·on may 
be w shod away. II the pump is then mov d to a non• 
Juoric.-ied loc.ilion, rt m:iy need to be (li$!1!i!Sembled 
and ro-lubrlcat-ed as described In tho ASSEM BLY/ 
DISASSEMBLY INSTRUCTIO S. 

P\Jmp dlsch~rgo rate can be controlled by limltlng the 
volume and/or pressure of the air supply to the pump, A 
rcgula or ls used to control .irr press\Jre whir a ne-edle 
valvo is used to contlOI 110lume. Pump di~herge r to 
c n also be controlled by throttling the pump discharge 
by partially closin a valve In th dlsoharge lfne of th 
pump. This action increa~es friction loss which reduces 
flow ra e. (See Section 5.1 This is useful when tho n d 
exists to C-0/ltrol the pump from a remote loca ·on. 
When lhe pump disch.arge pressure equals or oxceods 
the ir Sllpply pressure, the pump wlll stop; no bypass 
or pres.sure reliof valve Is needed, and pump damago 
will not occur. The purnp has reached a, "deadhead" 

TRO UBLES HOO TIN G I 
Pump w lll not run or rum1 slowly. 

1. Ensuro dim the air- inlet pressure is t loa~ 0.3 Bar 
15 pslgJ above smrtup pressure nd at the diflerentf.il 
pressure (the ditterenco w en air inlet and fiQuld 
discharge pres ures] Is not loss than 0.7 B.ir I 0 psfg}. 

2. Ciieck air inlet filter ford bns lsee recommended 
instelletfon) . 

3. Check for e,)(trome air leakage fblow byt whicl'l 
would lndlca. e wom seals/bor-e, in the air valve. 
pilot spool, main shal t. 

4. Disassemblo pump and chec for obstructions 
In th air passageways or objocts which ould 
ob!ltruct the movement ofint m I parts. 

5. Che.c fors-tickingballcheckvalvos. lfmauinalb ,ng 
pumped i5 not c:ornpatiblo wrth pump elastomers, 
swellfng m v occur. Replace bell check valves and 
seels with proper alastomers. Also, a the chec 
valvo b.alts wear out, .hey become smaller and can 
become StIJck in the sec1ts, In his case, repiac-0 balls 
and se.i,ts. 

6. Check for broken inner piston which will cause the 
air valve} spool lo be unable co shift. 

7. Remove plug from pilot '-POOi exh ust. 

situation and can be ritS"larted by reducing, the nuid 
dlse-h:irge pressur or inc;,rea~ng tho arr lnlol pre5sure. 
The Pro-Flo and Pro-Ro X pumps run sorely on 
compr sse-d air end do not gen ra e heat, therefore 
your proeess fluid temperature will not be ffccted. 

MAINTE CE AND INSPECTIONS: Since oaoh 
application is unique. mainten.11nce schedules may be 
different for overy pump. Fr quency ot use, line pressure, 
v iscosity and a s-lv noss of i,roccss fluid all affect 
th p.:irts life or a !lderi pump P tfoclic inspections 
havo boen found to offer the best me ns for p eventing 
unsdleduleo pump downtime. Personnel tamlli r whh 
the pump's constn.Jction .ind service should be Informed 
of any abnormalities that are detected during oporatlon. 

RECORDS. Mon servlC4l is r qu irad,a rncord 5hould l>e 
made of all necessary repa rs :ind r platGments. Over 

poriod of ime, suet, records can b come a valuable 
tool tor predicting and prev n fn future maintenance 
problems and unscher;Med own lme. In addition, 
accurate rBGOrds make i possible to ldontify pumps 
that ar · poorly :suited to their applications. 

2. Veri y th:it vacuum required to fift liqu id is not 
9r1teter then th vapor pressure of lhe m11torlal 
being pumped (cavitation) . 

3. Chock for sticking ball choc-kv Ives. If material being 
pump d ls not compa ibl with pump elastomers, 
swelling may occur. Repi11ce ball ch~k valves and 
seats with prop r elastomers.. Also, as tho check 
valve bells vear oot, they b-ecome smeller and can 
become stuc in 1tie seats. In thiscasft, repl111ce 1:J.ells 
and t.eats. 

Pump air vslve fr .ras. 

1. Chee for excessive moisture fn compresS-~d 
air. Either lnstall e dryer or hot air generator ror 
co mpr-ossed air. AJ terru111voly, a coalescing filter may 
be used to remove the wa et rom tho compressed 
eir In somo applications. 

Air bubbles in pump dlschargt1. 

1. Chee for ruptured diaphragm. 

2. Check ghI,ia,ss of ouler pl!.i1.Qn5 l,eler to SocbOn 7J , 

3. Check Ugh ncss or fas- ors and integrity or 
o-rings nd seals, ospeclally at In take manrrold . 

4 Ensure pipe connections are air ig ht. 

Pump run but little or no product flow . Product comes out sir exhaust. 

1. Check for pump eavitetion; slow pump speed down 1. Chee for diaphragm rupture. 

to aUow thick m.a terial o now i to Uqutd ch~mbors. 2. Check ightnoss of outer pistons 10 sheft. 
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_ __ f_ .. ,_ .. !RfbQ_., ._ .. _.~ _. _ .. : __., PU M P O IS ASS EM B LY 

Tools Requ i red : 

3 mm (1/2"1 Box 
Wrel'\Ch 

• 2 - 25 mm (1") Socko1s 
or Adjust.ibis Wrench 

• AdJu.stab!o Wrencti 

• Vise equipped with 
soft jaws (such as 
plywood, plastic 
or other suitable 
matorlal) 

St p 1 

CAUTION: Bilfore any maintenance or repair is a emptod, tho compressed air line 
to tho pump should b disconnected an-cl all air pr ssure allowed to bleed from the 
pump. Disconnect 11II lnta e, discharge, and a1r hM-S, Drain the pump by umlng it 
upside down and allowing ,ll'\y nuid to flow into a sui t ble con ainer. Be aWa re of 
any hazardoui: o~ acts of cont ct with your proces.s fluid . 

NOTE: Tho model used for these instructions incorporaoos rubb r diaphragms and 
balls. Modols with PTf:E diaphragms and bolls ar the same excopt where ncited . 

Step2 Step 3 

Please note allgnment ma r on 
con er sec icin. Use lci prciperly align 
liquid ctiambef to center section. 

Using a 13 mm 1112") wrench, loosen 
the discharge manifold from the 
liquid chambers_ 

Romovo tho· di-scharge manifold o 
expose h valv balls, valve seats 
and valve soa o-rings, 

Wll-1 030-E•lJ 25 WILDEN PUMP ENGi EERI G, LLC 
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Remove lhe disct,arge valve 
balls. i;:ca-ts and valve seat 
o~ring from the disc:harge manifold 
and liquid chamber-, inspect or 
ni~. gouge5, chemical attack or 
abrasive wear. Not : Replace wom 
p.erts witti genuino WIiden part or 
rel[able performance. 

Step7 

Using a 3 mm U/2 ) wrollch, 
remove he liquid chamber rom 
ho center section. 

WILOE PU P & E GINEERING, UC 

St p 5 

Using a 13 mm {1/2"} wroncti, 
remove ttae inlet manifold. 

StepB 

Tho llq1Jld ctaamber shoufd be 
removed to expose ho diaphr.,gm 
end outer piston. Rotate oenter 
section and removo the opposite 
liquid ctaember. 

26 
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W .ILDEN 

Steps 

Rl!movo tho inlat valve balls, seats 
and valve seat a-rings from the 
liquid chamber- and inlet menifotd, 
inspect ror nicks, gouges, ctlomical 
alU!cl( or abr sive wear. 

Steps 

USlng 10 adjustable wrenctaes 
or 25 mm ( "I sockets, remove 
diaphragm assembly from center 
section oss.embly. 

HNF-52451 
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.......... • .. . ...... .._ H• PUMP DlSASSEMBLV 

Step 10 

Aher lo-0sening and romoving 
tl'rn outer piston he diaphragm 
assembly can be disassembted. 

Step 11 

To remove tho remaining diaphragm 
assembly from the s.heft, sewre 
shah with soft jaws ( vis fi d wi th 
plvwood orothersu1table material) to 
ensure sha is not nidced, sc:r-a1ch d, 
or gouged. Using an adjust.&ble 
wrench, remove diaphragm assembly 
from shaft. lnsp ct all parts for- wear 
and replace w h genuine Wilden 
parts if necessary. 

GROUNDING STRAP FOR CSA PX200 PUMPS 

Canadian Standards A.5sociation [CSA) configured pumps must be 
electrically 9rounded using the grounding strap provided !Figure 1]. 
Improper grounding can cause improper and dangerous operation. To 
properly attach the grounding $trap o a CSA ronflgur <J PX200 pump, 
identify the designated grounding foe1} ·on on th mufOer plate; using tho 
provided self-tapping screw ilnd grounding wi,e, thread th grounding 
screw hrough he grounding wire lug, into the mu ler plato and ighten 
:securely (fig re 2). Completfon of he pump grounding procedurn mus 
be done rn accordance wit ll local codes, or in the absence or local codes, 
an industrial or nationally recognized cod having Jurl$d[cfon over tile 
specified instalf tlon. 
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1nspec dia·phragms, outer and 
inner pistons: fo r signs of wear 
Replaco wllh genuine Wilden p.irt:s 
if necessary. 

WILDEN PU AP & E GINEERING, UC 
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W ILDEN 

Tools Re quir ed : 

• 5 mm (l/16•) Allen 
Wrench 

• Snap Ring Plf ,s 
• O•Rln Pick 

CAUTIO : Baforo any main1enorw:e or repair ill attempted, the comprossed air line 
t:o e pump should be disconnocted r\d .'.111 Ir pressure allowed to bleed from tho 
pump, Disconnect all lntalce, disch,ugo, and ai 11ne5. Drain 1h-e pump by turning it 
up5ide down and a11owlng any fluid to Row into a ii1Ui13ble con1.1iner. Be awaco ol 
hu rdous effects of contac with your process Jluid. 

The Wilden P200 Advanced"' metal purnp uses lhe revolutionary Pro-Flo air 
dfstributlon sys em. Tho PX200 Advanced "' motal s:,ump uses lfle Pro-Flo X"" air 
distributlon system.A 8 mm ( -1") air inlet connecis the air supply to the center 5ection. 
Proprfot ry composlia seals reduce tlul coefficient of fric on and allow the P2()0 to 
run lube-free. Constructed of polypropylene, the Pro-Ro air distribu on system is 
designed IO perform In on/off, non~free2ing, non-stalllng, tough duty applicatloM. 

Stepi Step 3 

Looser, the air atve bolts utiliiing 
a 5 mm [:'Vl6") Allen wrench. 

Removo muffler plate and ai r valvll 
bol from air valve a$S8mbly 
e)(posing muffler gasket for inspec
tion. Replace If necessary, 

U away air v Ive as.siembly 
and remO'lle a rr valvo gasket for 
Inspection. Replace it Mcossary. 
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St p4 

Remove air valve end cap to expose 
.ilr valve spool by simply lifting up 
on end cap onco air valv bolts am 
removed . 

Step 5 

Remov air valve spool from air 
valve body by th,eading one air 
v;iive bolt into the end or I.hes-pool 
nnd gently slicfing the spool out of 
the air vc1lvet body. Inspect seals for 
signs of wear and replace entire 
assembly if necessary. Use caution 
,hen handling air ve,lvii! spool to 

prevent d m39in9 seals. 
NOTE; Soals 5hould not be 
removed from ass mbly. Seals are 
not sold separl!lt ly. 

Step6 

HNF-52451 
Rev 5 

WILCEN 

Remove pilot spool sleeve nnalning 
snep ring on both sides of conter 
SaClct lon with snap ring plierS1. 

Step 7 Step 8 
_ _:_ _____________________ _ 

Rii!rnove pilot spool sleeve fTom With O•nng pick, genlly remov the o-ri ng from the opposite side of th . 
centers ion. " cenHlr hole cu .. on the spool. Gof"ltly remove he pilot spool from sloove 

and inspoct for nicks or gouges 11nd o er sigl\S of wB'ar. R placi., pilot 
sleeve ess-embly or oute · sleeve o-rlngs if Mcossary. During ri:t•ossembly 
neverinsert tt,e pilot spool into the sleeve w th the •cen r cut" s,oo firs, 
this end lnoorporates he urethane o-ring ;,nd will bo damage<l as it sl ides 
over the ports cut In the sleeva. 

NOTE: Seals r.hould no be removed rrom pilot $pool. 
Seals are not sold separately. 
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Step 9 

Check; center see on Glyd"' rings 
for si9ns of wear. If necessary, 
remove Glyd"' nngs. with o-ring 
pick and replace_ 

___ a..;;;;;;~ ;;;...r___.l 

S p 1 

ln,:,t.ill a 1/4" NPT pipe plug 
(00-7010.()8 or 00-7010-03) into the 
pilot spool blead port loeated a the 
front of he center section. 

WILDE, PUMP & E OINEERI G, LLC 

W ILCEN 

Non •Submorsible 

SI p2 

Ne;,ct, Install en optional svbmersible arr v Ive g.-sket 
(02-2621-521. The S\Jbmersfble air valve g s ct can bo purchased 
as a sparo pare or included wlth tl'le purch se of D new 
Pro-Flo X pump. 

30 WIL- 1080-£-1:J 
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m~· I RE Ass E M at v H , N r s & r I p s 

ASSEMB Y: 
Upon p rformlng appllcablo mcJint nance to the air 
distribution system, the pump can now be re:as.s:ombled. 
Please refer to the di$aSSembly instructions lot photos 
and pans p cem~m To rea semble ha pump, follow 
the disassembly il'\Structions ,n re rse order. The air 
distribution system needs to be assombled fi1s , then 
the diaphragms and finally the we od path. Pleaso filld 
tho appl cab e to,que specifications on lhjs page. The 
followtng tips will assist in the as-sem ly process. 

• lubticalB air ll'lllve bore, center sec:tion shalt and pilot 
spool born with NLGI gr de 2 white EP be:aring grease 
01 equiv;ilent. 

SHAFT SEAL INSTALLATION: 
PRE-INSTALLATION 

• Oneo II of the old seals have been removod, the 
lns-ido of tho l:>ushing should bo cleaned to ensure no 
debris is left tha may cause premature damage to lhe 
new seals. 

INSTALLATION 

T e foJIQWing toots can bo used to aid in tho installation 
o the new seals: 

sedla 0$0 Pfiers 
Ptiilrips Screwdriver 
Electrical Ta pc 

• Clean the inside of thll center section shaft b<>rn to - • 
ensure no damage is done to new haft seal.$. 

Wrap clectJical ap,8 around each re9 Qf tho needle 
no e pliers (heat shrink tubing m;ry also be used). This 

• A small c1mount LGI grade 2 whi 9 EP bearing grnas;e 
con be applied to Iha muffler and air ll'al'll'o gaskets to 
loca e gas t$ during as."Sembly. 

• M Ice sure h11t the e,chaust po on the muffler plate 
Is centered between the two oxhaust ports on 11\o 
c n r section. 

• S1atnlu bolts shouJd be ubed to, roduce the possibility 
of s&i ng durin "g.htening. 

PRO-FLO MAXIMUMTORQUE 
SPECIFICATIONS 

PRO-FLO x~ MAX MUMTORQUE 
SPECIFICATIONS 

Figur; A 

WIL-11080- -1.J 31 
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is done to prevent damaging the n&de sur a.oe ol he 
new seal. 

• With a new seal ,n hand, place Che two leg:s of tho n lo 
nose pliers inside lh9 soot ring. !See Figure A.) 

• Open. the pliers as wide s t se I d-emetar will allow, 
then ·1h tVIO fin9ers pull down on the top p()rtlon of 
the ~I lo form idney bean sha o. [Seo Fi ure B.) 

• Lightly clamp ho pliers ogather IO hold the seal into 
the "dney Shllpe. Be su-re to pull !he S9 I In OBS tight 
o a idney shapo as possible, this will allow the seal to 
1ta11el down the busl'tlng bore easier. 

• With the seal clamped in tho pilers, in$Cr he seal into 
lho bushing bore and position bottom of the seal 
mto tl'lo correct groove. OnC8 tha bot om of the seal is 
5eated in tho groove, ,Ille~ the clamp prUSStlr on he 
pilers. This will allow tho seat o partially snap back to 
ils original shape. 

• After he pliers are removed, you will notice a slight 
bump in the se.iJ snape. Before the seal can be properly 
rosited, lhe bump ·n the setil sho1.1ld be removed as 
much as posslbte. Th~ can be dooo w ith either he 
Phillips screwdrillilr or your finger. Wrth o,thor lho side 
of the ~rivor or your ffnger, c1pply light prossure 
10 the peak. of the bump, Th pressure wm causo \he 
bu mp to be almost complota1y olimina ed. 

• Lubricate lhe edge of the shah wrth LGI grade 2 white 
EP Maring grea:.e. 

• Slowly ins r he cen er shaft with rotatlng mooon. 
This will comp te the resiling ol tho seal 

• Perform these SI.Cps ror the remaining seals. 

Flgur B 

r;.,e .. v 
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ffl9-f.b9. E X P LO D E D V I E W & PA R T S LI S Tl N G 

WILDEN 

P200 ADVANCED METAL full Stroke D·iaphragm-fitted EXP ODED VIEW 
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FUU STROKE PTFE-FITTED 

ALL CIRCLED PART IDENTIFIERS ARE INCLUDED IN REPAIR KITS (see section 9). 
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W ILDEN 

EXPLODED VI EW & PARTS LISTING 

P200 ADVANCED METAL I Fu ll Strok e Diaph ra gm-Fi tted I PARTS LI STING 

P'mlt{A,U'PJ> ~ P'mQ/SSP1'P 
Ho_ O-,lpli0ft OtY. P/N P/N f>ftt 

I l"nl-FI~• ~ r V•lt• Assaaly' I D\-lOIM!l, Cl1-Z010-21D D1 -21111-211 

1 F6!!C,n I D 1-zm-ll> 01-2332-20 1)1-2:332-20 

l &;Cap O•r:iat I Dl·~ 01-lm-!IZ 1>1-1J95.SZ 
4 AirV1..,_C,111b1 1 QMi'1W2 01,2615-52 ln-21115-52 
5 - .. Pim, Catlcil I lh~ D1~~ 01~ 

8 l&dl!«Pl1tll I 01-3111-l:O 01-3181-20 01•:3181 -10 

I Scir,, SH~ 1/4·-20 .« :r 4 01.im1--0.3 DHOll ·CO Cll-&J)!.(13 

B '-'ufl'l9r 1 az-3S1G-!19 ~-J5to-<n 02'3511>-!B 

9 !MlterSacuon 1 02-314?-20 112.Jl42-10 O:Z-JHZ•20 
ID Radue.er 8w:!!mQ 1 01-6950-20 0l.fi~-20 01 -~XI 
n ltcrmonWo P>i l04 Slane hn. 1 1)2~!1!1 OZ-~-19 IIZ-3m'99 
IZ Pilot s.-1 Raalala1 4).fila 2 114-mso-.;.,oo Qol..a5!M!.1IIII 04-~-11111 

13 $11il'!S..I 2 112-3210-55-225 lll-lZIO-SW25 IIZ-32.10-55-225 
14 Am....,,n Snai, A,011 2 00-2650-03 0),7650-ll] 00•~50-03 
15 Shdt. I 02·31104\ 02-3811).43 IIZ-Jllt-43 
18 Oi,c Sonno 2 D2.f.a02-0'l 0?,6802-08 D2-ao?•te 
li rnnar P,,ran 2 02-370101 OH?Ol-01 112-JIDI.QI 
11 Dlo•.,_ z . . . 
1t O'NI PlSIDtl z t2.csso-tl 112~ 112..fflO.G 
21D v.1 ... e.ii • . . . 
2't Ma• lfllbl 0-riag 4 . ,, 
22 Vil'reSnl 4 az-11~1 02-1125-G 02-ll&(ll 

23 Vltw. Suit 0-ri•• 4 . . . 
24 I.mud Oi1mb« 2 02-5015-DI 02-5(115,-«l 02-501~ 
2S lr.!11 Manifold. ANSI fboao I 02-5090,QI a:z-~ 02-Slm-03 - Jnr., Mlrul'old. DIN ~09 I 02-5091 -0l (Q,5()!1 D2 02-5091-03 

IIIIM M•rala ld, Sde Poned r NPf I DH095•QI 02-~2 (Jq-511!15-«J 

IIIIM M•~lold ~ f>ol'lgd', r BSPf r D~ -5ll9tHI I Oz.50!&-02 ltl-'°96-03 
lllltl Ma~nld, Ctnttr f<VN1d 1" If.PT I 112-~01.m Cl2-51r.15-02-677 112-!'ll!i-m'677 
1tt1Rt Mao.!otd Ctnt.r l'mtl,d, I" BSPT I l!Z·llll6-0l-ii71 02-5096-02-678 t"2~-ou1S 

26 o.,c!QIQI M1ndtlld. ANSI fknatt I 02-SOJO..(JI Dl-S000-112 02 5CDO..:ll 
Distl'WllB Maru2ld OIN Fl•nu 1 02-!ml-(11 112-5031·02 112-!iiOl.ol 
0.Sc!Qrgo Mocilold, Stda Ported. 1· NPT 1 a2. 5l)J5.4) 1 02-':QJli-tQ G;5Ql5,fil 

Ollcl'iarao r.fandold. Sidu P~n•d.. 1· 6SPi 1 (12-5036,-()1 0'2-5031302 D2-5W6-0l 
I O..chuao Mo11dold. Canm P011ud. 314* NPr 1 Q2-503&-01 ·ffl 02-!m5-(12-637 02'5035·03-697 
lli$ehll'Otl-,.....t,,6t. ~Potted 3/4"SSPT 1 0?-5038,,01 -6138 IJ2 , 5()38..c, 6!ll D2-50J6-03-698 
D!ICJlarDII' M~ntlold, Ce,.ar Ponad. r Nf>T I 02-~1.f!J D2-~-m 02 503S-(IJ-lrn 

D1.eharge ~,raid. Carrio, Paned, r MPf I 02,5036,01-678 02-~,m 02-!IID5-03-67e 
2.7 ~-tl1tC.. !iflli"•1h 1· 32 OS-61~~2 ClHi1~2 08•6180-03-42 
29 WuhetS,016" l2 DH131 ·00 02-5731-lll 112-6731-W 
29 P,oe ~ l"NPT 2 112-1010-<II 02-7D11H12 112·7010.B'.l 

Pl()ef'lull. 1"8Sf 2 112-7011 ·01 02,70 11-1!2 02-Jill 1.(13 
30 Dt.D~JI-- J>ri...-, hll Sffou PtfE 2 . . . 
11 01:10~,a-. Bach• Ftill S!ntl<t PTff 2 . . . 

• RlfK to El•st-, Oph III Seci,on 9. 
'Air I/ ..-. A$,sa 111dud01 ~- 2 and l. 
A.11 boUfaa , art p!'i ry w,or pliltL 
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All CIRCLED PART IDENTIFlERS ARE INCLUDED IN REPAIR KITS (see section 91. 
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W ILDEN' 
•f 

PAOfl..Q" ........... .... .......... EXP LODED VIEW & PARTS LISTING 

P200 ADVANCED METAL f Red uc ed Slro ke Dia phragm -Fitt ed PARTS LIST I NG 

H<L OneriP4i•• 

I l'ro-ftt• All V.tre ~.._i,fy* 

1 [nd Call 
l EadC..a, O•riq 
4 Air Viln (lallcei 

~ MloHl•,1'11!11Gi~,1 
I! M!lfn«Plo'-
7 Screw SHC. 11~·-20 •:, 
B Muitfa 
9 Canlar SecCKm 
10 Aaduce,8..-., 
II R-,,abr• Pilot Stnv, Aur. 
12 PIiat s--I ~•ralafao 0-rlM 
13 Stt.il$nl 
14 Aau,n1na Sri.au 11.na 
IS Sbfl 
15 o.scs""""' 
11 lnn~1'1stQn 
,a 8:tck-~ Dl•.-lirn111 
1!1 Oliido-m 

20 Ovt11rPir;tQn 
2.1 Ylil-...Ball 
22 ~ifowo..;n11; ,_ 
7J V11l.-eS.-.at 
24 v,r,.. SPI 0•rln111 
25 I Lllm! Cllamb« 
25 Inlet Mlmlcld. ANSI Flor.Ga 

lnlal Man,toid. OIN fta'IIJB 
lnllll 11,hmfold. Sid• Paotad, 1 • NP f 
lnlol M1n,f.olcl. Sld4! Po.tad 1' llsPT 
lnlal M1n1fo.ld, Cltflll't Ponad. l' NPT 
lnlal Mtn,lclll, Cr;1v, Pilrted. 1• 8SPT 

21 Ot&dm11• ~n1fQ/d. ANSI Fltnl)I 
Oi.ldiua• Men,,_ Oll'~ fla,,.,e 
01Rh1•9• ~-,ml'Qid. Sida l'ofled 1· NPT 
O~huo.o .Ysn,r• 5kt. Po~ 1· WT 
1)1!:c.ha,u U.mf061 C11ti1n, Pllnsd. J,,'C- NPT 
Dddiargll Mandckl C«nor POl1'9l1. J,,'4" BSl'f 
DtKhui:.e ~,1nlf-cld. C-~t Ponl!O, r NPT 
Dttthuii.e M.on,rlllol Cee!or PQrt•d. I" BSPT 

28 Scffw. llHC. 5118"• Th 1' 
29 WUli;t,r, !il'lfi" 
JO f',jllll Plug, 1' NPT 

r,c,e l'IIICI, ,. 8S9 

'Art Valvo Assem~ melu1'1s oms 2 ~nd 3 
All tt.ldfac• - fl! llllr; WM• p rts. 

WI •l DSl>-e-lJ 

P'2t:NliAAPl'P ~ws,pp P2111!1SSPPP 
Clrr- Pflf rtN P/N 

I 01 •:!1110-20 GHDl li-lO ~1,2010-211 

1 01-?m·20 01-zm-211 01-1332>20 
1 01 -239S-S1 t1•2:l9MZ 111-2395-S:Z 

' Ot -2StS.!12 01,&1~ OM&t S.52 

' 01 -35115-Q 01-3509~ ,01 ,350§,5? 

1 01-3181,10 Oi.3181 -211 01-lllil-21l 
4 01 -soo1-cn 01-uCnl.(13 01~H!l3 
1 02-3510•!9 CZ-3510-!B 02·3511HlS 
I ~.Jm-20 C2-31•HO 0Nlof2·20 
1 01.-0-20 111 -6B-2D D1-t9S0-2G 
1 (t!.:il80-9 az-318M9 ll2~ 
2 IM-~Jal ~2951J.&Jal 04-2i/ie-C9> 100 
2. OZ-321 0-55-i'Jli CINtl!M&,225 ,(1%"3210-55-?25 

2 OQ.1S-(I) 00-2fiSIHIJ 00-i.eiO-CJ 
1 ll:2-3S40-e az-3MM13 ~~ 

2 02~09 Cl-68:12-0i! 172-6!0'l.Q! 

' 02-J151-III Q2-31$J-01 Q2•3'Sl,QI 
2 . . • 
2. 12-IIHD0'5'5 fl2-li'i!i).l,15 IR•UltO~ 

2 1)24)1..()1 DUim-03 O"l~ ---4 ll:2-llll!i-',i5 U:M~ IJIZ-1~ 
4 Jl>-11»6'5 7111-12:&5'5 71J;.1211Pi!5 
4 02-1125-fl ltl-lUS4ll IJIZ,11~ 
4 l)il.-1105-SS 112..1~ 11:l-1~ 
1 CU-5015-<11 02-Sli1~2 1)2-!i,01~ 
I 02-~1 02·5lm-02 al. 5ll'JO.ID 
I 02-SIBI--Ol lt2-Sll91-Cl2 02-509t.(G 
I 02-~1 02·511!1S·02 02-511l6-«1 
I lil-51196,-0, 02-SOIIS-02 02-5lSl.(11 
I 02-!i095-01-f11 (l'l-51J!IS-02,6JJ D2-50S5--03-li77 
I 02-51196,{Jt -sn 02--511$-02-678 02-~11 
I 02-!iO»-ll 1 1);?-51JX),oq Q?-SII!O·DJ 
I 02-5031-01 112-5001-0'.i! C2-5Clll 03 
I 02~01 02-!0351)2 02-51DS-113 

• 112-51131Hll 172-5a36-0'2 02-503&-03 
I Q2-5ClS-/11 -ES1 02,!035,1)2,E,97 02-SlllS-ID-6 g7 
I 02-5Wli-D1 ·698 D2-~·02-6iill 02-SOJ&-113-GSa 
I ll2-~1 ~1 02~02fn a..sa~-03-617 
I 112· 5ml>--01-37B 112~-678 02-Slm-03·878 

J:Z IIU1~1J3.<12 C8•!illl0-00·42 o&,B lao-OJ-42 
'.!2 D2-6731-lll 0'2-ol31-0J 1)2-6131-03 
2. 112-7010-01 OO•lOIIMll 02 • 7 D 1 ll-113 
2 D2-7D11 DI ill-1011 02 112iOH·03 
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200 West Area Evaporative Sewer Lagoon 

,?J'( EXPLODED VI EW&. PARTS LI STING ----- ---
WILDEN 

PX200 ADVANCED METAL I Fufl Stroke Di aph r11g m• f i tted j EXPLODED VIEW 
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ALL CIRCLED PART IDENTIFIERS ARE INCLUDED IN REPAIR KITS (see sect ion 9). 
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W ILCEN' 

EXPLODED Vl EW & PARTS LISTING 

PX200 ADVANCED METAL j Ful l St ro ke Diap hra gm-Fitt ed I PARTS ll STI NG 

lll!ffl 0MnwtHl.al Qty 

I PN-flo ~ Afr\'aln AncmWr' I 

2 EndCa" 2 
J 0-Rlna I• 1:m;l, fnd COD II! 1.362 1 0 .1001 2 .. 6Mi:at.Alr'lllivt P!HlaX- 1 
5 GasiA Mol'lln Pia!&, PN1sflo, x• 1 
6 Mutflilr l'ilta Pra-Flo X- I 
1 S~r,w, SHC.AirV•t.-111/4" ·20 1 3"1 C 

B IM"111M" l 
9 CaPCor s.c:t-AsMmblv. Pro-Fla JC"' I 

1a CJ.;ai.., ~at Alt Ml- I'll Pfnll-"41 IU J91 1 

11 s~,ww. 10·32,,; .50 Stlf•T•nn""' G,oundica I 
1:Z StuiiStaf 2 

1'3 ~ 01 sr...., AJJemJ,h l 
t4 I 'Pi.101 s --1 A1111l•lao O-AI .. 1 ·~ 11M11noOQ Ron11 1 
16 Sllall 1 
11 siufl.. 318-lh 11w rnat snownl 2 
111- 011c !:.>rwi z 
19 1=,rl'l$1Dft 2 
211 Oiaall1•- z 
21 Oilier Plffon 2 
22 Y.tl11a B.all • 
?> LMmflild C-1i11;1 • 

.....!! Val~aS..t 4 
29 Val.-. Su, O-rina 4 
26 Uauod Cll.unbor 1 
21 lnltt MM!llnl,f A'4SI Fl11,ca 1 

lnlo[ M.lmlnM OIN fL,llfld I 
1nlat M.anrlald.. Slde f'ocmd I' NPT 1 
lnlal il.bn1f.a.t S4 Poncil. 1- BS.rl 1 
Int'" Manol'Oid. Cen11• Paned. 1 • NPT 1 
ll!Ml Manifold. C.,LK Potllad, 1 · SSr'T 1 

2fl DiJthra• M•nofl>ld ANSI fl~r:,qq 1 
OtSchu .... 1\(1ni1Qld, DIN Ranae 1 
D•sthn,,. Manilold. ~ Ponud.. I" Ni'T I 
Oo,c"- M1nrl'ald, ~a Ptinad, 1· BSP'r I 
Disch....,. Men,told C.nl!lr l'orrted, &/4" NPT I 
o .. ~lmaa l'ho':M, Cem!r t'cntd, l/-4" 8Sl'r I 
Oisch•rit• Man1told. Cent.ff Ported, 1• NPT I 
OtKhame M1nolold, C.nt.r Potted, 1• 8SPT I 

19 Ser'""- HHC. ~1~ th I" 3'2 
:JO 'W.,.,,,.,!,119 3' 
31 Poau Pluo, I· NPf 2 

Pone P1oo. 1 • llS,'f l 
32 em.indlm;i Srno. CSA' I 
3J Di••-- F',ftn.uv ftll Sr:aso PTFE 2 

JI Oi1..-..,_ 81cbp, fu ll SU~ti. Pm z 
• lor to Bu;om < O~ions ,n Secuon 9, 
'AuY /U; In d~ mn 01'1?• dJ 
'Cor.:or S..t111111 Al.1 ly 81tluofes ot m~ 10, 11 ind 12 
'CSi\ pu l'!J usa gmua1d1ng strip. 
Far wbmnl•bl.cr Prv•Flo:o JC1" pump, uu .- va"'11 g .skot Bl-2162 1-!12 
a"II pipO plug 00-7D11HJ8 orCl),7<111)-03. 
All lleldlact . rm,.,. p ry wur itc-. 

)(Jl)aaWAAAA,A 

P/H 
02•ZOJ!l.ll·1 
Q1 •2344-01 
01 -2395-5-2 
az-ZQIO•Sl 
DZ-3502-52: 
02-318501 
Ql -6Clll ·IXJ 

«B-3510-9911 
~-3148,()J 
00-llOOQ 

04~5-'0I 
G'l.Jl\M!S-225 

02~!1! 
~'lflG 

Cl).~llJ 

02-381~03 
N/A 

02-68tl2-08 
ONl'Dl-01 . 
OZ~-01 . . 
112-1125-GI . 
11'2-~IS-01 
02-5(00·01 
02-!ill'ill-Dl 
01-~0I 
a2-51J91j.QJ 

02•5(1!6,() I ,Sn 
CU-5095-0 I -616 

OZ•50»GI 
02-51lJHII 
02-5035·01 
02-M.l&-OI 

02-5035-01-691 
02-5036-0l-ffill 
02-SQ3S.01-671 
112-5ll36-Ql-618 

Oi-&190,03.cl 
02-6131-03 
02-1\'llMl 
o:z.ro11 ro 
Ol -8m-99 
02-1040-55 . 

3? 
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Xl'XlOO,'WWAM Xl'X200,ISSAAA 
P/lf PIH 

Q3:,10ll).tl crz.211JU:.G1 
01-2J4U.-0l 01 -2340--01 

01 •23915-5? 01 -239S-5l 
IIZ ·llli:Z!HiZ OZ.:ZliZIHZ 
OMW"5Z C2-3!iel-~ 
112-llMl 02,311"6-0I 

01 -500M13 Dl-al01 ·03 
18-lSIO-WI Ol-3S1~!1!1R 
02-31401 112.JMl-01 
00-1:tl»-52 IICJ.IDl-52 
Gc~OB ~5-(6 

112-321~ 02-3tl0-S5-Z25 
02-3880-99 lll-JIIIM9 

Q4.26!ll),.4!J. KIi ·~ 
00-2.!i50-0l t'0-2!i50-03 
a2..n1~ 02-3811)-113 
Q2-615G-08 0'1-6150-0!! --

ll2-6"D2-()I Dz.8802118 
112-3i01~1 az-m1-01 . . 
02~02 112--<!55Hll . . . . 
02•11S.IIII Oi2•112S•G3 . . 
Q2-'l015-112 !l2-50l5.Ql 

-

IJ2~02 02-51.l0-03 
CQ 5091 -02 02-!i:19'1.(I) 
00-~ 02-~ 
02-51l96-al 02-~ 

02-~-611 02-509S,-«}-6]7 
02-~--0'.2-lin 112-SOSS OJ,15}8 
:12-~ o;:-5IOO-QJ 
02•5-131-62 U2-sal1·03 
<12-511.f>-112 0HO~-00 
02-§llJ;.112 02~03 

02-51Il'HIH91 ~ -5435-IXHffl 
02-51136-0Z-698 {1'2-51135-G3-a 
0'1-~-611 02·~ •0.HiTI 
DHIX!&•ll2 li7B 02-Slll6-03"71 
Oil-6120-03-42 08-61~00..U 

02-5131-33 172-olll.CO 
172-7010-02 02 IOIII--OJ 
02·1011-1!'.I OIHJll-03 
01-0IJ.99 01-8303-10 
~M0411~ 112-104!>-SS . . 
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Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

EXPLODED VIEW & PARTS LI STING 

PX200 ADVANCED METAL I Red uced Stro ke Oiap ragm -Fitte d 

XPXNJ/AAAAA XP'DJ1JINWMA 
Item o-rlp,![Oil Qty PIN PJtil 

1 i'ro-Flo l( Alf Vtlvo Atsembty' I o:2-1030-01 02-21m-O 1 

1 &Id Ca11 2 111-l'J.I0-01 <Jl ,2'.M0-01 

J 0-Aln;C-1261 End C..p IUl.362 ~ B.103) 2 l)l •1335-52 01-:2356-52 

4 ~Air¼file, P10.floX- I 02-2620-!>2 D2ffl0•52 
5 6tnet, Mutflar !'lilo. P,o.flo X- I 02.JS02~ 02-J502-S2 

e Mvmtr Pl~tll. Pro-f111 X- I D'l-3115-411 02•3l9S-01 

' Sc,-. SHC Air Vllvt IIW -21h Tl ~ 01..fl(Ot.(IJ 01-6001-113 
8 M¢nar• I ~10-99A OS-35U)-!191t 
9 Ctnt" Sectloo Assarribbf. Pro-Rox• 1 I 02'11401 02-3llB-01 
ta 0-ffiM 4-:iml. All Ar!arumenl Pn lD.431 K 8 1391 I O). lm-5'2 00-1300·~ 
11 ~ 1().32 ~· 50 S1lr,T1nn""' Groun<f.nn I Gl-~5--09 04-e45-113 
12 SNftS.11 z cr1-m11-!6-m 02-3210•~ffi 
t3 Pidt SIH\'t! All1llJlbfv 1 (tMIID-99 02-3880~ 

l4 ~ Soool R1tui,oa 0-R,na I 04-2~7011 114-2950-49"1(0 
15 Ae!Jimna Rona 1 DO,~ 00-2650-0J: 
16 511111 1 0,-3340-IJ'.3 IX2~0l 
11 Stull..Jtl-16.c 11/f' (n01s1townl 1 NIA llHilSIHJS 
,a Din Snrmg 1 112-5802-1111 02-GI02.(l9 
19 IMIII Pdlftn 2 02-375101 02-lJ'Sl--01 
20 B•.ck ,110 01;Mnonm ? . . 
?I 0&a:)11rtf1111 2 112-IGIOSS 02· 10111-55 
12 O~tr P1$1on 2 112-..so1-01 C)2 48»02 --?l vai.. Bau 4 112·108S 56 112-111$-55 
24. Maiufold O•rr,Q • 70•1280-55 10-12»55 
15 ~tweSl!e[ 4 t>l-1125,01 az.11~ 
26 \11lve Seal O,t1nq C oo_. 12115-M ll2- 12<&·55 
11 I.Jcl..dC!lamb« 2 02-5015.()1 02-SlllS-02 
23 Inlet Man,fold. ANSI Fl8it0l!I I C2-5tSO-OI 112-509002 

lnhrt t.'antfold DIN fl11no1 I 02-!mt -0I IIMO!ll -11'2 
lnlat illtniMd. s~ Petti!d, 1- NPT I 02•!i:l'i6--0I IJ2 ,!095.1)2 

lolCI Mani/old Sida PC(ltd 1" BSPT I a2-Sl'Sll~l ~-!1196-0'l 
lnla1 MlnifQld, Calm Pormd. 1• NPf I 07-!iO'IHll-617 112-~.g'17 
lnlut Manr!old Ce<rt.11 Porlld. 1• BSPT I 02-SCJ96..0l•Sl3 02·509ti·02-61! 

2B D.uh1ru• Mamt\:ti. AHSI Fl1ncw I lrl-!ilDD--01 11.2-!,Q]().02 
DIJdiue,e Mtn1fdd. 01N fl~<"ilD I 112-5031-01 02 51l)1,0'2 
OIM:h~""" •A1ml<>kl. 5.da Poo.c! 1 • IIIPT 1 fl?,5115-01 IJ2-SQJS-c2 
o,schuoe Mgnifdd. S-t«t. P,i,ted, 1 • 8Si'T 1 az-503&-111 02,5006-02 
Oigh,i,:ia Man,/llla CIM!er Ponud. 31~. NPT 1 OMlm-Ol-697 112-51ll5-<12-'91 
aosena,oa M1mmkl Center PortJld. l'-'" BSPT 1 D2-Sll3&-ll1 ·SS8 In ,5038-(12-691! 
D11chMaa MDni!okl, Cenllf Portaci 1· NPT 1 OH43!5.(Jl,i77 02-50JS.42-G77 
Dostll.tr111 Mallofold C.ntll' Parta<l, 1• BSPT 1 D2·51ll6-Dl-6"18 r'/1 5mMl2-li7B 

JO ~row, HHC. ~15-18,t 1· 3Z 01-618:)-(13 42 ~61~2 
31 Ww-orf,rlti 32 02-6131·03 OHT.lHIJ 
3:2 Pc,a Plug. I - NPT 2 0'2•7011l,OI 112-1010 oi 

1'1110 Pluu. 1. B!WT 2 ll'l-/01 1-al ana11,-02 
33 Oroond1111;1 Srn111. CSA.' 1 01 ,8,303·99 OHIJ)J .. !19 

• Rein to Elastootar Opbons SK11on 9, 
'A6 Val.-e J\uem~ ,nclu~s "' b9ri 2 .i:nd 3. 
rcer11..- SeeDOn Allemlwf tncllldes ams 10. ti ind 12-
'CSA pi lo 11A gr~un s:tap 
fouu~f>m.floX pump,.111 a:irva ag ~1 Mm•Shndp plijgQll7010-08orOJ.1DH)·C3 
Alt I ce i1,.,n111primarywuri11r 
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' 

PARTS LISTING 

~ I 

PIN 

02-103001 
01-?340-01 
01•,ttl'j ~ 

00-2'20-Sl 
02-35111'2~ 
CQ-Jl&S-01 
01,ffDUD 

084>10·99A 
02-3143,,Gl 
00-1~~ 
04,8345.QI 

02-3211).!6-225 
02-38a>-99 

04-~!1-100 
iJO.~ 
02-:JB.IO.llJ 
Q2 61!,0-oll 
11'2-&IIOZ-1111 
02·3.151-11 1 . 
a:1-1010 55 
112..«i00-03 
1)2 10fl5-55 
70-1280-55 

ll!l·llJ~ 
~ -121l5-55 
'1-!015-03 
C!l-5ll'lll-OO 
02-50'11-03 
m.sm&m 
CZ-5096-0) 

112-~-m 
(12-509&-{))-8]1 

01·511D«l 
112-5031.(13 
OZ·543S-03 
112-saJS-03 

OH03S·IIH'l7 
112-5036-03-698 
OH03S·OJ•677 
112-500ti-m.f1 a 
08-&!80-!13 .. 2 

112-.5131 -03 
02 1010,IXJ 
02-1011-03 -01-8](13,99 

·Nm t M Bf 5h Id IIOI be usadWl!h Cli d,a" Snnd.ltil1 A"°"'t1on lC:s:AI PJ. ThtiU ~-[ nr CSA ton~~red p,rop1 mtm be V11 
on at<:Ordante "MIii loaf m. , a Ab11nu of loQI c.odu, an ,ndwry at naocnally 1acognrctd ~d, 

\NIL-11080-E-13 39 \\/ILOEN PUMP & E GINEERING. U.C 
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Section 9 

P200 Advanced™ Metal Pumps 
REDIJaO STIIOlE 

!ACl• 
MArulAI. DW'HIIMIM OJ IIIAPP.IIAGM UI 

l'ohllf;uha~ 02-101(1.-50 NIA 
N«>01'11~D ~-10111-51 Q2, ID51 
Bun• IIZ-1Dlll-2 Pf/A 
VIIM 02-101D-53, Pflr. 
H~ 112-1010-$4 lll-10l0-54 
.PTfE 112-IOID-55, jW,\ 

FIii Slruka PiFE 02-1040 55 "'" $allllllaif" 02-1D10·56 02•1®'5S 
Wil•fl•~"' 112-101~58 Ifill\ 

RJllSTRDKE 
MCX~P 

()[Aftt!IA.G» a, AM!AU.!41 

NIA ll2-1085-50 
HIA 1)2-ICSS.51 
N/A 112-IDll>-52 
WA Q• IOll5•53 
N/A 112-1111>54 
NIA 02-111!6,,5 
NIA 02-111!$-S!, 

Q2-IDl6-5' IIZ-1116-511 
al· I Df6. 57 07. 1oas-sa 

NtlOP, a and Nord'4'! bt~k•ul) da hrli .-. .... lltl)le upori (1,QUHL PllaH COIIRIX vcor local d,sfnb-J10 

ELASTOMER KJT OPTIONS 
P200 I NEOl"flfflE 
4)1-9571·51 

FULL S~OKE PTFE 
(12-l!572-55 

PTfE 
D2-S511·55 

WILDE PUMP & E GI EEAING. LLC 

lll-,51H2 

W1L-FUX 
02-9572-58 

Bil A 
<11-9582--SZ 

\IITON ff1lM 
IY.Z·'i672-5J 112· 9511-54 

REX PClll'UllfllW(f 

Ol?-9612-58 02-9571-~ 

lllfl)fj EPOM 
ll?•!l5n•5l 00~-54 

S~IJW: POL't\JllffilA £ 
02-!IS12-!i& 02-~2-!0 

40 
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MAHlrotOO 

(12-1312-50 
02_.JJn.51 
70.12»S2 
0,2-lln·!iJ 
1}2-13JH4 

10-12BJ-55 
111-1211),55 
rr2-J37'2-56 
112-1312·5.II 

WILDEN 

VA~ ~T 
[4) U:ll&l!Q 

~-1105-M 
(12-121i5-51 
ll2-120!i•S2 
11M20li-S3 
D2 • 1211S-!i4 
112-lm-55 
D2-l21l!t-55 
112-1205-~ 
ll?-12~58 

HNF-52451 
Rev 5 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

_ _ ______ ] WARRANTY 
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WILDEN' 

Each end every product manurac-tured by WIiden Pump and Enginoorlng, LLC i$ buil t to mH t the highest 
standards of quality, Every pump is funct ionally 1ested to insure integrity of opero ion . 

Wilden Pump and Engineering, LLC warrants tl'tal pumps, ecces,sories and parts manufactured or suppl! d by 
i to be free from defects in matetial and workmanship for period of five (5) years from date of installation or 
sil< (6) years: from date of manufacture, whichever comes nrst. Fallure due to norm I wear, misapplication, or 
abuse is, of course, oxc1udoo from this warranty. 

Since the U$8 of WIiden pumps and p.1rts is beyond our control, wo cannot guarantee the suitability of any pump 
or pa rt for a partlcula r applica tion and Wi ldon Pump end Engineering. LLC shell not be liable fora ny consequential 
damage or expense arising fr.om Hie, use or mlsuse of its producls on any applicatlon. Responsibinly is limited 
solely to replacement or repair of defective Wilden pumps and part s. 

AJI decisions 85 to the cause of fa ilure are the sol det rmination of Wildon Pump end Engineoring, LLC. 

Prior approval must be otn lned from Wilden for rol\Jrn or any imms for warranty consideration and must be 
accompan ed by the appropriate MSDS for tho p oducl(s) invo[ved. A Return Goo~s Tag, obtained from an 
aulhori:ted Wilden d1s1ribu10r, m!,'St be included with e item5 which must b shlpped freight prepaid. 

The forogoln11 warranty i1; !lxclusive c1nd [n neu of ~II al.her w rritn ·es expressed or implied (whethe, written or oral} 
inctuding 011 Implied warranttos of merchantability and fitness for ,my particular purpose. o cf'istributor or ottier 
person is author1zcd o assume any lioblffty or obligation for Wilden Pump and !:engineer! ng, LLC other than e.xpr~ly 
provided ilerein. 

PLEASE PRINT OR TYPE ANO FAX TO WILDEN 
PUMP INFORM,'ITION 

II m• 51 I • 

- - -

VOUR HIFORMATION 

lrxluslry 

StrHI Addteu 

c,, ... $t11to Pootal C:od• Counu y 

Fa" E, m• IJ 

um bar o l pu mps In l&ctl1ty? ___ _ ______ _ umbor of W ll d e n pumps? _ _________ _ 

Ty ~ o l pu m ps in facili ty (c::hec.: 1111 that a pply). 0 0 ·11phr11om O Camrifug I Gear 0 Submouibll! 0 Lobo 

0 hvr -------------------------- ---------

M dfn balf1.0 p ump,&d? 

How did 'l'OIU hHr ol Wild n Pump? 0 Tr•do Journ&I 0 Trade Show 01n1orn c1E-m11il 0 0 sulbiu or 

C o1lia, ------------- ----------------------

ONCE COMPLETE, FAX TO (909} 7'83-3440 
OTE; WAJrnAN Y VOIO If 'PAGE IS NOT FAXEO TO WILDEN 

WILOE PUMP & ENGi EE.RING, LLC 

Appendix 321 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

Advance Your Process 

Tbc r~ult ol i!dvanced thougtit 

S .AN!FLC. 
": -.. •..; . •·~--: ..... w:_- -.. -:.-;· ;:. :. -.-.-• .~ 

Refine Your Process 

Dl!lsigrutd for sanitary applications 

Minimiie prod11c! dcgr.idatio11 

h111iro11ed prod1:1c1ion yields 

Easv lo inspec1. clean & assemble 

Mi11imiled water requiremeflls 

The res11ll -0f progrcssiwc lf10ugltl 

Simplify Your Process 

Long standing design simplicity 

Portlible & subtm:rsible 
Variable connection options 

Fewest p;uls i111 i11dust.ry 

Sohi!ic111s since 1!!,55 

The result ol original !bought 

22061) VAN BUREN SlAEE1 • GRANO TERRAO:. CA !}2313-SG07 
(909) 4.22·1730 • F/1.X (009) 733 34-40 

.,,wr, v,11dilnpump CGffl 

UNITEC~ 

Enrich Your Process 

Simplicitv or dasign 

Unique Technology 

Reliable. le11k-lree & quio1 :'.-~ 

Validalcd & tertifie_d< 
Intrinsically s.1dc 

Tha rcs:ull of unique llrnuuht 

Maximize Your Process 

Elcclronic conlrol & monitori11g 

level con1rol & conlainmenr 

Cornphite syslcm sol ulions 

The resull of innovatill'e thouglu 

HNF-52451 
Rev 5 

it .. ~ . . --.: ... 'j' ... ·.• 
'•· . . .. ~- . .~ ...• 

C,;,,:yr,9,,1100!<. W~d•n P•mp & t"i'"4Ct1n9, UC 
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MODELB2 
n The il,/ode/ B2TM controller is engineered to provide con-
trol of the bt:r of cycles produced by n soll'noid-controllc'<.1 AODD 
pump in a --Baich". II nlso determine at wha.l pump speed those cycles 
wili be accompHshoo. ho, many ··Bo.tches" are to be incorporaled in a 
singl operation d the intt:nal of time bet, een lhe batches. A cycle 
i_-; defined as th pumping of pump "'wnter" chambers. The system 
requin: 1 lO volts C (220 also avail ble) t po, r it and delivers 12 
volts DC to !he p11mp solenoid_ You must use the appropriate pump 
r2 v It !JC solenoid when using a Mode.I 82. The syslem i pr -
gramm¢d using I.he -button key!Xld on the cover The ystem is opcml
ecl u ing the keypad on 1hc c ver of the unit and can be remotely 
J>1n1 · r topped using dry contacts.. via a:, itch terminal strip on i_he 
circuit board. Th-.: cndo ure is a NEMA 4X but c m.mon sens,e dictates 
.ivoiding hosing the unit e c,. The unit alwa s pow up in the 
-- un1inuou •• mode and s\ itches 10 bat hing when the B. tcb swi1ch 
is pr -ssed. The uni, t res pr ram..'i for three di!Terent b.itches as wel l 
11); thr.: continuous speed 

HN F-52451 
Rev 5 

PHOCRAM U - 11"s very implc~ r.- t. enter the Balch you wi h to pro!;ram (i .e. R11tch I, Batch 2 or 
B tch ") hil th,: . ct ulton to enter 1.:lup mod nd display the aumb.cr of st.ll)kes per bat-ch- Hit Sei " ti.LIi 
and c-t the pump p.:ed in ~c/ troke. Hit the ct button again displa. 1h number of batches in tilts pro
g.ram (zero makes the batch run an infinite number of timi: ). l Ht ·et again to display the hours. minutes 
and St.:conds between batch s using thi; et button bet,veen each segment Lastly bit the t one more time 
to get out ofth~ prognunmin mod . The system is n , ready to Run. Top gram the other biJtche just 
prt::; th batch button until the de. ired bat hi displayed and repeal che proc ss. To set the Constant speed 
just press th~, cc bunon when the unit is displ, ing that it is in the n~•· nt'· mode. Use the p and 
Donn buttons to set th speed a.nd then press the t bimon to l'SCape th prog,ramniin° mode. 1 ot much 
job ·cc1.1ri , here_ ifs that straightfi nvard. 

B - II o nm lhe system, ju:,t momenl.nrily pr ss the Run. button .. To top the pump. moment rily push 
the top button. To stop the unit but be ~•blc 10 pi k up where :ou le!\ o ·. press the Pau - b1.1non_ You can 
then ress either the P:11.1 c or Run buttons to start back up. 

0 T , 1 - First press the oosl button to get int the proper mode and IJ1en pr s 1hc Run, Pau e 
and top buttons in tile same way as the Bat-.11 mode. 

!{ym, lwl't.'. w1r qrte.Hion · or wmm1mr . pleasr.> pas. them nfI/O ftJ your Pofy1rcu·e . ,y.H;:m.i dlurib111or and we 
wrlf hi! happy w uddr.:_· ,· 1he111. 
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Q 1 TOR 
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-1 he O'spla I control c nges the conl I n the L D di pla . . You \~ill proh!lbly never touch it unless the tem
p(.'.ratu~ round the unit is unusu 11 high or low. lf rhen: is no infonn lion on lhe displ11 , some nc probnbl fiddled 
with the ontrol. Jus1 bring it full ounccr-clock ise llJld 1he11 ba k off umil you hD.ve lhe d ired contnis1. 

B- The olcooid ou1pu1 pro\ idc I 2 vol D for ll1e pum~ in1egral olenoid. ou ~ use the com:ct pump le
noid in urdcr for 1he pump to ope te properly. 

l'te , il ·h terminal conn IS the control swi1 he to 1he :Y5lcm. You c::in remotely Run . r end top the 
s,) 1em b. 1111ec.t111g remoh? dry conm ts to the appropristc rc-nninal . 

0- The 11 0 
onnc.:1i 11 arc nea1 

rd "here m re 1h 1 12 ·olt i.s present . 

• 

ll crsion) input i the onl} , •ay to power the unit Just m:ike ure tbe 
os no c nduc:cor i exposed This i the onl_ location on the crreui1 

A-Oispl. >' Contrast 
B-Sole Outplll (I . \'Olr.s DC) 

- wirch Tcrrmnal 
D-Po,\ r Tcrmtna.l 
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APPENDIXE 

Liners 
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[ J 

Proposed 80-mU Smooth HOPE Primary liner panel layout 
Settling Lagoon 1 

Nole: 
Th11 Pnmaiy IIl»r paMI layOUt il'IJ 
belnDadtlnflhui(I ~n 
dtl the S&r:Ct'ldatylnerpariol ,.~ 
Std. rolwtdrh & w,gJ/1 QI~ 
Smooth HDPE~ 
: Iner I$ 23° X 640'. No s/S()p 'lflBlding 
Will bit~·. U.'tlll/l bll'/fftltJc:itd, 
ffeld 'Wflld & deplor«J •~ ro 
ptWWl/lnofSckf~&.pond 
~.t.Sffm' OWfMP 1$ r. 
Pf#- rater I,;, IIOt• below. 

[ -] 

Proposed 60-m11 Smooth HDPc Primary liner pan~/ layout 
Settling Lagoon 2 

8 
OEOT Inc. .m N 11 0 !H 

_.,,.-.oortb t:StlmiQIMllllll 1),1..lt: C)fQ([l): 
21QOll7ffllA'l'L§ount 8 " 

, 
J. ,.. ·no» SCM.E; ~n 172><0.+< ~J) 17Hll4' P/U SG 
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J 

Proposed 60-mrl Smooth HDPE Secondary liMrpaneJ l&yout 
Settling Lagoon 1 

[ 

Proposed 50--mlf Smooth HOPE Secondary liner panel layout 
Settling Lagoon 2 

8 
OEOTEXTILE PRODUCTS, lnc. a N 11096 

WWW _ utlin QOttl DA'lt: am;m,-
UOQD fT11I AV.:. $0011I 18 1& 11 

~- ' ,ml ~ SCIU; 
(2.lll m,411+& 1lll) I o,"" SG 
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Note: 
std. roll width & length r.1/ 
20().mD HDPE Gsonet js 14.S' 
X 300'. Deployment Wifl be 
similar in configutation with thr1 
Geomsmbrane liner. Overlap 
between edjacent geonets Is 
4" and 12" at end butt seam. ---- -r-----134.0------- ---1 

f 

-------'--
Pro~d 60-mll Smooth HDPE Primsry liner penBJ tsyout 

Settling Lagoon 1 

0 

i I 

., 

Proposed 80-mll Smooth HOPE rimary 1/ne-r panel layout 
Settling Lagoon 2 

-:.
I 

ORTHWEST LININGS & -~----~-
8 -,., ~~ 

JI 'lT1ll A\IL$0UTII 
XJ;l'.7', W/1.K~}l 

rnll 111,,0l ' 1,lfl) PAX 
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MU: n _ .p~and 
~ of .p,11141 IMUilllGofl wal 
be·~ !n1'1• llaldt.)l·tM ~.-..~QI". 

~NO. Otl'lol 

8 

8 
~ 

1.30 

Proposed 6Q-mll SmooJh HOPE S9COfldaty liner pa ts.yout 
Aeration Lagoon 1 

4'11,2'1(2'~~ 

Proposed 60-mH Smooth HDPE Secondary liner panel layout 
Aeration Lagoon 2 

Jl!~ 
~-#1 --A.wl ~ s.-

OEOTBXTILE PRODUCTS, Inc. .m 0. H , , a g 6 
.noobwuilinLnp.~m 11,\lE! a 2S 1 OCMlk 

u Tm!A &-SOUJli 
x:pq, A, 911QJ2 Ill: 

SQ ~ · ~gNj -ClS}) tl'l.c244 tllll im"-<IW tAX 
-
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Note: 
Std. roll width & length 
of 200-mil HOPE 
Geonet is 14.5' x 300'. 
Deployment will be 
similar In conflgura.tion 
with the Geomembrane 
liner. Overlap between 
adjacent geonets Is 4• 
and 12" at end butt 
seam. 

·-· -H ·--. 

: I I 

Proposod 200-mil HDPE GMN16t panel layout 
Aeration Lagoon 1 

-+ 

ProfX>$9d 2QO-mil HOPE Geone paneJ layout 
Aeration Lagoon 2 

ORTHWES LININGS& .QI 

8 
GEOTEXTILE PRODUCTS, Inc. 

WW'lt' ~ 
II 2$ II 

JI rrm,-.vl.soum 
ltl:HT. WA.i;t11'2 B'r. 

(iS}} (IDJ m.<Ctst AX SG 
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e 
.,.. 

60-mil Smooth HOPE. Primary Liner pan&l.layout 
Evaporation Lagoon 1 

NORTHWE . ININGS & 
T XTIL P'RODU · S, ltlc. a 

www.nonh.w~li:ni mm 
11«11,m1,1 SOt:rm 

kENl'_..,,., "°11 
(111) l'tl- tUJI ~., , AA' 
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Note: 

8 

....... ... _ 

I 

I 
1 
I 
I 

bl 

I 

I 
/, 
i 

60-mi/ Smooth HDPE Secondary liner panel layout 
Evaporation Lagoon 1 

NORTHWEST TNINGS& 

-

G O XTlLE PRODUCTS, Inc. .m Ill). 1111 o u 
l-:o"',-=-.-+-- - ---..OEOm==-r--------1 a 11 II Kl. 
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NoJo: 
Sid. rel """111 ' llnali'I '11200-ml 
HOPE G- 111 f.f.~ 1 JOCY. 
~l"!"'Ollldti..,..,_1'1 
~ liin - ci,. a-.-.... ~ 
0---. .,_, fl90MI• ~ 4" 
and 12"• --~-

)' 

)' 
I • 

>: 
n~ 
l1~ •· 
-4 ~ 
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200-mll HDPE Geonat panel layout 
Evaporation Lagoon 1 

:: 

NORTHWEST LININGS & JOB IW£ H¥ik>lrl L-691 200 K<_ -At Ar.- ~v, ,x,,.OV. St,.,.,. ~ 

IGEOT XTl PRO u , !nc. - --;(181(l 
NI I OU 

lJ/VfW nonf.wUll ii4>t' Clunl acocm. -om. I Ill II Kl. rn,:.o mn A''~ :i<'JUnl 
W°Mrlt WA. )J ll't rnn m "l<• · ,1m 1,1-.ia HAIC SI. 51:JU'. 

' AS ~ 
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,,__ __ 

7..f -

I 

:J 
l 

al ... 
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E-MAIL: sales@plasti- fab.com 
WEB: http://www.plasti-fab.com 

OPERATION AND MAINTENANCE SUGGESTIONS 

The purpose of this manual is to provide information to the engineers, contractors, plant operators and 
associated personnel involved with installation, operation and maintenance of equipment supplied by 
Plasti-Fab, Inc. for this project. Although every care is taken in our factory to insure top quality, we 
cannot be responsible for damage caused by negligence during or after shipping. Herein are Plasti
Fab's recommendations for handling, storage, installation, and initial operation in standard situations. 
These suggestions should be used in conjunction with the approved installation drawings provided by 
Plasti-Fab, Inc. if proper care and accuracy are exercised in the field , the flume(s) will operate as 
designed at maximum efficiency. 

Your Plasti-Fab flume is manufactured of fiberglass reinforced polyester (FRP) which includes a white 
pigmented interior layer of pure resin that is highly resistant to weathering, water and sewerage, 
detergents and acidic fluids . Under most conditions there should be no maintenance required. In some 
instances you may wish to wash the surface of the flume if it has become heavily coated with oil or 
various sludge buildups. In this case we suggest the use of water and a strong industrial detergent. 

In operation, the flume acts as a restrictive venturi causing the water to dam up on the upstream end of 
the flume, thereby increasing flow velocity as it passes through the throat to the downstream channel. 
Measurement of the depth of the water in the upstream end of the flume provides a means by which the 
rate of flow may be determined from flow charts. Many flumes are equipped with instruments which 
sense water depth and record the rate of flow on a chart. Please see the instrument manufacturer's 
manual for calibration and operating instructions on this equipment. 

Proper operation and performance of the flume is based on: 

I) Proper selection of the type and size of flume 

2) Proper installation. 

3) Flow entering the flume at subcritical velocity. High velocity is generally caused by excessive 
slope, pumped flow, or a pressure head. 

4) Flow surface being smooth, non-turbulent, in straight filaments . 

5) Proper sizing of downstream conduit to take flow away from the flume. 

6) Proper location and calibration of the flow instrument. 

Since there are no moving parts or wearing surfaces in the flume, there are no further suggestions for 
maintenance of this device. 
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PALMER-BOWLUS FLUME GENERAL FLOW RANGES 

CFS x 448.8 = GPM 

GPM + 448.8 = CFS 

Palmer
Bowlus 

4" 

15" 

18" 

21 " 

24" 

Conversions: 

MGD x 694.4 = GPM MGD x 1.55 = CFS 

GPM + 694.4 = MGD CFS x 0.646 = MGD 

Flow Range Equations H = Head in Feet 
Q = CFS 

2 - 80 *(55) Q = 1.73 x (H + .00588) 1
·
9573 ** 

15 - 2,290 (1 ,385) Q = 3.574 x (H + .01682) 

25 - 3,190 (2 ,070) Q = 3.988 x (H + .01875) 

30 - 4 ,690 (3 ,160) Q = 4 .223 x {H + .039) 

45 - 6,550 (4 ,250) Q = 4.574 x (H + .0408) 

* When the downstream channel or pipe is larger than flume, you could experience a 
progressive over-discharge. The number in parentheses is the conservative cut-off point to 
maintain high accuracy. 

**Short power equation (a) is off by 3 to 5% at both ends of flow range . See polynomial (b) 
on Palmer-Bowlus Equations page for best overall curve fitting . 
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PLASTI-FAB SLIDE GATES 
MANUALFOR 

INSTALLATION - OPERATION - MAINTENANCE 
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FORWARD 

This manual covers the full range of gates manufactured by Plasti-Fab, Inc. Therefore, some 
info rmation may not apply to your particular style of gate. Please keep thi s in mind as you read this 
manual. 

HNF-52451 
Rev 5 

This manual provides info rmation for engineers, contractors and plant operators involved with 
installation, operation and maintenance of equipment supplied by Plasti-Fab, Inc. Every care is taken 
in our factory to insure equipment of top quali ty. However, we cannot be responsible fo r damage 
caused by negligence during or after shipping. Therefore, described herein are Plasti-Fab, Inc.'s 
recommended methods of handling, storage, insta llation, adjustment and initial operation fo r standard 
situations. This information should be used in conj unction with the approved insta llation drawings 
provided by Plasti-Fab, Inc. If proper care and accuracy are exercised in the fi eld during installation, 
the gates will operate as des igned at max imum effici ency. 

RECEIVING: 

CHECK AND COUNT all parts when you receive shipment. A ll individually shipped parts or 
assemblages are li sted on the packing list. Should a shortage ex ist, notify Plasti-Fab immediately. We 
cannot be responsible for any shortages reported more than 30 days after receipt of shipment. Spec ial 
care should be taken in accounting for and safely storing all bolts, nuts and small items which are often 
misplaced at j ob sites. 

Unless your contract with Plas ti -Fab, Inc. states otherwise, all equipment is shipped F.O.B. factory. If 
any equipment has been damaged in transit, the purchaser will be responsible fo r filing a fre ight c laim 
with the transportation company. For ass istance in filing any claim and/or replac ing equipment, please 
contact Plasti-Fab, Inc. directly. 

HANDLING A D STORAGE: 

All Plasti-Fab gates and appurtenances are precision machinery and should be handled accordingly. 
While a ll parts are of rugged des ign, it is still possible to damage surfaces , stems, etc. , through 
improper storage and handling. To avo id a ll problems of thi s nature, we recommend the fo llowing: 

I. Support fu ll length of stems at a ll times, being sure not to damage threads. 

2. Store equipment on an even, c lean, dry surface to prevent distortion. 

3. Cover a ll equipment to protect surfaces. 

4 . DO NOT stack equipment without protection. 

5. Handle lifts as you would any prec ision machinery. 

6. See Electric Motor Operator instructions for storage of electric motor operators. 
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SECTIO I - INSTALLATION 

GATE AND GUIDE INSTALLATION: 

Some gates can be removed from guides to make guide mounting easier. Do so when practically 
possib le. If they must be dismantled, see "Disassembly of Gates". See product bulletins for 
description of various types of guide frames offered by Plasti-Fab, Inc. 

NOTE: We recommend leaving self contained gates in the guides during installation. 

SURFACE MOUNTED GUIDES: 

Placement of anchor bolts is critical for an easy and proper guide installation. Be sure placement is 
identical to print. Check hole spacing on guide with anchor bolt placement before attempting to mount 
the guide on the wall. If bolts do not align with holes, it may require adjustment of bolts or redrill ing 
ho les. Consult factory before boring out an existing hole. DO NOT hammer the guide onto the bolts. 
This may damage the guide frame. Be sure to maintain integrity of dimensions. 

Once guide is mounted on the anchor bolts, adjust to a flat plane and grout or seal between the guide 
and the wall. Be sure all bolts have washers before tightening nuts. DO OT OVER TIGHTE . 
Over-tightening on fiberglass guides can result in compression fractures or other possible damage to 
the guide frames. 

Before operating, be sure all guides are clean and free of debris. 

EMBEDDED GUIDES: 

Embedded frames may be installed in one of two ways. If you have the guide on-site before pouring, 
you can mount them in the concrete forms and pour around them. Be sure they are level , well fastened 
and all inside grooved surfaces are protected from concrete or debris. 

NOTE: PROPER GUIDE DIMENSIONS MUST BE MAINTAINED AT ALL TIMES, AND 
CARE MUST BE TAKEN TO PROTECT GROOVED SLIDI G SURFACES FROM 
DEBRIS. 

The second method may be used if the guide is not on the job site at the time of the pour. At the 
location where the guide is to be mounted, build a block out into the forms that is larger than the guide 
frame. Allow at least l" of space around sides and back of the guide frame for grouting purposes. 
Secure the frame firmly and protect against debris. 
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STEM I ST ALLA TION, STEM GUIDE ADJUSTMENTS 
AND LIMIT NUT POSITIONING: 

HNF-52451 
Rev 5 

Most of Plasti-Fab gates are self-contained units . The gate is mounted in the guide with the Stainless 
steel stem attached and threaded through the lift on the head frame . Limit nuts are factory set on all 
self-contained gates. For those units not having a se lf-contained frame, read the following sections on 
Stem Installation, Stem Guide Adjustment and Limit Nut Positioning. 

STEM INSTALLATION: 

I. Take care not to bend stem or damage threads . This is especia lly true on electric operated li fts. 
Extra care should be taken with stems for these operators . 
NOTE: When a limit nut is used to stop the upward travel of a gate, the limit nut must be 
installed prior to the lift. See "Installation of Limit uts" , Pg. 4. 

2. After the gate, guide frame assembly and stem guides have been mounted, feed the stem down 
(or up, as required) through the head frame, stem guides and stem mounting bracket on the 
gate . Bolt stem to the mount. 

3. At this point, the lift or lift nut may be threaded onto the stem by one of two methods 
depending on the circumstances and type of lift being used. The first way is to bolt the stem 
to the gate mounting plate and then thread the li ft or lift nut down from the top of the stem to 
its proper mounting position. The second way is to position the lift over the stem and screw 
the stem into the lift until the stem is properly positioned to be bolted to the gate mounting 
plate. 

4. Thoroughly clean and grease stem threads with heavy duty grease, such as Mobilox grease 
#3EP or equal. (See Maintenance section for equivalent greases.) 

STEM GUIDE ADJUSTMENT: 

After the stem is installed and the lift is bolted into position, check stem guides for proper alignment 
with the stem. The stem should not ride with direct pressure against the wa ll s of the stem guide. If the 
stem is forcing against the stem guide, loosen the stem guide mounting bolts and position the guide so 
the stem is centered in the guide hole. 

If enough adjustment cannot be made at the stem guide, move to the next guide or to the lift on the 
head frame to obtain needed adjustment. Loosen bolts and center as previously outlined. If the stem 
continues to ride on the guide, consult the local representative or manufacturer. 

After stem guides are properly aligned, secure all bolts on guides, lifts and stem mount. Rotate the 
stem several times and make careful note of any stem wobble or rubbing. If either of these conditions 
exist, readjust as previously described. If further adjustment does not resolve the problem, consult the 
local representative or Plasti-Fab, Inc. 

Please consult your local representative or contact Plasti-Fab, Inc., PO Box I 00, Tualatin, Oregon, 97062. 
Ph: 503-692-5460 Fax: 503-692-1 145 e-mai l: sales@plasti-fab.com web: www.plasti-fab .com 
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NOTE: BEFORE OPERATING GATE, READ OPERATING INSTRUCTIONS IN 
SECTION II OF THE MANUAL. 

INSTALLATION OF LIMIT NUTS AND STEM COVERS: 

1. IMPORT ANT: In those cases where a limit nut is used to stop upward gate travel and a 
pedestal lift is also used, the limit nut must be installed on the stem prior to installing lift. 

HNF-52451 
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2. After lift is installed, with gate in closed position, screw top limit nut down on stem until it just 
starts to bottom out on top of the lift nut. Tighten set screws. 

3. Screw stem cover into threaded bracket on top of lift. A thread sealant should be used on 
threads. Cover should be approximately four inches longer than gate height. 

LIMIT NUT ADJUSTMENT 

Setting and maintaining correct limit nut placement is vital to the protection and operation of the gate, 
guide and lift assembly. Limit nuts that are factory set should need no adjustment. 

1. To regulate the upward opening ability of the gate, place the limit nut on the stem between the 
gate and lift. Open gate to desired height, screw the limit nut up the stem unit it is against the 
lift, and secure alien screws on limit nut against stem. 

2. To limit the downward closing ability of the gate, place the limit nut on the stem above the lift. 
Close the gate to the desired position, screw the limit nut down against the lift and secure alien 
screws on limit nut against the stem. 

3. For a non-rising stem, make same adjustments as mentioned above, except place the limit nut 
in reference to the gate rather than the lift. 
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INSTALLATION OF ELECTRIC MOTOR OPERATORS: 
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1. Install motor operated lifts in same manner as the manual lifts described in "Stem Installation". 

2. IMPORTANT: Alignment of lift and stem is of critical importance. Double check all 
components (stem, stem guides, brackets, pedestal , lift, etc .) to insure all are as perfectly 
aligned as possible. 

3. USING EMERGENCY HANDWHEEL, MANUALLY OPEN GATE A MINIMUM OF 
THREE INCHES PRIOR TO USING ANY ELECTRICAL CO TROLS. DOUBLE CHECK 
HAND WHEEL FOR PROPER ROT A TIO INDICATION. 

4. Connect electrical power and any remote wiring in accordance with wiring diagrams. During 
wiring installation, should it become necessary to leave unit, close and tighten limit switch 
compartment and any open conduit taps so no electrical components are left unprotected. 

5. With gate open a minimum of three inches, check electric operator for roper rotation and 
wiring. By having gate open, the direction of rotation can be checked without damaging the 
stem, stem cover or hoisting unit. 

6. Once the unit has been installed, the electric operator manufacturer's directions should be 
followed closely in setting the closing and opening limit switches. (See "Installation, 
Inspection and Adjustment".) The torque switches have been properly set at the factory and 
should not need adjustment. Follow the manufacturer's instructions if it appears that 
adjustment is necessary. 

7. Lifts are factory lubricated and do not need lubrication at the time of installation. 
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SECTION II - OPERA TING INSTRUCTIONS 

INITIAL OPERATION OF GATES: 

1. After gate, stem guides, stem, lift ing mechanism and other necessary hardware has 
been installed , check the following before operation. 

a. Check all assembly and mounting hardware for proper tightness. 

b. Apply tension to stem and check for proper alignment. 

c. Remove any shipping stops on gates. 

d. Check guide grooves for any foreign matter. Clean all dirt, paint, concrete splatter or 
other foreign material from seating surfaces, wedges, flushbottom seals, etc. 

2. If not done previously, or if gate stem has not been used for some time after installation, 
thoroughly clean stem threads and lubricate in accordance with stem installation instruction. 

HNF-52451 
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3. Raise gate to full open position. All lifts are factory lubricated, o there is no need for additional 
lubrication. 

a. For manually operated lifts, tum handwheel or handcrank in direction noted on handwheel 
or lift housing. 

b. Electric operators should be opened manually for the first three (3) inches and the last 
three (3) inches of gate travel until all limit and torque switches are set and checked. 
Electrical operation is accomplished by actuating push buttons on operator. 

In those cases where operator has both local and remote controls, operator should be 
operated only with local controls. Maximum caution must be exercised during this phase. 

c. For pneumatic operators, pressure must be applied to bottom side of cylinder piston to 
raise the gate. This should be done with manually actuated controls, rather than automatic 
controls. Pressure must be applied very slowly and carefully. 

For pneumatic operators, gate may "jump" out of closed posi tion then begin steady rising 
movement. There is no way to prevent this. 

Regard less of operator type, operation should be easy and unlabored. If not, check for 
binding or other causes by reviewing previously mentioned installation and start-up 
procedures. Do not apply excessive force to handwheel or handcranks on operators. In 
most cases, they are designed to operate at 40 lb . maximum pull. 

4. Seating surfaces of fiberglass slide gates require no lubrication. NOTE: DO NOT apply any 
petroleum product to neoprene seals as a lubricant. 

5. Close gate completely and check for proper closure. 

CAUTION: Be extremely careful when closing gate. The stem can buckle (bow) under a 
compressive load if excessive force is applied to the operator. 

a. Check to see that slide fits flat against seating surface. 

b. Check to be sure frame is not warped. 

Page 8 of 16 

Appendix 352 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

c. Check and reset any limit nuts or pos ition indicators as required. (See Limit Nut 
Adjustment). 

d. Cycle gates with operators to insure proper insta llation, a lignment and operation. 

I ITIAL TEST OPERATION OF ELECTRIC MOTOR OPERA TORS: 

HNF-52451 
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The following test procedure is to be performed in addition to "Initial Operating" requirements 
previously spec ified. The purpose of thi s test is to check fo r proper install ation and alignment of stem 
and operator. This test should be performed as soon after insta ll ation and as long before final 
inspection acceptance as possible. 

If the stem is mis-aligned, warped or the threads have been damaged, the stem will cut the threads out 
of the lift nut, eventually causing the gate to fa ll. If there is a problem, ev idence usually begins 
showing up after three to fi ve gate cycles. On large gates fa ilure can occur as soon as 12 to 15 cycles. 
For this reason, we recommend that each gate with an electri c operator be cycled 
electri cally about fiftee n (15) times. 

The following test procedure should be performed over a time period of a few hours to a few days . 
During start-up, remember to avo id runn ing the gate operator continuously. Most electric operators 
have a 15 or 30 minute duty cycle. Depending on motor, operating times should be limited to fi fteen 
( 15) to thirty (30) minutes per hour. 

TEST PROCEDURE: 

I. Check to make certa in stem has been thoroughly cleaned and has clean coating of grease, then 
cycle gate three (3) times. 

2. Check grease for any signs of bronze. These may be chips or small filings. A few pin head 
size pieces of bronze or some discoloration of stem is normal. 

3. Clean stem and re- lubricate with fres h, clean grease. 

4. If there were quite a few chips, recheck install ation and alignment, then cycle gate three (3) 
more times. If there are very few chips, no checks are required and gate can be cycled five (5) 
times. 

During these tests, be aware of any strange noises fro m operator or stem which could indicate 
trouble. Stop tests and locate trouble. 

5. After cycling gates, recheck fo r evidence of bronze stripping fro m nut. 

a. lf stem and grease is fa irly clean and free of bronze chips or shavings, clean stem, re
lubricate ad cycle five (5) more times. Recheck final time and if only minute amounts of 
bronze show, install ation is alright. 

b. If the appearance of the bronze is not too great, the stems should be cleaned and re
lubricated. Double check entire installation, espec ially a lignment. Repeat checking, 
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cleaning and cycling for a minimum of fifteen ( 15) cycles. If there still appears to be a 
problem, call the factory. 
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c. If the amount of bronze is excessive, test should be stopped and factory called. See "Field 
Service" for on-site inspection by a factory service representative to evaluate problem and 
determine whether any equipment needs to be replaced. Gate should not be operated 
further until it can be checked out. 

Things to look for if problems are encountered. 

I. Observe stem from below operator while gate is being cycled. 

a. If stem seems to move back and forth or side-to-side, stem may be warped or bent. 

b. Check to see if stem is rubbing or binding on stem guides or other structure. May indicate 
alignment problems. 

2. Check stem threads. 

a. If thread crests appear to be mushroomed or slightly rolled over on one side of stem while 
opposite side (180§ away) looks alright, check for alignment problem. 

b. Stem threads appear rough, chipped or galled. Possibility of damaged threads. 

OPERATION WITH PORTABLE ELECTRIC OPERATOR: 

1. With handcrank, open the gate slightly. 

2. Loosen set screw on handcrank and remove handcrank from lift. 

3. Position portable operator support so socket of operator lines up with input shaft. Adjust height 
as necessary. 

4. Slip socket on input shaft until fully engaged (minimum I inch) and tighten set screw on 
socket. 

5. Plug operator into 115V, 60HZ power source. Be sure outlet is grounded type. 

6. Set forward/reverse switch as required for proper gate operation. Direction to open gate is 
shown on lift above input shaft. 

7. Depress trigger switch on portable operator handle to start unit. Operator will continue to run 
as long as switch is depressed. 

8. When limit nut is reached or if overload occurs, overload release clutch will automatically 
release so no further torque is applied to input shaft. 

9. To reset clutch, either reverse rotation or disengage and remove portable operator from lift and 
electrically "jog" operator. Clutch will automatically reset after several revolutions. 
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SECTION III - MAJNTE ANCE 

MAJNTENANCE OF FJBERGLASS GATES AND GUIDES: 
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Other than periodic cleaning to maintain smooth operation of the gates and general sanitati on 
throughout the plant, maintenance of the fiberglass portions of the gates is not required. [f desired, the 
fiberglass material may be cleaned with detergent or water. 

Periodic inspection of gu ides and gates is recommended to insure trouble- free operation. Check for 
debris that may have caught or co llected on the gate and clean accordingly. 

MAJNTENANCE OF OPERA TING STEMS: 

1. Operating stems MUST be cleaned and greased periodically. Some envi ronmental condi tions 
are harsher than others. The use of stem covers will protect stems, but they still need to be 
cleaned and greased wi th Mobilux grease #2EP or equal at least once every six months (see 
Lubrication Chart fo r equi valent brand names). Lubricate more often if the grease becomes 
dirty. 

2. WARNING!! Gates with non-rising stems genera ll y require a spec ial main tenance program. [f 
the leve l of the water or sewage rises above the top of the gate, the threads on the stem may 
become coated with grit. Under this condition , frequent cycling of the gate can wear the 
threads in the thrust nut and create a potentially dangerous situation. Therefore, the fo llowing 
ma intenance procedure should be fo llowed: 

3. The stem should be inspected at least monthly. 

a. The stem should be kept clean and greased. Regular hose downs are recommended. 

b. [f the gate is cyc led on the average of once a week, the thrust nut should be removed every 
year and inspected for wear. (More frequently after the first signs of wear or if operating 
conditions are more severe). 

MAINTENANCE OF GATE OPERA TORS: 

I . The manual crank operators contain ball or ro ller bearings and should be lubricated at least 
three (3) times a year. All grease fi tt ings on manual floor stands should be lubricated with a 
small amount of heavy duty grease such as Zenaplex IT , manufactured by Pennwalt Keystone 
Company, or equal (see Lubrication Chart for equiva lent lubricants). 

2. CAUTION: DO OT OVERFILL when lubricating pin ion shafts on manual 3EP series lifts. 

3. For electric motor operators or cylinder li fts , see separate manufacturer's O & M manuals. 
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MAINTENANCE OF PORTABLE ELECTRIC OPERATOR: 

HNF-52451 
Rev 5 

I. When not if use, portable operator should be stored in a dry protected area, out of the weather, 
with the cord neatly coiled or looped and off the floor. 

2. Should operator be used in inclement weather, the operator and cord should be thoroughly 
cleaned and dried prior to storage. 

3. See Manufacturer's Operating and Maintenance Instructions for lubrication. 

4. In time, as clutch is run and parts become worn, the torque release setting may decrease making 
it necessary to reset the clutch. See Manufacturer's Operating and Maintenance Instructions 
for adjustment instructions. 

MAINTENANCE OF SEALS: 
If desired, neoprene J-seals may be lubricated using a silicone "grease" such as G. E. Silicone 
Compound G66 l or equal. 

CAUTION: DO NOT APPLY ANY PETROLEUM PRODUCT TO THESE SEALS AS A 
LUBRICANT. 

Neoprene seals rarely need replacement. However, if the seals become improperly positioned or 
damaged, they may be serviced by one of the following procedures. 

GA TES SERVICED IN GUIDES: 

Gates that are readily accessible can be worked on while still mounted in their guide by: 

1. For repair or replacement of J-seals remove all bolts holding clamping bars with a properly 
sized wrench. Remove clamping bars/ J-seals and carefully label each part to record proper 
location and positioning. 

NOTE: Do not throw old J-seal away. Use the old J-seal as a pattern for marking hole 
locations and lengths on replacement parts. Be sure to label new parts in the same manner as 
the ones being replaced. If necessary, new seals directly from our factory . 

4. Make sure gate or guide surfaces are clean and clear of obstructions. Mount new ]-seal in 
reverse order of dismounting instructions listed above. Remember, clamping bar always goes 
against J-seal. 

5. Before final tightening be sure is properly set and seated against the gate. For seals mounted on 
the guide be sure to push the gate over in the groove as much as possible and than seat the seal 
firmly against the gate surface. 
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GATES SERVICED OUT OF GUIDES: 

Gates not accessible for maintenance may be removed from the guide and then serviced by the 
fo llowing steps: NOTE: Not a ll gate and guide assemblies are equipped with each of these parts. 
Follow the appropriate instructions for the g iven equipment and situation. 
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I . Us ing properly sized wrenches, remove stem cover, limit nut, handwheel, electri c operator and 
li ft nut assembly. 

2. Some operators require the stem to be backed out of the threaded li ft nut. This will require 
unbolting the stem from the gate and poss ibly unbolting the stem guides as we ll as pedestal 
anchorage. Once the stem has been backed out of the lift nut, remove the lift and the stem. 

3. Standard handwheel lifts may be removed by unbolting from the head frame and unscrewing 
the lift nut o ff the top of the stem. Now the stem may be removed by detaching from the gate. 

4 . Once the lift assembly and stem have been removed, unbolt head frame r top plate. Also 
remove any remaining stem guides 

5. Using a suitable strong device ( e.g. chain , cable, etc.) fo r the size and location of the gate, bolt 
to the stem mounting hardware on the gate and pull gate from guide. Be sure lifting device is 
properly situated and strong enough to handle the gate. Also, handle the gate with care so as 
not to damage the surface. 

6. For repair or replacement of J-sea l see Steps 3 and 4 of "Gates Serviced in Guides". 
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SECTION IV - SERVICE NOTES 

CALL PLASTI-FAB FIRST!!! 
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If a problem develops either in the installation, operation or performance of the equipment, the 
installation manual and drawings should be checked to determine if the equipment has been 
properly installed. If proper performance and operation cannot be obtained contact Plasti-Fab 
immediately. ALWAYS REFERENCE THE JOB NUMBER so that we may locate the project 
records and better assist you. 

Company may be contacted at: 

Plasti-Fab, Inc. 
P. 0. Box 100 
Tualatin, OR 97062 
(503) 692-5460 Ph: 
(503) 692-1145 Fax 
e-mail: sales@plasti-fab.com 
web: www.plasti-fab.com 

FIELD SERVICE: 

Our area representative is: 

If necessary arrangements can be made to send a technician to the job site. This man will make a 
thorough examination of the problem and if the equipment is defective in workmanship or material, the 
necessary repairs or adjustment will be made by the factory at no cost to the purchaser. If, however, 
the problem is due to faulty installation or adjustment, the cost of field service will be charged to the 
purchaser. 

UNAUTHORIZED REPAIRS OR BACK-CHARGES: 

Plasti-Fab, Inc. will not accept any unauthorized alterations, repairs or back-charges to its equipment 
without prior written notice and agreement. 

The company will not be liable for contingent costs or costs of delay due to faulty equipment or the 
repairs thereof. 

SPARE PARTS: 

Unless required by project specifications and shown on appendix attached, no spare parts have been 
supplied for this equipment. Should it become necessary to replace a part, refer to enclosed installation 
and detail drawings for appropriate part. If electric motor operated lifts or cylinder operators have 
been supplied, see separate Manufacturer's O & M Manual for details. See section on "Field Service" 
for telephone number to call when ordering parts. 
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SPECIAL TOOLS: 

HNF-52451 
Rev 5 

The insta ll ation and adj ustment of Plasti-Fab gates and equipment requ ires no special too ls and can be 
accomplished using a minimum of the fo llowing standard tools: 

IO" or 12" crescent wrench (2 required) 
Open and box end wrenches are preferred 
Allen wrenches 

While these are the minimum too ls required, insta ll ati on time can be greatly decreased with such 
standard tools as socket wrenches and box wrenches. 

If electric motor operated li fts or cylinder operators are suppl ied, see separate Manufac turer's 
0 & M manual for special tools 

LUBRICATION CROSS REFERENCE CHART 

STEMS 

LUBRICANT 

Molykote Type G 
Valvoline Wal-Lith #2EP 
No. 52 grease 
Dura Lith #2 
Lubriplate #630-2 
Gul f Crown EP2 
Mobilox Grease #2E P 
Mobil Grease #4 
Alvania #2EP 
MultiFak #2EP 
Tyco! Azepro # 11 

LUBRICANT 
Lubrip late Type 630-AA 
Mobilp lex #45 
Mobil Grease Specia l 
Zeneplex II 

LIFTS 

MANUFACTURER 

Alpha Molykote Co. 
Ashland Oil & Refining Co. 
Atlantic Richfield (ARCO) 
Chevron Oil Co. 
Fiske Brothers Refining Co. 
Gulf Oil Co. 
Mobil Oi l Co. 
Mobile Oil Co. 
Shell Oil Co. 
Texaco Oil Co. 
Tiedwater Oil Co. 

(Also Aux. Gearboxes and Uni versa l Couplings) 
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MANUFACTURER 
Fiske Brothers Refin ing Co. 
Mobil Oil Co. 
Mobil Oi l Co. 
Pennwalt Keystone Co. 
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LIMITED WARRANTY 
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Every effort is made to assure that our customers receive the highest quality merchandise, free of any 
defects in materials and workmanship, designed for use in accordance with the project specifications 
and the standards and/or instructions recommended by this catalog or other written quotation of this 
firm. However, no warranty, expressed or implied, is made other than as 
follows: 

Products manufactured by Plasti-Fab, Inc. are warranted against defects in material and workmanship 
for one full year from date of purchase. Such warranty can only be enforced by the original 
consumer/purchaser. during the warranty period, any defects in material or workmanship will be 
repaired or replaced at Plasti-Fab, Inc.'s option at no cost to the purchaser. Warranty specifical ly 
excludes damage due to improper handling, storage, misuse or neglect. 

Measure of damage is the price of defective material only. No charges for labor or expense required to 
remove or replace defective material , or for any consequential damages, will be allowed. 

Any implied warranty or merchantability or fitness is limited to the one year duration of this written 
warranty. To the extent allowed by law, neither Plasti-Fab, Inc. nor its selling dealer or agent shall 
have any responsibility for loss of use of the product, loss of time, commercial loss or consequential 
damages. 

This warranty gives you specific legal rights, and you may also have other rights which vary from state 
to state. 

In the event a warranted product is believed defective, please notify Plasti-Fab, Inc. Refer to Plasti-Fab 
job number, print number, location, address and telephone numbers listed in catalog when requesting 
assistance. Provide date purchased and copy of invoice or shipping documents if possible. 

It is the policy of this company to encourage the settlement of disputes in an informal manner, and if 
such disputes arise over a warranty claim, an informal dispute settlement mechanism can be agreed 
upon at that time. 
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APPENDIX G 

Grinders 
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Attachment G-1 

Franklin-Miller TM 8512 
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Additional information vendor information can be found in Hanford Site 

Integrated Document Management System (IDMS) 
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The electric motor is the item of equipment 
most widely used by man in his pursuit of 
progress, as virtually all machines and many 
renowned inventions depend upon it. 
By virtue of the prominent role the electric motor 
plays in the comfort and welfare of mankind, it 
must be regarded and treated as a prime power 
unit embodying features that merit special 
attention, including its installation and 
maintenance. 
This means that the electric motor should receive 
proper attention. 
Its installation and routine maintenance require 
specific care to ensure perfect operation and 
longer life of the unit. 
THE WEG ELECTRIC MOTOR INSTALLATION AND 
MAINTENANCE MANUAL provides the necessary 
information to properly install, maintain and 
preserve the most important component of all 
equipment: 

THE ELECTRIC MOTOR! 

WEG 
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1. Introduction 
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lii E! g INSTALLATION AND MAINTENANCE MANUAL - -----
FOR NEMA LOW VOLTAGE ELECTRIC MOTORS 

This manual covers all the three-phase and 
single-phase asynchronous squirrel-cage 
induction motors, from 140T to 580T frame sizes. 

The motors mentioned in this manual are subject 
to continuous improvement, therefore, information 
is subject to change without notice. 
For further details, please consult WEG. 
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2. Basic Instructions 

2.1 Safety Instructions 
All personnel involved with electrical installations, either 
handling, lifting, operation and maintenance, should be well
informed and up-to-dated concerning the safety standard and 
principles that govern the work and carefully follow them. 
Before work commences, it is the responsibility of the person 
in charge to ascertain that these have been duly complied with 
and to alert his personnel of the inherent hazards of the job in 
hand. 
It is recommended that these tasks be undertaken only by 
qualified personnel and they should be instructed to: 

avoid contact with energized circuits or rotating parts, 
avoid by-passing or rendering inoperative any safeguards or 
protective devices, 
avoid extended exposure in close proximity to machinery 
with high noise levels, 
use proper care and procedures in handling, lifting, 
installing, operating and maintaining the equipment, and 
follow consistently any instructions and product 
documentation supplied when they do such work. 

Before initiating maintenance procedures, be sure that all 
power sources are disconnected from the motor and 
accessories to avoid electric shock. 
Fire fighting equipment and notices concerning first aid should 
not be lacking at the job site; these should be visible and 
accessible at all times. 

2.2 Delivery 
Prior to shipment, motors are factory-tested and balanced. 
They are packed in boxes or bolted to a wooden base. 
Upon receipt, we recommend careful handling and a physical 
examination for damage which may have occurred during 
transportation. 
In the event of damage and in order to guaranty insurance 
coverage, both the nearest WEG sales office and the carrier 
should be notified without delay. 

2.3 Storage 
Motors should be raised by their eye bolts and never by their 
shafts. It is important that high rating three-phase motors be 
raised by their eyebolts. Raising and lowering must be steady 
and joltless, otherwise bearings may be hanmed. 
When motors are not immediately installed, they should be 
stored in their normal upright position in a dry even 
temperature place, free of dust, gases and corrosive 
atmosphere. 
Other objects should not be placed on or against them. 
Motors stored over long periods are subject to loss of 
insulation resistance and oxidations of bearings. 

Bearings and the lubricant deserve special attention during 
prolonged periods of storage. Depending on the length and 
conditions of storage it may be necessary to regrease or 

4 

change rusted bearings. The weight of the rotor in an inactive 
motor tends to expel grease from between the bearing 
surfaces thereby removing the protective film that impedes 
metal-to-metal contact. 
As a preventive measure against the formation of corrosion 
by contact, motors should not be stored near machines which 
cause vibrations, and every 3 month their shafts should be 
rotated manually. 

Insulation resistance fluctuates widely with temperature and 
humidity variations and the cleanliness of components. When a 
motor is not immediately put into service it should be protected 
against moist, high temperatures and impurities , thus avoiding 
damage to insulation resistance. 
If the motor has been in storage more than six month or has 
been subjected to adverse moisture conditions, it is best to 
check the insulation resistance of the stator winding with a 
megohmeter. 
If the resistance is lower than ten megohms the windings 
should be dried in one of the two following ways: 
1) Bake in oven at temperatures not exceeding 194 degree F 

until insulation resistance becomes constant. 
2) With rotor locked, apply low voltage and gradually increase 

current through windings until temperature measured with 
thermometer reaches 194 degree F. Do not exceed this 
temperature. 

If the motor is stored for an extensive period , the rotor must be 
periodically rotated. 
Should the ambient conditions be very humid, a periodical 
inspection is recommended during storage. It is difficult to 
prescribe rules for the true insulation resistance value of a 
machine as the resistance vary according to the type, size and 
rated voltage and the state of the insulation material used, 
method of construction and the machine's insulation 
antecedents. A lot of experience is necessary in order to decide 
when a machine is ready or not to be put into service. 
Periodical records are useful in making this decision. 

The following guidelines show the approximate values that can 
be expected of a clean and dry motor, at 40°C test voltage in 
applied during one minute. 

Insulation resistance Rm is obtained by the formula: 

I Rm= Vn + 1 I 
Where: Rm - minimum recommended insulation resistance 

in M w with winding at 40°C 
Vn - rated machine voltage in kV 

In case that the test is carried out at a temperature other than 
40°C, the value must be corrected to 40°C using a 
approximated curve of insulation resistance v.s temperature of 
the winding with the aid of Figure 2.1; it's possible verify that 
resistance practically doubles every 10°c that insulating 
temperature is lowered. 
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Example: 

Ambient temperature= 50°C 
Motor winding resistence at 50°C = 1.02 M w 
Correction to 40°C 

R 40"c = R sO"c xK sO"c 

R4D"c = 1.02x1 .3 

R4D"c = 1.326M w 

The minimum resistence Rm will be: 
Rm= Vn + 1 
Rm= 0.440 + 1 
Rm= 1.440M w 

On new motors, lower values are often attained due to solvents 
present in the insulating varnishes that later evaporate during 
normal operation. This does not necessarily mean that the 
motor is not operational , since insulating resistance will 
increase after a period of service. 
On motor which have been in service for a period of time much 
larger values are often attained. A comparison of the values 
recorded in previous tests on the same motor under similar 
load, temperature and humidity conditions, serves as a better 
indication of insulation condition than that of the value derived 
from a single test. Any substantial or sudden reduction is 
suspect and the cause determined and corrective action taken. 
Insulation resistance is usually measured with a MEGGER. 
In the event that insulation resistance be inferior to the values 
derived from the above formula, motors should be subjected to 
a drying process. 

2.3.1 Drying the Windings 
This operation should be carried out with maximum care, and 
by only qualified personnel. The rate of temperature rise should 
not exceed 5°C per hour and the temperature of the winding 
should not exceed 105°C. An overly high final temperature as 
well as a fast temperature increase rate can both generate 
vapour harmful to the insulation. 
Temperature should be accurately controlled during the drying 
process and the insulation resistance measured at regular 
intervals. 
During the early stages of the drying process, insulation 
resistance will decrease as a result of the temperature 
increase, but the resistance will increase again when the 
insulation becomes dryer. 
The drying process should be extended until sucessive 
measurements of insulation resistance indicate that a constant 
value above the minimum acceptable value has been attained. 
It is extremely important that the interior of the motor be well 
ventilated during the drying operation to ensure that the 
dampness is really removed. 
Heat for drying can be obtained from outside sources (an 
oven) , energization of the space heater (optional) , or 
introducing a current through the actual winding of the moto be 
dried. 
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R40"C = R, X Kt40 'C 

Figure2.1. 
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3. Installation 

Electric machines should be installed in order to allow an easy 
access for inspection and maintenance. Should the 
surrounding atmosphere be humid, corrosive or contain 
flammable substances or particles, it is essential to ensure an 
adequate degree of protection. 
The installation of motors in ambients where there are vapours, 
gases or dusts, flammable or combustible materials, subject to 
fire or explosion, should be undertaken according to 
appropriate and governing codes, such as NEC Art. 500 
(National Electrical Code) and UL-674 (Underwriters 
Laboratories, Inc.) Standards. 
Under no circumstances can motors be enclosed in boxes or 
covered with materials which may impede or reduce the free 
circulation of ventilating air. Machines fitted with external 
ventilation should be at least 50cm from the wall to permit the 
passage of air. 
The opening for the entry and exit of air flow should never be 
obstructed or reduced by conductors, pipes or other objects. 
The place of installation should allow for air renewal at a rate of 
700 cubic feet per minute for each 75 HP motor capacity. 

3.1 Mechanical Aspects 

3.1.1 Foundation 
The motor base must be levelled and as far as possible free of 
vibrations. A concrete foundation is recommended for motors 
over 100 HP. The choice of base will depend upon the nature of 
the soil at the place of erection or of the floor capacity in the 
case of buildings. 
When dimensioning the motor base, keep in mind that the 
motor may occasionally be run at a torque above that of the 
rated full load torque. 
Based upon Figure 3.1 , foundation stresses can be calculated 
by using the following formula: 

F1 = 0.2247 (0.009 x g x G - 213 Tmax) 
A 

F2 = 0.2247 (0.009 x g x G + 213 Tmax) 
A 

~ 
A I 

Figure 3. 1 -Base stresses 
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Where: 

F1 and F2 
g 
G 

- Lateral stress (Lb) 
- Force of gravity (32.18 fVs2) 

- Weight of motor (Lb) 
- Maximum torque (Lb . Ft) 

HNF-52451 
Rev 5 

Tmax 
A - Obtained from the dimensional drawing of the 

motor(in) 
Sunken bolts or metallic base plates should be used to secure 
the motor to the base. 

3.1 .2 Types of Bases 

aJ Slide Rails 
When motor drive is by pulleys the motor should be mounted 
on slide rails and the lower part of the belt should be pulling. 
The rail nearest the drive pulley is positioned in such a manner 
that the adjusting bolt be between the motor and the driven 
machine. The other rail should be positioned with the bolt in the 
opposite position, as shown in Figure 3.2. 
The motor is bolted to the rails and set on the base. The drive 
pulley is aligned such that its center is on a plane with the 
center of the driven pulley and the motor shaft and that of the 
machine be parallel. 

The belt should not be overly stretched, see Figure 3.11 . 
After the alignment, the rails are fixed. 

Figure 3. 2 -Positioning of slide rails for motor alignment 
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b) Foundation Studs 
Very often, particularly when drive is by flexible coupling the 
motor is anchored directly to the base with foundation studs. 
It is recommended that shim plates of approximately 0.8 
inches be used between the foundation studs and the feet of the 
motor for replacement purposes. These shim plates are useful 
when exchanging one motor for another of larger shaft height 
due to variations allowed by standard tolerances. 
Foundation studs should neither be painted nor rusted as both 
interfere with to the adherence of the concrete, and bring about 
loosening. 
After accurate alignment and levelling of the motor, the 
foundation studs are cemented and their screws tightened to 
secure the motor. 

Figure 3. 3 -Motor mounted on a concrete base with 
foundations studs 

cJ Metallic Base 
Motor-generator sets are assembled and tested at the factory 
prior to delivery. However, before putting into service at site, 
coupling alignment should be carefully checked as the metallic 
base could have suffered dislocation during transit due to 
internal stresses of the material. 
The metallic base is susceptible to distortion if secured to a 
foundation that is not truly flat. 
Machines should not be removed from their common metallic 
base for alignment; the metall ic base should be levelled on the 
actual foundation with the aid of a spirit level (or similar 
instrument) . 
When a metallic base is used to adjust the height of the motor 
shaft end with the machine shaft end, the latter should be 
levelled on the concrete base. 
After the base has been levelled, foundation, studs tightened, 
and the coupling checked , the metal base and the studs are 
cemented. 
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Figure 3. 4 - Three-phase motor mounted on a metallic base 

3.1.3 Alignment 
The electric motor should be accurately aligned with the driven 
machine, particularly in cases of direct coupling. An incorrect 
alignment can cause bearing failure vibrations and even shaft 
rupture. 
The best way to ensure correct alignment is to use dial gauges 
placed on each coupling half, one reading radially and the other 
exially - Figure 3.5. 

Figure 3.5 -Alignment with dial gauges 

Thus, simultaneous readings are possible and allow for 
checking for any parallel (Figure 3.6a) and concentricity 
deviations (Figure 3.6b) by rotating the shafts one turn. 
Gauge readings should not exceed 0.02 inches. If the installer 
is sufficiently skilled, he can obtain alignment with feeler 
gauges and a steel ruler, providing that the couplings are 
perfect and centered - Figure 3.6c. 
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Figure 3.6b- Deviation 
from concentricity 

3.1.4 Coupling 

a) Direct Coupling 

Figure 3. 6a -Deviation 
from parallel 

Direct coupling is always preferable due to its lower cost, 
space economy, no belt slippage and lower accident risk. 
In the case of speed ratio drives, it is also common to use a 
direct coupling with a reducer (gear box) . 

CAUTION: Carefully align the shaft ends using, whenever 
feasible, a flexible coupling. 

Figure 3. 7 -A type of direct coupling 

bJ Gear Coupling 
Poorly aligned gear couplings are the cause of jerking motions 
which bring about the vibration of the actual drive and 
vibrations within the motor. 
Therefore, due care must be given to perfect shaft alignment: 
exactly parallel in the case of straight gears, and at the correct 
angle for bevel or helical gears. 

8 

Perfect gear engagement can be checked by the insertion of a 
strip of paper on which the teeth marks will be traced after a 
single rotation . 

c) Belt and Pulley Coupling 
Belt coupling is most commonly used when a speed ratio is 
required. 
Assembly of Pulleys: To assemble pulleys on shaft ends with a 
keyway and threaded end holes the pulley should be inserted 
halfway up the keyway merely by manual pressure. 
On shafts without threaded end holes the heating of the pulley 
to about 80°C is recommended, or alternatively, the devices 
illustrated in Figure 3.8 may be employed. 

Figure 3. B - Pulley mounting device 

Figure 3. Ba -Pulley extractor 

Hammers should be avoided during the fitting of pulleys and 
bearings. The fitting of bearings with the aid of hammers 
leaves blemishes on the bearing races. These initially small 
flaws increase with usage and can develop to a stage that 
completely impairs the bearing. 
The correct positioning of a pulley is shown in Figure 3.9. 

~ -

-WRONG 

WRONG 

-RIG HT 

RIGHT 

Figure 3. 9 -Correct positioning of pulley on the shaft 
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RUNNING: To avoid needless radial stresses on the bearings it 
is imperative that shafts are parallel and the pulleys perfectly 
aligned. (Figure 3.10). 

0 
RIGH T 

0 

Figure 3. 10 -Correct pulley alignment 

Laterally misaligned pulleys, when running, transmit 
alternating knocks to the rotor and can damage the bearing 
housing. Belt slippage can be avoided by applying a resin 
(rosin for example) . 

Table 1 - Minimum pitch diameter of pulleys 

Ball bearings 

Frame Size X Inches 
Bearing 

0.79 1.57 2.36 3.15 3.94 
140 6205-Z 1.7 1.85 2 

W180 6206-Z 3.03 3.23 3.46 
180 6307-Z 1.69 1.81 1.93 

W210 6308-Z 2.86 3.00 3.16 
210 6308-Z 2.90 3.06 3.22 

W250 6309 C3 4.37 4.54 4.72 4.92 
250 6309 C3 4.41 4.59 4. 77 4.97 
280 6311 C3 5.08 5.19 5.47 
320 6312 C3 7.44 7.76 7.94 
360 6314 C3 8.73 9.00 9.28 

Ball Bearing 
Frame Poles 

Bearing 
Size X Inches 

1.97 3.15 4.33 

400 
II 6314C3 

IV-VI-VII 6314 C3 

7.3 7.62 7.94 

440 
II 6314C3 

IV-VI-VIII 6319 C3 

11 .75 12.16 12.61 

500 
II 6314 C3 23.54 24.34 25.12 

IV-VI-VIII 6319 C3 

5008 
II 6314 C3 44 .66 45.79 46.98 

IV-VI-VIII 6322 C3 

580 
II 6314 C3 57 

IV-VI-VIII 6322 C3 

58 59 

4.72 

5.65 
8.18 
9.57 

5.51 

8.24 

13.08 

25.87 

48.23 

60 
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Belt tension should be sufficient to avoid slippage during 
operation (Figure 3.11 ). 
Pulleys that are too small should be avoided; these cause shaft 
flexion because belt traction increases in proportion to a 
decrease in the pulley size. Table 1 determines minimum 
pulley diameters, and Tables 2 and 3 refer to the maximum 
stresses acceptable on motor bearings up to frame 580. 
Beyond frame size 600, an analysis should be requested from 
the WEG engineering. 

Figure 3. 11 -Belt tensions 

Roller Bearing 

Bearing 
1.97 3.15 

Size X Inches 

4.33 5.51 6.69 8.27 

NU 316 4.13 4.31 4.49 4.67 4.85 

NU 319 4.02 4.17 4.32 4.47 4.62 4.82 

NU 319 6.52 6.73 6.95 7.17 7.39 7.67 

NU 322 8.73 8.95 9.96 11.34 12.87 14.82 

NU 322 10.72 10.91 11 .11 11 .31 11 .50 11.76 

Important: 1) Peripheral speeds for solid grey cast iron pulleys FC 200 is V = 115 IVs 
2) Use steel pulleys when peripheral speed is higher than 115 IVs 
3) V-belt speed should not exceed 115 tVs. 
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Table 2 - Maximum acceptable radial load (Lbf) 

Nema 56 Motors Saw Arbor Motors 

Radial Force (Lbf) 80 LMS II 355 -

Frame Distance X 
Poles 

1 1,18 2 

80 MMS II - 359 -

80 SMS II 357 -

II 88 59 
56A 

88 IV - 59 

II 427 
90 LMS 

IV 555 

II 88 59 
568 

IV 86 59 

II 127 70 
560 

IV 141 70 

Table 3 -Maximum acceptable axial load (Lbf) 
- ----------------

1P55 Totally Enclosed Motors - 60Hz 
Position / Construction Form 

-

. • , [F•, [Fa, , ~ ~ 
F i ll n 

R ~ ' ~ ' " ll~f A B h1 MF 001 00 
M - ~ - ~ mrrrrn mmm 
E ,,, , , _ \ _ J !Fa, .Fa, 

11 IV VI VIII U IV VI VIII II IV VI VIII II IV VI VI II 
140 103 141 167 187 112 152 185 207 9'3 132 158 178 105 143 174 198 

W 180 108 145 180 202 154 209 255 286 94 130 165 183 141 194 240 269 
180 149 207 249 286 269 370 443 500 136 189 229 266 253 352 421 480 

W 21 0 196 264 326 368 329 447 544 610 176 238 297 339 310 421 518 582 
210 189 257 315 357 324 443 533 59'3 160 220 275 310 295 405 493 553 

W 250 282 372 443 485 471 620 734 811 240 317 394 414 430 564 685 743 
250 273 368 436 485 463 615 727 813 220 310 379 421 410 557 672 749 
280 355 480 551 624 621 826 959 1,082 275 388 427 502 540 736 838 961 
320 374 498 588 668 703 930 1,091 1,232 266 366 432 511 597 793 937 1,078 
360 890 1,181 1,144 1,323 890 1,181 1,375 1,552 745 985 1,144 1,323 745 985 1,144 1,323 
400 877 1,148 1,347 1,521 877 1,148 1,347 1,521 705 890 1,060 1,241 705 890 1,060 1,241 
440 842 1,303 1,563 1,821 842 1,303 1,563 1,821 568 884 1,109 1,488 568 884 1,109 1,488 
500 769 1,250 1,481 1,728 769 1,250 1,481 1,728 355 721 844 1,190 355 721 844 1,109 
5008 791 1624 1909 2137 791 1624 1909 2137 728 1548 1808 2029 728 1548 1808 2029 

580 679 1,406 1,649 1,865 679 1,406 1,649 1,865 033 474 549 597 033 474 549 597 

Open Motors - NEMA 56 Frames - 60Hz 
Position / Construction Form 

: ~ _Fa1 ~ Fa2 F~a1. : Fa®1 = r· ' •·•.· • ~·~ · 
A tE.r : I _ .. , /I 

: ~ ·'"' ~ ,;; ' '"'.1 ,,.;, ; 
II IV II IV II IV II IV 

56A I 68 00 83 112 63 85 79 108 

56 B 66 90 81 110 63 83 77 105 

56 D 63 88 105 145 59 81 101 138 
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The maximum radial load for each frame are determined, by 
graphs. 
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Frame 180T 

\ 
:,, .... : - ,, ' 

\ --\ 
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" I.A... ' ,<;.- - '-
l..n -
~ ~ --

0.0 0.5 1.0 1.5 20 2.5 30 3.5 4.C 0.0 0.5 1.0 15 20 2.5 30 3.5 4.C 
a • > (inches) 

1 - Maximum radial load on shaft. 
2 - Maximum radial load on bearings. 

Where: X - Half of pulley width (inches) 
Fr - Maximum radial load in relation to the diameter 

and pulley width. 

Example: 
Verify whether a 2HP motor, II Pole, 60Hz withstands a radial 
load of 11 0lb, considering a pulley width of 4 inches. 

Frame : 145T 
Fr : 110Lb 
X : 2 inches 

1 - Mark the distance X 
2 - Find out line N = 3600 for bearing 

Based on the above, this bearing withstands a radial load of 
130Lb. 

Frame W180T 
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3.2 Electrical Aspects 

3.2.1 Feed System 
Proper electric power supply is very important. The choice of 
motor feed conductors, whether branch or distribution circuits, 
should be based on the rated current of the motors as per 
NFPA-70 Standard article 430. 
Tables 4, 5 and 6 show minimum conductor gauges sized 
according to maximum current capacity and maximum voltage 
drop in relation to the distance from the distribution center to 
the motor, and to the type of installation (Overhead or in ducts). 

To determine the conductor gauge proceed as follows: 

a) Determine the current by multiplying the current indicated on 
the motor nameplate by 1.25 and then locate the resulting value 
on the corresponding table. 
If the conductor feeds more than one motor, the value to be 
sought on the table should be equal 1.25 times the rated current 
of the largest motor plus the rated current of the other motors. 
In the case of variable speed motors, the highest value among 
the rated currents should be considered . 
When motor operation is intermittent, the conductors should 
have a current carrying capacity equal or greater, to the product 
of the motor rated current limes the running cycle factor shown 
on Table 7. 

Table 7 -Running cycle factor 

~ e 5min 15min 30 at Conti-
g 60min nuous 

n 

Short (operating valves, 1.10 1.20 1.50 
activating contacts etc) 

Intermittent (passenger or 0.85 0.85 0.90 1.40 
freight elevators, tools, 
pumps, rolling bridges etc) 

Cyclic (rolling mills, 0.85 0.90 0.95 1.40 
mining machines etc) 

Variable 1.10 1.20 1.50 2.00 

b) Locate the rated voltage of the motor and the feed network 
distance in the upper part of the corresponding table. The point 
of intersection of the distance column and the line referring to 
current will indicate the minimum required gauge of the 
conductor. 

Example: 
Size the conductors for a 15 HP, three-phase, 230V, 42A, motor 
located 200 feet from the main supply with cables laid in 
condurts. 

a) Current to be located: 1.25 x 42A = 52.5A 
b) Closest value on table 6:55A 
c) Minimum gauge: 6 AWG 

3.2.2 Starting of Electric Motor 
Induction motors can be started by the following methods: 

Direct Starting 
Whenever possible a three-phase motor with a squirrel cage 
rotor should be started directly at full supply voltage by means 
of a contactor (Connection diagram a) . This method is called 
Direct-on-Line (Dal) starting. 
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Table 4 - Wire and cable gauges for single-phase motor installation (voltage drop < 5%) (in conduits) 

Supply Voltage Distance of motor from distribution centre (feet) 

115 34 51 69 85 102 137 171 205 240 273 
230 69 102 138 170 204 274 342 410 480 546 
460 138 204 276 340 408 548 684 820 960 1092 
575 170 250 338 420 501 670 840 1010 1181 1342 

Current (A) Cable gauge (conductor) 

5 14 14 14 14 14 14 14 12 12 12 
10 14 14 14 14 12 12 10 10 10 8 
15 12 12 12 12 12 10 8 8 6 6 
20 12 12 12 10 10 8 8 6 6 6 
30 10 10 10 8 8 6 6 6 4 4 
40 8 8 8 8 6 6 4 4 2 2 
55 6 6 6 6 6 4 4 2 2 1/0 
70 4 4 4 4 4 2 2 2 1/0 1/0 
95 2 2 2 2 2 2 1/0 1/0 1/0 2/0 

308 342 
616 684 
1232 1368 
1515 1680 

12 10 
8 8 
6 6 
4 4 
2 2 
2 2 

1/0 1/0 
2/0 2/0 
3/0 3/0 

428 
856 
1712 
2105 

10 
6 
4 
4 
2 

1/0 
1/0 
2/0 
4/0 

HNF-52451 
Rev 5 

liig 

514 
1028 
2056 
2530 

8 
6 
2 
2 

1/0 
2/0 
2/0 
2/0 

250M 

Table 5 - Wire and cable gauges for three-phase motor installation -aerial conductors with 25cm spacing (voltage drop < 5%) 

Supply Voltage Distance of motor from distribution centre (feet) 

115 51 69 85 102 137 171 205 240 273 308 342 428 514 685 
230 102 138 170 204 274 342 410 480 546 616 684 856 1028 1370 
460 204 276 340 408 547 684 820 960 1092 1232 1368 1712 2056 2740 
575 250 338 420 501 670 840 1010 1181 1342 1515 1680 2105 2530 3350 

Current (A) Cable gauge (conductor) 

15 14 14 14 12 12 10 10 10 8 8 8 6 6 4 
20 14 14 12 12 10 10 8 8 8 6 6 4 4 2 
30 14 12 10 8 8 8 6 6 4 4 4 2 2 1/0 
40 12 10 10 8 8 6 4 4 4 2 2 2 1/0 2/0 
55 10 10 8 8 6 4 4 2 2 2 1/0 2/0 3/0 --
70 8 8 6 6 4 2 2 2 1/0 1/0 2/0 3/0 -- --

100 6 6 4 4 2 2 1/0 2/0 3/0 4/0 4/0 -- -- --
130 4 4 4 2 1/0 1/0 2/0 4/0 -- -- -- -- -- --
175 2 2 2 1/0 2/0 3/0 -- -- -- -- -- -- -- --

225 1/0 1/0 1/0 2/0 3/0 -- -- -- -- -- -- -- -- --

275 2/0 2/0 2/0 4/0 -- -- -- -- -- -- -- -- -- --
320 3/0 3/0 3/0 4/0 -- -- -- -- -- -- -- -- -- --

Table 6 - Wire and cable gauges for three-phase motor installation (voltage drop < 5%) (in conduits) 

Supply Voltage Distance of motor from distribution centre (feet) 

115 85 102 120 137 171 205 240 273 308 342 428 514 
230 170 204 240 274 342 410 480 546 616 684 856 1028 
460 340 408 480 548 684 820 960 1092 1232 1368 1712 2056 
575 420 501 590 670 840 1010 1181 1342 1515 1680 2105 2530 

Current (A) Cable gauge (conductor) 

15 12 12 12 10 10 8 8 8 6 6 6 4 
20 12 10 10 10 8 8 6 6 6 6 4 4 
30 10 8 8 8 6 6 6 4 4 4 2 2 
40 8 8 6 6 6 4 4 4 2 2 2 1/0 
55 6 6 6 4 4 4 2 2 2 1/0 1/0 1/0 
70 4 4 4 4 2 2 2 1/0 1/0 1/0 2/0 2/0 
95 2 2 2 2 2 1/0 1/0 1/0 1/0 2/0 3/0 4/0 
125 1/0 1/0 1/0 1/0 1/0 1/0 2/0 2/0 3/0 3/0 4/0 250M 
145 2/0 2/0 2/0 2/0 2/0 2/0 2/0 3/0 3/0 4/0 250M 300M 
165 3/0 3/0 3/0 3/0 3/0 3/0 3/0 3/0 4/0 4/0 250M 350M 
195 4/0 4/0 4/0 4/0 4/0 4/0 4/0 4/0 250M 250M 300M 350M 
215 250M 250M 250M 250M 250M 250M 250M 250M 250M 300M 350M 400M 
240 300M 300M 300M 300M 300M 300M 300M 300M 300M 300M 400M 500M 
265 350M 350M 350M 350M 350M 350M 350M 350M 350M 350M 500M 500M 
280 400M 400M 400M 400M 400M 400M 400M 400M 400M 400M 400M --
320 500M 500M 500M 500M 500M 500M 500M 500M 500M 500M 500M --

Note: The above indicated values are orientative. For guaranteed values, contact the Local Power Company 
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There are DOL starter assemblies available combining a three
pole contactor, a bimetal relay (overload protection device) , 
and a fuse (short circuit protection on branch circuit). 
DOL starting is the simplest method, only feasible however, 
when the locked rotor current (LRC) does not influence the 
main electric supply lines. 
Initial locked rotor current (LRC) in induction motors reach 
values six to eight times the value of the full load current. 
During starting by the DOL method, starting current can reach 
these high levels. The main electrical supply should be rated 
sufficiently, such that during the starting cycle no supply 
disturbance to others on the power network is caused by the 
voltage drop in the main supply. 
This can be achieved under one of the following situations: 
a) The rated main supply current is high enough for the locked 

rotor current not to be proportionally high; 
b) Motor locked rotor current is low with no effect on the 

networks. 
c) The motor is started under no-load conditions with a short 

starting cycle and, consequently, a low locked rotor current 
with a transient voltage drop tolerable to other consumers. 

Starting with a compensating switch 
(auto-transformer starting) 
Should direct on line starting not be possible, either due to 
restrictions imposed by the power supply authority or due to 
the installation itself, reduced voltage indirect starting methods 
can be employed to lower the locked rotor current. The single 
line connection diagram (C) shows the basic components of a 
compensating switch featuring a transformer (usually an auto
transformer) with a series of taps corresponding to the different 
values of the reduced voltage. Only three terminals of the 
motor are connected to the switch, the other being 
interconnected as per diagram, for the indicated voltage. 

Star-Delta starting 
It is fundamental to star-delta starting that the three-phase 
motor has the necessary numbers of leads for both 
connections: 

6 leads for Y /D 
or 12 leads for YY/DD 

All the connections for the various voltages are made through 
terminals in the terminal box in accordance with the wiring 
diagram that accompanies the motor. This diagram may be 
shown on the nameplate or in the terminal box. 
The star-delta connection is usually used only in low-voltage 
motors due to normally available control and protection 
devices in this method of starting the locked rotor current is 
approximately 30% of the original LRC, as well as the locked 
rotor torque is reduced proporcionally. For this reason, is very 
important before the decision to use star-delta starting, to 
verify if the reduced locked rotor torque in "STAR" connection 
is enoughtto accelerate the load. 
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Three-Phase slip ring motors with 
rheostat starting 
On starting slip ring motors an external rheostat is connected 
to the rotor circuit by means of a set of brushes and sliding 
rings (connection diagram d) . The extra rotor resistance is held 
in the circuit during the starting cycle to reduce the starting 
current and increase torque. Furthermore, it is possible to 
regulate external resistance so as to have a starting torque 
equal to, or close to the maximum motor torque value. 

3.2.3 Motor Protection 
Motor circuits have, in principle, two types of protection: motor 
overload, locked rotor and protection of branch circuit from 
short circuits. Motors in continuous use should be protected 
from overloading by means of a device incorporated into the 
motor, or by an independent device, usually a fixed or 
adjustable thermal relay equal or less than to the value derived 
from multiplying the rated feed current at full load by: 

- 1.25 for motors with a service factor equal or superior to 1.15; 

or 

-1 .15 for motors with service factor equal to 1.0. 

Some motors are optionally fitted with overheating protective 
detectors (in the event of overload, locked rotor, low voltage, 
inadequate motor ventilation) such as a thermostat (thermal 
probe) , thermistor (PTC), RTD type resistance which dispense 
with independent devices. 

THERMOSTAT (THERMAL PROBE): bimetallic thermal 
detectors with normally closed silver contacts. These open at 
pre-determined temperatures. Thermostats are series 
connected directly to the contactor coil circuit by two 
conductors. 

THERMISTORS: Semi-conductor heat detectors positive 
temperature coeficient (PTC) that sharply change their 
resistance upon reaching a set temperature. Thermistors, 
depending upon the type, are series or parallel-connected to a 
control unit that cuts out the motor feed, or actuates an alarm 
system, in response to the thermistors reaction. 

Resistance temperature detectors 
(RTD) · PT 100 
The resistance type heat detector (RTD) is a resistance 
element usually manufactured of copper or platinum. 
The RTD operates on the principle that the electrical resistance 
of a metallic conductor varies linearly with the temperature. 
The detector terminals are connected to a control panel , 
usually fitted with a temperature gauge, a test resistance and a 
terminal changeover switch. 
Subject to the desired degree of safety and the client's 
specification, three (one per phase) or six (two per phase) 
protective devices can be fitted to a motor for the alarm 
systems, circuit breaker or combined alarm and circuit 
breaker, with two leads from the terminal box to the alarm or 
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circuit breaker system and four for the combined system 
(alarm and circuit breaker) . 
Table 9 compares the two methods of protection. 

3.3 Start-up 

3.3.1 Preliminary Inspection 
Before starting a motor for the first time, it will be necessary to: 

a) Remove all locking devices and blocks used in transit and 
check that the motor rotates freely; 

b) Check that the motor is firmly secured and that coupling 
elements are correctly mounted and aligned.; 

c) Ascertain that voltage and frequency correspond to those 
indicated on the nameplate. Motor performance will be 
satisfactory with mains supply voltage fluctuation within ten 
per cent of the value indicated on the nameplate or a 
frequency fluctuation within five per cent or, yet, with a 
combined voltage and frequency variance within ten per 
cent; 

d) Check that connections are in accordance with the 
connection diagram shown on the nameplate and be sure 
that all terminal screws and nuts are tight; 

e) Check the motor for proper grounding. Providing that there 
are no specifications calling for ground-insulated 
installation, the motor must be grounded in accordance with 
prevalent standard for grounding electrical machines. The 
screw identified by the symbol -b should be used for this 
purpose. 
This screw is generally to be found in the terminal box or on 
one foot of the frame; 

n Check that motor leads connecting with the mains, as well 
as the control wires and the overload protection device, are 
in accordance with Nema Standards; 

g) If the motor has been stored in a damp place, or has been 
stopped for some time, measure the insulating resistance 
as recommended under the item covering storage 
instructions; 

h) Start the motor uncoupled to ascertain that it is turning in 
the desired direction. To reverse the rotation of a three
phase motor, invert two terminal leads of the mains supply. 
High voltage motors bearing an arrow on the frame 
indicating rotation direction can only turn in the direction 
shown; 

I) Prior to slip ring motors entering into service the brush 
holder assembly screws require tightening. 
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The gap between brush holders and slip ring surfaces 
should be between 0.8 inches and 1.6 inches. 
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Table 9 - Comparision between motor protection system 

Current-based 
protection 

Causes of 
overheating 

Fuse only 

T r 
1. Overload with 1.2 0 limes rated current 

2. Duty cycles 
S1 to SB 0 
IEC 34, EB 120 

3. Brakings, reversals 0 and frequent starts 

4. Operating with more 0 than 15 starts p/hour 

5. Locked rotor () 

6. Fault on one phase 0 
7. Execessive voltage 0 fluctuation 

8. Frequency 
fluctuation on main 0 
supply 

9. Excessive ambient 0 temperature 

10. External heating 
0 caused by bearings, 

belts, pulleys etc. 

11 . Obstructed 0 ventilation 

Caption: Q unprotected 

() partially protected 

• totally protected 

Fuse and 
thermal 
protector 

T 
f 
• 
() 

() 

() 

() 

() 

• 
• 
• 
0 

0 

Protection 
with 

probe 
thermistor 
in motor 

T 
D J 

• 
• 
• 
• 
• • 
• 
• 
• 
• 
• 
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a) Direct starting 

POWER NETWORK 

R---+----s ----1,-..._ __ _ T __ --1,-_.,_ ___ _ 

UV W 

m1 

c) Auto-transformer starting 

POWER NETWORK 
R-...-----
s --+------
T ---1,--'------

e1 

C1 

c2 
c3 

m2 

u 

m1 

V 
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CONNECTION DIAGRAMS 

w 

b) Star-Delta starting 

POWER NETWORK 

R---+------------S ---+...,_ __________ _ T---1-_...,_,._ _________ _ 

c3 c2 

d) Multi-stage automatic starting of 
slip ring motors 

POWER NETWORK 

R-------
~====l:z-:;======= 

c2 

m1 

U V W 

r3 C13 

r2 c12 

r1 c11 
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Brush pressure on the slip ring should be in accordance 
with Table 10. 
For radial type, brushes, incidence to the contact surface 
should be perpendicular; 

j) Bronze slip rings are often supplied with a protective 
coating of varnish. Prior to entering into service this coating 
should be removed. It is advisable to make sure that all 
surfaces are smooth and clean. 

Table 10 -Brush characteristics 

Brush type Brush characteristics Pressure Lb/Inc' 

High conductivity, 
EGO applicable to low voltage 2.6 

and high current 
machines 

CM 1S Copper and 2.0 
graphite alloy 

CM 3H Bronze graphite 3.0 
alloy 

3.3.2 The First Start-up 

Three-Phase Motor with Cage Rotor 

After careful examination of the motor, follow the normal 
sequence of starting operations listed in the control 
instructions for the initial start-up. 

Three-Phase Slip Ring Motor 

Before running the motor verify that the starter rheostat is in the 
"start" position, and that the brushes are correctly set against 
the slip rings . 
If the rheostat tap positions are numbered, the lowest usually 
corresponds to the "start" position, and the highest to the 
normal running position . 
Next, close the stator circuit switch. The ammeter needle 
should deflect sharply and then returning to a fixed lower value 
after motor start. 
When the needle is almost stationary, the rheostat should be 
quickly moved to the next tapping position. 
Coincident with speed increases, the rheostat should be moved 
to each successive position until normal running position is 
reached, stopping at each tapping stage until the current 
indication shows no visible current drop. 
On motors with brushes in permanent contact, the starter 
rheostat remains in the "run " position while the motor is 
running. 
Special speed control rheostats designed for permanent 
connection to resistance contacts within a given range of 
settings are an exception to the above. 

20 

3.3.3 Operation 
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Drive the motor coupled to the load for a period of at least one 
hour while watching for abnormal noises or signs of 
overheating. 
Compare the line current with the value shown on the 
nameplate. 
Under continuous running conditions without load fluctuations 
this should not exceed the rated current times the service 
factor, also shown on the nameplate. 
All measuring and control instruments and apparatus should be 
continuously checked for anomalies, and any irregularities 
corrected. 

3.3.4 Stopping 

Warning: 

To touch any moving part of a running motor, even though 
disconnected, is a danger to life and limb. 

a) Three-phase motor with cage rotor: 
Open the stator circuit switch. With the motor at a complete 
stop, reset the auto-transformer, if any, to the "start" 
position; 

b) Three-phase slip ring motor: 
Open the stator circuit switch. When the motor is at a 
complete stop reset the rheostat to the "start" position. 
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Table 11 - Bearing specifications by type of motor 

NEMA Bearings 
Mounting 

Frames Front (DE.) Rear ro.D.E.\ 
Open drip proof motors 

B48 and C48 6203 Z 6202 Z 
56 and A56 

CJ) 

6203 Z 6202 Z :::e 
er: 

B56 and C56 0 6203 Z 6202 Z u.. 

D56 and _J 6204 Z 6202 Z / _J 

F56H/G56H 
<t: 

6203 Z 
Totally enclosed fan cooled motors 

143 T 6205 zz 6204 zz 
145 T 6205 zz 6204 zz 
182 T 6307 zz n2n5 zz 
184 T gQn7 77 g?ng 77 

W 1A? T g?ng 77 g?n<; 77 

W 184 T f;?nl, 77 F;?n, 77 

213 T fi308 zz 6207 zz 
215 T gQnA zz f;207 zz 

W 2n T F;QnA ZZ g2n7 ll 
W 215 T 6308 zz 6207 zz 

254 T f;309-C3 f;209 Z-C3 
256 T 6309-C3 6209 Z-C3 

W 254 T 6309-C3 6209 Z-C3 
W ?<;F; T gQna_r.1 f;2nQ 7-r.1 

284 T and TS 6311-C3 6211 Z-C3 
286 T and TS fi311-C3 6211 Z-C3 
124 T onrl TC: r;112-r.1 fi?12 7-r.1 
326 T and TS 6312-C3 6212 Z-C3 
364 T and TS 6314-C3 6314-C3 
365 T and TS CJ) fi314-r.3 6314-C3 

404 T 
:::e 

NII Q1f;-r.1 f;Q14_r,Q er: 

404 re; 0 
fi114-r.1 fi114-r.1 u.. 

_J 

405 T _J NU 316-C3 6314-C3 <t: 

405 TS 6314-C3 6414-C3 
444 T Ni l 11q-r.1 f\11 fi-r.1 

444 TS 6314-C3 6314-C3 
445 T NU 319-C3 6316-C3 

445 TS 6314-C3 6314-C3 
447T NU 319-C3 6316-C3 

447 TS 6314-C3 6314-C3 
449 T NU 322-C3 6319-C3 

449 TS 6314-C3 6314-C3 
504 T NU 319-C3 6316-C3 
504 TS 6314-C3 6314-C3 
505 T NU 319-C3 6316-C3 
505 TS 6314-C3 6314-C3 
5008 T NU 322-C3 6319-C3 
5008TS 6314-C3 6314-C3 
586 T NU 322-C3 6319-C3 

586 TS 6314-C3 6314-C3 
587T NU 322-C3 6319-C3 

587 TS 6314-C3 6314-C3 

Saw Arbor Bearings 
motor Mounting 
frame Front (D.E .) Rear (0.D.E.) 

80 S MS 6307 zz 6207 zz 
80 M MS 

B3 
6307 zz 6207 zz 

80 L MS 6307 ZZ 6207 zz 
90 L MS 6308 zz 6208 zz 
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ODP Motors Bearings 
Nema-T Mounting 
frames Front (D E.) Rear (ODE) 

E143/5T 6205 zz 6204 zz 
F143/5T 6205 zz 6204 zz 
182 T 6206 zz 6205 zz 
184 T 6202 zz 6205 zz 

213I5T 6208 zz 6206 zz 
254 T 6309 Z-C3 6209 Z-C3 
256 T 6309 Z-C3 6209 Z-C3 
284 T 6311 Z-C3 6211 Z-C3 

284 TS 6311 Z-C3 6211 Z-C3 
286 T ::::; 6311 Z-C3 6211 Z-C3 z 
286 TS 

0 
6311 Z-C3 6211 Z-C3 <.!) 

324 T z 6312 Z-C3 6212 Z-C3 >'= 
324 TS z 6312 Z-C3 6212 Z-C3 ::::, 

326 T 
0 

6312 Z-C3 6212 Z-C3 :::e 
326 TS _J 6312 Z-C3 6212 Z-C3 <t: 

364 T 
I-

6314 C3 6314 C3 z 
0 

364 TS N 6314 C3 6314 C3 cc 
365 T 0 6314 C3 6314 C3 I 

365 TS 6314 C3 6314 C3 
404 T NU 316 C3 6314 C3 
404 TS 6314 C3 6314 C3 
405 T NU 316 C3 6314 C3 
405 TS 6314 C3 6314 C3 
444 T NU 319 C3 6316 C3 
444 TS 6314 C3 6314 C3 
445 T NU 319 C3 6316 C3 
445 TS 6314 C3 6314 C3 

IEC Bearings 
Mounting 

frame Front (D E ) Rear (OD E) 
Totallv enclosed fan cooled motors 

63 6201 zz 6201 zz 
71 6203 zz 6202 zz 
80 6204 zz 6203 zz 

qn c: - L g2n, ZZ g2n4 ZZ 
100 L 6206 zz 6205 zz 
112 M 6307 zz 6206 zz 

132 S - M 6308 zz 6207 zz 
160 M - L 6309-C3 6209 Z-C3 
180 M - L B3 6311-C3 6211 Z-C3 
200 M - L 6312-C3 6212 Z-C3 
225 S/M 6314-C3 6314-C3 
250 S/M 6314-C3 6314-C3 
280 S/M 6314-C3 6314-C3 

6316-C3 6316-C3 
315 S/M 6314-C3 6314-C3 

6319-C3 6316-C3 
355 M/L 6314-C3 6314-C3 

NU 322-C3 6319-C3 
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Table 12 -Bearing lubrication intervals and amount of grease 

1 - SINGLE-ROW FIXED BALL BEARINGS 

Lubrication intervals (running hours) 

Bearings II Pole IV Pole VI Pole VIII Pole XPole 

60Hz 50Hz 60Hz 50Hz 60Hz 50Hz 60Hz 50Hz 60Hz 50Hz 
Characteristics 3600 3000 1800 1500 1200 1000 900 750 720 600 

Ref. rpm rpm rpm rpm rpm rpm rpm rpm rpm rpm 
6200 12500 13800 
6201 11700 13000 16600 18400 
6202 10500 11900 15400 17100 19500 
6203 9800 11200 14500 16200 18500 

6 6204 8700 10100 13300 14800 17100 19100 > 20000 

2 6205 8000 9400 12600 14100 16200 18200 19300 
6206 7300 8700 12000 13400 15400 17200 18300 

s 6207 6600 81 00 11400 12700 14500 16300 17300 19200 
E 6208 5900 7400 10800 12000 13700 15300 16300 18200 
R 6209 5300 6900 10400 11 600 13400 15000 16000 17800 
I 6210 4900 6400 9700 11000 12900 14600 15600 17300 

E 6211 4300 5900 9500 10900 12700 14400 15300 17000 
s 621 2 3800 5400 9300 10300 12400 14300 15200 16500 

6213 3100 4900 8900 101 00 12200 14000 14800 16100 
6214 1100 2000 4100 5000 5900 6500 6900 7600 
6215 1000 1800 4400 5000 5600 6300 6700 7600 
6216 700 1600 4100 4700 5700 6500 6800 7500 

6304 8700 10100 13300 14800 17100 19100 
6305 8000 9400 12600 14100 16200 18200 19300 
6306 7300 8700 12000 13400 15400 17200 18300 
6307 6600 8100 11400 12700 14500 16300 17300 19200 
6308 5900 7400 10800 12000 13700 15300 16300 18200 18600 

6 6309 5300 6900 10400 11 600 13400 15000 16000 17800 18200 19900 
3 6310 4900 6400 9700 11000 12900 14600 19500 17300 17700 19500 

6311 4300 5900 9500 10900 12700 14400 15300 17000 17400 19000 
s 631 2 3800 5400 9300 10300 12400 14300 15200 16500 15800 18200 
E 6313 3100 4900 8900 10100 12200 14000 14800 15100 16400 17900 
R 6314 11 00 2000 4100 5000 5900 6500 6900 7600 7700 8600 
I 6315 1000 1800 4400 5000 5600 6300 6700 7500 7900 8900 
E 631 5 700 1500 4100 4700 5700 5500 6800 7500 7700 8500 
s 6317 800 1300 3900 4700 5600 6300 6700 7400 7500 8300 

6318 - 1000 3800 4600 5500 6200 6600 7200 7400 8200 
631 9 800 3700 4500 5400 6100 6500 7100 7300 8000 
5320 3600 4300 5300 6000 6300 7000 7100 7900 
6321 3400 4200 5100 5800 6200 6800 7000 7800 
6322 3100 4000 5000 5700 61 00 6700 6900 7700 

1) Lubrication periodicity valid for NLG 1 and lithium based bearing lubricant. 
2) Beari ngs for motors of X and XII poles - Lubrication Intervals > 20,000. 
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XII Pole 

60Hz 50Hz 
600 500 
rpm rpm 

>20000 

19500 
19000 
18200 
17900 19700 
8500 9600 
8900 9900 
8500 9500 
8300 9300 
8200 9100 
8000 8900 
7900 8800 
7800 8700 
7700 8600 
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Amo unt 
of grease 

(oz) 
0,07 
0,07 
0,07 
0,1 1 
0,14 
0,14 
0,18 
0,25 
0,29 
0,29 
0,32 
0,39 
0,46 
0,50 
0,54 
0,61 
0,68 

0,14 
0,21 
0,25 
0,32 
0,39 
0,46 
0,54 
0,64 
0,75 
0,86 
0,96 
1,07 
1,22 
1,32 
1,47 
1,61 

1,82 
2,00 
2,14 
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Table 13 - Bearing lubrication intervals and amount of grease 

2 - CYLINDRICAL ROLLER BEARINGS 

Lubrication intervals (running hours) 

Bearings II Pole IV Pole VI Pole VIII Pole XPole XII Pole 

60Hz 50Hz 60Hz 50Hz 60Hz 50Hz 60Hz 50Hz 60Hz 50Hz 60Hz 50Hz Amount 
Characteristics 3600 3000 1800 1500 1200 1000 900 750 720 600 600 500 of grease 

Ref. rpm rpm rpm rpm rpm rpm rpm rpm rpm rpm rpm rpm (oz) 

NU309 2800 4000 8300 9500 10700 11800 12500 14100 14500 16300 16300 18200 0,46 

N NU310 2400 3600 7900 9100 10300 11400 12200 13700 14000 15800 15800 17700 0,54 

u NU311 2000 3200 7400 8700 10000 11000 11800 13300 13600 15400 15400 17200 0,64 

NU312 1600 2700 6900 8300 9600 10700 11400 12800 13200 14900 14900 16800 0.75 

3 NU313 1500 2500 6600 8100 9400 10500 11200 12700 13000 14700 14700 16500 0,86 

NU314 700 1100 3100 3900 4600 5200 5500 6200 6400 7200 7200 8100 0,96 

NU315 900 2900 3800 4500 5100 5500 6200 6300 7100 71 00 7900 1,07 

s NU316 - 800 2800 3600 4400 5000 5400 6100 6200 7000 7000 7800 1,22 

E NU317 - 600 2600 3500 4300 4900 5300 6000 6100 6900 6900 7700 1,32 

R NU318 - 2100 3300 4300 4900 5300 5900 6000 6700 6700 7500 1.47 

I NU319 2300 3200 4100 4700 5100 5800 6000 6700 6700 7500 1,61 

E NU320 - 2000 3000 4000 4700 5000 5700 5900 6600 6600 7300 1,82 

s NU321 - 1900 2800 4000 4600 4900 5600 5700 6500 6500 7200 2,00 

NU322 - 1900 2600 3900 4400 4800 5500 5600 6400 6400 7100 2,14 

1) Lubrication periodicity valid for NLG 1 and 2 lithium based bearing lubricant. 

23 

Appendix 384 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

HNF-52451 
Rev 5 

4. Maintenance 
weg-----m 

A well-designed maintenance program tor electric motors can 
be summed up as: periodical inspection of insulation levels, 
temperature rise, wear, bearing lubrication and the occasional 
checking of fan air flow. 
Inspection cycles depend upon the type of motor and the 
conditions under which it operates. 

4.1 Cleanliness 
Motors should be kept clean, free of dust, debris and oil. Soft 
brushes or clean cotton rags should be used for cleaning . A jet 
of compressed air should be used to remove non-abrasive dust 
from the fan cover and any accumulated grime from the fan 
and cooling fins. 
Oil or damp impregnated impurities can be removed with rags 
soaked in a suitable solvent. 
Terminal boxes fitted to motors with IP55 protection should be 
cleaned; their terminals should be free of oxidation, in perfect 
mechanical condition , and all unused space dust-free. 
Motors with IPW 55 protection are recommended for use under 
unfavourable ambient conditions. 

4.2 . Lubrication 
Proper lubrication extends bearing life. 

Lubrication Maintenance Includes: 
a) Attention to the overall state of the bearings; 
b) Cleaning and lubrication; 
c) Critical inspection of the bearings. 

Motor noise should be measured at regular intervals of one to 
four months. A well-tuned ear is perfectly capable of 
distinguishing unusual noises, even with rudimentary tools 
such as a screw driver, etc., without recourse to sophisticated 
listening aids or stethescopes that are available on the market. 
A uniform hum is a sign that a bearing is running perfectly. 
Bearing temperature control is also part of routine 
maintenance. The temperature of bearings lubricated as 
recommended under item 4.2.2 should not exceed 70°C. 
Constant temperature control is possible with the aid of 
external thermometers or by embedded thermal elements. 
WEG motors are normally equipped with grease lubricated ball 
or roller bearings. 
Bearings should be lubricated to avoid the metallic contact of 
the moving parts, and also for protection against corrosion and 
wear. Lubricant properties deteriorate in the course of time and 
mechanical operation and, furthermore, all lubricants are 
subject to contamination under working conditions. 
For this reason lubricants must be renewed and any lubricant 
consumed needs replacing from time to time. 

4.2.1 Periodical Lubrication 
WEG motors are supplied with sufficient grease for a long 
running period. Lubrication intervals, the amount of grease and 
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he type of bearing used in frames 140T to 580T are to be found 
in Tables 11 , 12 and 13. 
Lubrication intervals depend upon the size of the motor, speed, 
working conditions and the type of grease used. 

4.2.2 . Quality and Quantity of Grease 
Correct lubrication is important! 
Grease must be applied correctly and in sufficient quantity as 
both insufficient or excessive greasing are harmful. 
Excessive greasing causes overheating brought about by the 
greater resistance encountered by the rotating parts and, in 
particular, by the compacting of the lubricant and its eventual 
loss of lubricating qualities. 
This can cause seepage with the grease penetrating the motor 
and dripping on the coils. 
A lithium based grease is commonly used for the lubrication of 
electric motor bearings as it has good mechanical stability, 
insoluble in water and has a drip point of approximately 200°C. 
This grease should never be mixed with sodium or calcium 
based greases. 

GREASES FOR MOTOR BEARINGS 

For operating temperatures from - 20 to 130°C 

Supplier Grease F Supplier Grease 

Essa 
Shell 

Supplier 

Essa 
Molikote 
Unisi lkon 

Beacon 2 
Alvania R3 

Atlantic 
Texaco 

For use in freezing chambers 

Litholine 2 
Multifak 2 

Grease Temperature range 

Unirex N2 
BG20 
L5012 

-3Dto 165 °C 
-45to 180 °C 
-2010 200 °C 

4.2.3 Lubricating Instructions 

a) Frame 140T to 210T motors 
Frame 140T to 21 OT size motors are not fitted with grease 
nipples. 
Lubrication is carried out during periodical overhauls when the 
motor is taken apart. 

Cleaning and Lubrication of Bearings 

With the motor dismantled and without extracting the bearings 
from the shaft, all existing grease should be removed and the 
bearings cleaned with Diesel oil , kerosene or other solvent, 
until thoroughly clean. 
Refill the spaces between the balls or rollers and the bearing 
cages with grease immediately after washing . Never rotate 
bearings in their dry state after washing . 
For inspection purposes apply a few drops of machine oil. 
During these operations maximum care and cleanliness is 
recommended to avoid the penetration of any impurities or dust 
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that could harm the bearings. Clean all external parts prior to 
reassembly. 

b} Frame 360T to 580T Motors 
Motors above: 360T frame size are fitted with regreasable 
bearing system. 
The lubrication system from this frame size upwards was 
designed to allow the removal of all grease from the bearing 
races through a bleeder outlet which at the same time impedes 
the entry of dust or other contaminants harmful to the bearing. 
This outlet also avoids injury to the bearings from the well
known problem of over-greasing. 
It is advisable to lubricate while the motor is running , to allow 
the renewal of grease in the bearing case. 
Should this procedure not be possible because of rotating parts 
in the proximity of the nipple (pulleys, coupling sleeves, etc .) 
that are hazardous to the maintainer the following procedure 
should be followed: 
- Inject about half the estimated amount of grease and run the 
motor at full speed for approximately a minute; switch off the 
motor and inject the remaining grease. 
The injection of all the grease with the motor at rest could 
cause penetration of a portion of the lubricant through the 
internal seal of the bearing case and hence into the motor. 

Grease nipple 

Grease bleeder 
outlet 

Figure 4. 1 -Bearings and lubrication system 

Nipples must be clean prior to introduction of grease to avoid 
entry of any alien bodies into the bearing. 
For lubricating use only a manual grease gun. 

Bearing Lubrication Steps 

1. Cleanse the area around the grease nipples with clean 

cotton fabric. 
2. With the motor running, add grease with a manual grease 

gun until the lubricant commences to be expelled from the 
bleeder outlet, or until the quantity of grease recommended 
in Tables 12 or 13 has been applied. 

3. Allow the motor to run long enough to eject all excess of 
grease. 

4.2.4 Replacement of Bearings 
The opening of a motor to replace a bearing should only be 
carried out by qualified personnel. 
Damage to the core after the removal of the bearing cover is 
avoided by filling the gap between the rotor and the stator with 
stiff paper of a proper thickness. 
Providing suitable tooling is employed, disassembly of a 
bearing is not difficult. 
The extractor grips should be applied to the sidewall of the 
inner ring to be stripped, or to an adjacent part. 
To ensure perfect functioning and no injury to the bearing parts, 
it is essential that the assembly be undertaken under 
conditions of complete cleanliness and by competent 
personnel. 
New bearings should not be removed from their packages until 
the moment of assembly. 
Prior to fitting a new bearing , ascertain that the shaft has no 
rough edges or signs of hammering. 

Figure 4.2 -A bearing extractor 

During assembly bearings cannot be subjected to direct blows. 
The aid used to press or strike the bearing should be applied to 
the inner ring. 

4.3 Air Gap Checking (Large Rating 
Open Motors} 

Upon the completion of any work on the bearings check of the 
gap measurement between the stator and the rotor using the 
appropriate gazes. 
The gap variation at any two vertically opposite points must be 
less than 10% of the average gap measurement. 
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4.4 Explosion Proof Motor Repair 
Steps 

4.4.1 Objective 
In view of the heavy liability associated with burning of motors 
of this type, this product has been designed and manufactured 
to high technical standards, under rigid controls. In addition, in 
many areas it is required that explosion proof motors ONLY be 
repaired by licensed personnel or in licensed faci lities 
recognized to do this type of work. 

The following general procedures, safeguards, and guidelines 
must be followed in order to ensure repaired explosion proof 
motors operate as intended. 

4.4.2 Repair Procedure and 
Precautions 

Dismantle the damaged motor with appropriate tooling without 
hammering and/or pitting machined surfaces such as 
enclosure joints, fastening holes and all joints in general. 
The position of the fan cover should be suitably marked prior to 
removal so as to facilitate reassembly later on. 
Examine the motor's general condition and, if necessary, 
disassemble all parts and clean them with kerosene. Under no 
circumstances should scrapers, emery papers or tools be 
used that could affect the dimensions of any part during 
cleaning. 

Protect all machined parts against oxidation by applying a 
coating of vaseline or oil immediately after cleaning . 

STRIPPING OF WINDINGS 
This step requires great care to avoid knocking and/or denting 
of enclosure joints and, when removing the sealing compound 
from the terminal box, damage or cracking of the frame. 

IMPREGNATION 
Protect all frame threads by inserting corresponding bolts, and 
the joint between terminal box and frame, by coating it with a 
non-adhesive varnish (ISO 287 - ISOLASIL). 
Protective varnish on machined parts should be removed soon 
after treating with impregnating varnish. This operation should 
be carried out manually without using tools . 

ASSEMBLY 
Inspect all parts for defects, such as cracks, joint 
incrustations, damaged threads and other potential problems. 
Assemble using a rubber headed mallet and a bronze bushing 
after ascertaining that all parts are perfect by fitted. 
Bolts should be positioned with corresponding spring washers 
and evenly tightened. 

TESTING 
Rotate the shaft by hand while examining for any drag 
problems on covers or fastening rings. 
Carry out running tests as for standard motors. 
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MOUNTING THE TERMINAL BOX 
Prior to fitting the terminal box all cable outled on the frame 
should be sealed with a sealing compound (1 st layer) and an 
Epoxy resin (ISO 340) mixed with ground quartz (2"d layer) in 
the following proportions: 

340A resin 
3408 resin 
Ground quartz 

50 parts 
50 parts 
100 parts 

Drying time for this mixture is two hours during which the 
frame should not be handled and cable outlets should be 
upwards. 
When dry, see that the outlets and areas around the cables are 
perfectly sealed. 
Mount the terminal box and paint the motor. 

4.4.3 Miscellaneous 
Recommendations 

Any damaged parts (cracks, pittings in machined surfaces, 
defective threads) must be replaced and under no 
circumstances should attempts be made to recover them. 

Upon reassembling explosion proof motors IPW55 the 
substitution of all seals is mandatory. 

Should any doubts arise, consult WEG. 
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5. Malfunctioning 

The greater part of the malfunctions affecting the normal 
running of electric motors can be avoided by maintenance and 
precautions of a preventive nature. 
Wide ventilation, cleanliness and careful maintenance are the 
main factors ensuring long motor life. A further essential factor 
is the prompt attention to any malfunctioning as signalled by 
vibrations , shaft knock, declining insulation resistance, smoke 
or fire, sparking or unusual slip ring or brush wear, sudden 
changes of bearing temperatures. 
When failures of an electric or mechanical nature arise, the 
first step to be taken is to stop the motor and subsequent 
examination of all mechanical and electrical parts of the 
installation. 
In the event of fire, the installation should be isolated from the 
mains supply, which is normally done by turning off the 
respective switches. 
In the event of fire within the motor itself, steps should be taken 
to restrain and suffocate it by covering the ventilation vents. 
To extinguish a fire, dry chemical or CO

2 
extinguishers should 

be used - never water. 

5.1 Standard Three-Phase 
Motor Failures 

Owing to the widespread usage of asynchronous three-phase 
motors in industry which are more often repaired in the plant 
workshops, there follows a summary of possible failures and 
their probable causes, detection and repairs . 
Motors are generally designed to Class B or F insulation and 
for ambient temperatures up to 40°C. 
Most winding defects arise when temperature limits, due to 
current overload, are surpassed throughout the winding or even 
in only portions thereof. These defects are identified by the 
darkening or carbonizing of wire insulation. 

5.1.1 Short Circuits Between Turns 
A short circuit between turns can be a consequent of two 
coincident insulation defects, or the result of defects arising 
simultaneously on two adjacent wires. As wires are randomly 
tested, even the best quality wires can have weak spots. Weak 
spots can, on occasion, tolerate a voltage surge of 30% at the 
time of testing for shorting between turns , and later fail due to 
humidity, dust or vibration. 
Depending on the intensity of the short, a magnetic hum 
becomes audible. 
In some cases, the three-phase current imbalance can be so 
insignificant that the motor protective device fails to react. A 
short circuit between turns, and phases to ground due to 
insulation failure is rare , and even so, it nearly always occurs 
during the early stages of operation. 

5.1.2 Winding Failures 

a) One burnt winding phase 
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This failure arises when a motor runs wired in delta and 
current fails in one main conductor. 
Current rises from 2 to 2.5 times in the remaining winding with 
a simultaneous marked fall in speed. If the motor stops, the 
current will increase from 3.5 to 4 times its rated value. 
In most instances, this defect is due to the absence of a 
protective switch, or else, the switch has been set too high. 

b) Two burnt winding phases 
This failure arises when current fails in one main conductor 
and the motor winding is star-connected. One of the winding 
phases remains currentless while the others absorb the full 
voltage and carry an excessive current. 
The slip almost doubles. 

c) Three burnt winding phases 
Probable cause 1 
Motor only protected by fuses; an overload on the motor will be 
the cause of the trouble. 
Consequently, progressive carbonizing of the wires and 
insulation culminate in a short circuit between turns, or a short 
against the frame occurs. 
A protective switch placed before the motor would easily solve 
this problem. 

Probable cause 2 
Motor incorrectly connected. For example: A motor with 
windings designed for 230/400V is connected through a star
delta switch to 400V connection. 
The ab sorted current will be so high that the winding will burn 
out in a few seconds if the fuses or a wrongly set protective 
switch fail to react promptly. 

Probable cause 3 
The star-delta switch is not commutated and the motor 
continues to run for a time connected to the star under overload 
conditions. 
As it only develops 1/3 of its torque, the motor cannot reach 
rated speed. The increased slip results in higher ohmic losses 
arising from the Joule effect. As the stator current, consistent 
with the load, may not exceed the rated value for the delta 
connection , the protective switch will not react. 
Consequent to increased winding and rotor losses the motor 
will overheat and the winding burn out. 

Probable cause 4 
Failures from this cause arise from thermal overload, due to 
too many starts under intermittent operation or to an overly 
long starting cycle. The perfect functioning of motor operating 
under these conditions is only assured when the following 
values are heeded: 
a) number of starts per hour; 
b) starting with or without load; 
c) mechanical brake or current inversion; 
d) acceleration of rotating masses connected to motor shaft 
e) load torque vs. speed during acceleration and braking. 
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The continuous effort exerted by the rotor during intermittent 
starting brings about heavier losses which provoke 
overheating. 
Under certain circumstances with the motor idle there is a 
possibility that the stator winding is subjected to damage as a 
result of the heating of the motor. In such a case , a slip ring 
motor is recommended as a large portion of the heat (due to 
rotor losses) is dissipated in the rheostat. 

5.1.3 Rotor Failures 
If a motor running under load conditions produces a noise of 
varying intensity and decreasing frequency while the load is 
increased, the reason , in most cases, will be an 
unsymmetrical rotor winding. 
In squirrel-cage motors the cause will nearly always be a 
break in one or more of the rotor bars; simultaneously, 
periodical stator current fluctuations may be recorded. As a 
rule, this defect appears only in molded or die cast aluminum 
cages. 
Failures due to spot heating in one or another of the bars in the 
rotor stack are identified by the blue coloration at the affected 
points. 
Should there be failures in various contiguous bars, vibrations 
and shuddering can occur as if due to an unbalance, and are 
often interpreted as such. When the rotor stack acquires a blue 
or violet coloration, it is a sign of overloading. 
This can be caused by overly high slip, by too many starts or 
overlong starting cycles. This failure can also arise from 
insufficient main voltage. 

5.1.4 Bearing Failures 
Bearing damage is a result of overloading brought about by an 
overly taut belt or axial impacts and stresses. 
Underestimating the distance between the drive pulley and the 
driven pulley is a common occurrence. 
The arc of contact of the belt on the drive pulley thus becomes 
inadmissibly small and thereby belt tension is insufficient for 
torque transmission. 
In spite of this it is quite usual to increase belt tension in order 
to attain sufficient drive. 
Admittably, this is feasible with the latest belt types reinforced 
by synthetic materials. 
However, this practice fails to consider the load on the bearing 
and the result is bearing failure within a short time. 
Additionally there is the possibility of the shaft being subjected 
to unacceptably high loads when the motor is fitted with a 
pulley that is too wide. 

5.1 .5 Shaft Fractures 
Although bearings traditionally constitute the weaker part, and 
the shafts are designed with wide safety margins, it is not 
beyond the realms of possibility that a shaft may fracture by 
fatigue from bending stress brought about by excessive belt 
tension. 
In most cases, fractures occur right behind the drive end 
bearing. 
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As a consequence of alternating bending stress induced by a 
rotating shaft, fractures travel inwards from the outside of the 
shaft until the point of rupture is reached when resistance of the 
remaining shaft cross-section no longer suffices. 
Avoid additional drilling the shaft (fastening screw holes) as 
such operations tend to cause stress concentration . 

5.1.6 Unbalanced V-Belt Drives 
The substitution of only one or other of various parallel belts of 
a drive is frequently the cause of shaft fractures , as well as 
being malpractice. 
Any used, and consequently stretched belts retained on the 
drive, especially those closest to the motor, while new and 
unstretched belts are placed on the same drive turning farther 
from the bearing can augment shaft stress. 

5.1. 7 Damage Arising from Poorly 
Fitted Transmission Parts or 
Improper Motor Alignment 

Damage to bearing and fracture in shafts often ensue from 
inadequate fitting of pulleys, couplings or pinions. There parts 
"knock" when rotating. The defect is recognized by the 
scratches that appear on the shaft or the eventual scale like 
flaking of the shaft end. 
Keyways with edges pitted by loosely fitted keys can also 
bring about shaft failures. 
Poorly aligned couplings cause knocks and radial and axial 
shaking to shaft and bearings. 
Within a short while these malpractices cause the deterioration 
of the bearings and the enlargement of the bearing cover 
bracket located on the drive end side. 
Shaft fracture can occur in more serious cases. 
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5.2 Troubleshooting chart 

FAILURE PROBABLE CAUSE 

Motor fails to start 1. No voltage supply 

2. Low voltage supply 

3. Wrong control connections 

4. Loose connection at some 
terminal lug 

5. Overload 

High noise level 1. Unbalance 

2. Distorted shaft 
3. Incorrect alignment 
4. Uneven air gap 
5. Dirt in the air gap 
6. Extraneous matter stuck between 

fan and motor casing 
7. Loose motor foundation 
8. Worn bearings 

Overheating of bearings 1. Excessive grease 

2. Excessive axial or radial strain on belt 
3. Deformed shaft 
4. Rough bearing surface 
5. Loose or pooly fitted motor end 

shields 
6. Lack of grease 
7. Hardened grease cause locking of 

balls 
8. Foreign material in grease 

Intense bearing vibration 1. Unbalanced rotor 
2. Dirty or worn bearing 

3. Bearing rings too tight on shaft 
and/or bearing housing 

4. Extraneous solid particles in 
bearing 

Overheating of motor 1. Obstructed cooling system 
2. Overload 

3. Incorrect voltages and frequecies 

4. Frequent inversions 
5. Rotor dragging on stator 
6. Unbalanced electrical load 

(burnt fuse , incorrect control) 
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CORRECTIVE MEASURES 

Check feed connections to control system and from 
this to motor. 
Check voltage supply and ascertain that voltage remains 
within 10% of the rated voltage shown on the motor 
nameplate. 
Compare connections with the wiring diagram on the 
motor nameplate. 
Tighten all connections. 

Try to start motor under no-load conditions. If it starts, 
there may be an overload condition or a blocking of 
the starting mechanism. Reduce load to rated load level 
and increase torque. 

Vibrations can be eliminated by balancing rotor. If load is 
coupled directly to motor shaft, the load can be unbalanced. 
Shaft cae bent; check rotor balance and eccentricity. 
Check motor aligment with machine running. 
Check shaft for warping or bearing wear. 
Dismantle motor and remove dirt or dust with jet of dry air. 
Dismantle motor and clean. Remove trash or debris from 
motor vicinity. 
Tighten all foundation studs. If necessary, realign motor. 
Check lubrication. Replace bearing if noise is excessive 
and continuous. 

Remove grease bleeder plug and run motor until excess 
grease is expelled. 
Reduce belt tension. 
Have shaft straightened and check rotor balance. 
Replace bearings before they damage shaft. 
Check end shields for close fit around circumference 
and tightness. 
Add grease to bearing. 
Replace bearings. 

Flush out housings and relubricate. 

Balance rotor statically and dynamically. 
If bearing rings are in perfect condition, clean and 
relubricate the bearing, otherwise, replace bearing. 
Before altering shaft or housing dimensions, it is advisable 
to ascertain that bearing dimensions correspond to 
manufacturer's specifications. 
Take bearing apart and clean. Reassemble only if rotating 
and support surfaces are unharmed. 

Clean and dry motor; inspect air vents and windings periodically. 
Check application, measuring voltage and current under 
normal running conditions. 
Compare values on motor nameplate with those of mains 
supply. Also check voltage at motor terminals under full load. 
Exchange motor for another that meets needs. 
Check bearing wear and shaft curvature. 
Check for unbalanced voltages or operation under 
single-phase condition. 
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THREE-PHASE MOTORS IP55 NEMA - Frames 14OT - W18OT -1 8OT- 21OT and W21OT 

Part Nr. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

Part Nr. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

30 

15 16 17 18 19 20 21 26 27 26 29 3C 

l·-

Description Part Nr. Description Part Nr. Description 
Terminal box cover 13 V'Ring 25 Shaft key 
Terminal box cover fixing bolt 14 Non-drive end endshield fixing bolt 26 Drive end bearing 
Terminal box cover gasket 15 Non-drive end endshield washer 27 Drive endshield 
Terminal box fixing bolt 16 Non-drive endshield 28 Drive endshield washer 
Terminal box fixing washer 17 Spring washer 29 Drive end endshield fixing bolt 
Terminal box grounding lug 18 Non-drive bearing 33 V'Ring 
Terminal box 19 Fan fixing pin 31 Drain plug 
Frame grounding lug 20 Wound stator 
Terminal box o'ring gasket 21 Rotor / shaft assembly 
Fan cover 22 Nameplate fixing rivet 
Fan cover fixing bolt 23 Nameplate 
Fan 24 Frame 

THREE-PHASE MOTORS IP55 NEMA - Frames 25OT - W25OT - 28OT and 32OT 

Description 
Terminal box cover 
Terminal box cover fixing bolt 
Terminal box cover gasket 
Terminal box fixing bolt 
Terminal box fixing washer 
Terminal box grounding lug 
Terminal box 
Frame grounding lug 
Terminal box o'ring gasket 
Fan cover 
Fan cover washer 
Fan cover fixing bolt 
Fan 
Non-drive end bearing cap bolt 
V'Ring 

Part Nr. 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

43 

Description 
Non-drive end endshield fixing 
bolt 
Non-drive end bearing cap washer 
Non-drive end grease nipple 
Non-drive end grease nipple cover 
Non-drive end endshield washer 
Non-drive endshield 
Spring washer 
Non-drive end bearing 
Non-drive end bearing cap 
Fan fixing pin 
Wound stator 
Rotor and shaft 
Eyeball 
Nameplate fixing rivet 
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Part Nr. 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

j -

Description 
Nameplate 
Frame 
Shatt key 
Drive end bearing cap 
Drive end bearing 
Drive andshield 
Drive end grease nipple cover 
Drive endshield washer 
Drive end endshield fixing bolt 
Drive end bearing cap washer 
V'Ring 
Drive end bearing cap fixing bolt 
Drain plug 
Non-drive and grease relief 
Drive end grease relief 
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THREE-PHASE MOTORS IP55 NEMA T - Frames 36OT - 4OOT - 44OT - 5OOT and 58OT 

14 19 20 21 22 26 27 28 2G 30 31 32 33 34 35 36 37 38 39 dO 41 42 43 44 45 

1 2 3 ~ S 6 7 B Q 10 11 

J 
Part Nr. Description Part Nr. Description Part Nr. Description 

1 Terminal box cover 18 Fan 34 Shaft key 
2 Terminal box cover fixing bolt 19 Non-drive end bearing cap bolt 35 Internal drive end bearing cap 
3 Terminal box cover washer 20 V'Ring 36 Drive end bearing 
4 Terminal box cover gasket 21 Non-drive end bearing cap washer 37 Drive endshield 
5 Terminal box fixing bolt 22 Non-drive end endshield fixing 38 Drive end grease nipple cover 
6 Terminal box fixing washer bolt 39 Drive endshield washer 
7 Terminal box grounding lug 23 Non-drive end endshield washer 40 Pre-load spring 
8 Terminal box 24 Non-drive end grease nipple 41 Drive end endshield fixing bolt 
9 Frame grounding lug 25 Non-drive end grease nipple cover 42 External drive end bearing cap 

10 Terminal box o'ring gasket 26 Non-drive enshield 43 Drive end bearing cap washer 
11 Nameplate fixing rivet 27 Bearing cap 44 V'Ring 
12 Nameplate 28 Non-drive bearing 45 Drive end bearing cap fixing bolt 
13 Eyebolt 29 Internal non-drive end bearing cap 46 Drain plug 
14 Fan cover 30 Fan fixing key 47 External non-drive end bearing cap 
15 Fan cover washer 31 Wound stator 48 Non drive end grease relief 
16 Fan cover fixing bolt 32 Rotor / shaft assembly 49 Non-drive end grease relief 
17 Fan fixing ring 33 Frame 
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THREE-PHASE MOTORS NEMA 56 - Frames A56 - B56 - D56 - F56H and G56H 
2 3 4 5 6 9 10 11 12 13 14 15 16 17 

Part Nr. Description Part Nr. Description Part Nr. Description 
1 Sticker 8 Non-drive end bearing 14 Fan 
2 Terminal box cover fixing bolt 9 Wound stator 15 Drive end bearing fastening 
3 Terminal box cover 10 Rotor / shaft assembly washer 
4 Grounding lug 11 Frame 16 Drive end bearing 
5 Through bolt fastening nut 12 Through bolt 17 Drive endshield 
6 Non-drive endshield 13 Shaft key 
7 Spring washer 
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SINGLE-PHASE MOTORS NEMA 56 - Frames B48 - C48 - C56 - A56 - B56 - D56 - F56H - G56H 
1 2 3 ll 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

Part Nr. Description Part Nr. Description Part Nr. Description 
1 Sticker 12 Stationary switch fastening bolt 23 Drive end bearing fastening 
2 Capacitor cover fixing bolt 13 Centrifugal switch washer 
3 Terminal box cover fixing bolt 14 Rubber ring for lead passing hole 24 Drive end bearing 
4 Terminal box cover to capacitor 25 Drive endshield 
5 Grounding lug 15 Capacitor cover 26 Overload thermal protector fixing 
6 Through bolt fastening nut 16 Capacitor ring 
7 Non-drive endshield 17 Wound stator 27 Overload thermal protector 
8 Spring washer 18 Rotor / shaft assembly 
9 Non-drive and bearing 19 Frame 
10 Non-drive and bearing fastening 20 Through bolt 

washer 21 Shaft key 
11 Stationary switch 22 Fan 

Nate: Far F56H and G56H frame motors: 1 )Part nr 3 = 3 pieces; 2) Part nr 4 and 5 = 2 pieces 
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YOU MAY NEED TO READ OTHER WEG 
INSTALLATION AND MAINTENANCE MANUALS: 

For Low and High Voltage Large Motors 
Induction, Slip Ring, H Line, M Line, A Line Manual Nr 673 

For DC Motors 

For Tac ho Generator Dynamo 

For Generators "GTA" Line 

Manual Nr 1005 

Manual Nr 1007 

Manual Nr 1035 

YOU CAN REQUEST THE ABOVE MANUALS FRO/ 
YOUR NEAREST WEG SALES OFFICE OR 

DIRECTLY WITH WEG HEADQUARTER. 

WEG INDUSTRIAS S.A. 
Av. Pref. Waldemar Grubba, 3000 

89256-900 JARAGUA DO SUL - SC - BRAZIL 
PHONE: (55) (47) 372-4000 PABX 

FAX: (55) (47) 372-4060 
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A IMPORTANT 

It Is Important that these Instructions be studied by the personnel lnstalllng and operating 
this equipment. Read thoroughly before starting. Keep these Instructions for future 
reference. 

A IMPORTANT 

The motors specified In this Instruction book are U/L listed for application In Class I 
Groups C and D explosion-proof environments. All repairs, other than lead reconnects and 
outer seal replacement, shall be performed by an authorized Reliance service faclllty. Any 
other repairs performed by the customer or non-Reliance service facilities negates the U/L 
listing and motor warranty. 

<>Copyright Reliance Electric Industrial Company, 1996. 

Revisions to this manual require Hazardous Approval Engineering and/or UL approval. 

®Reliance and DutyMaster are registered trademarks of Reliance Electric Industrial Company 
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RECEIVING AND HANDLING 

ACCEPTANCE 

Thoroughly inspect this equipment before 
accepting shipment from the transportation 
company. If any of the goods called for in the 
bill of lading or express receipt are damaged or 
the quantity is short, do not accept them until the 
freight or express agent makes an appropriate 
notation on your freight bill or express receipt. 
If any concealed loss or damage is discovered 
later, notify your freight or express agent at once 
and request him to make an inspection. We will 
assist you in collecting claims for loss or damage 
in shipment; however, this willingness on our part 
does not remove the transportation company's 
responsibility in reimbursing you for collection of 
claims or replacement of material. Claims for loss 
or damage in shipment must not be deducted 
from the Reliance Electric invoice, nor should 
payment of the Reliance Electric invoice, be 
withheld awaiting adjustment of such claims, as 
the carrier guarantees safe delivery. 

If considerable damage has been incurred and 
the situation is urgent, contact the nearest 
Reliance Electric Sales Office for assistance. 
Please keep a written record of all such 
communications. 

UNPACKING 

If facilities for the shelter of equipment are not 
available, repack motor and store shaft down 
until ready for use. 

After unpacking and inspecting to see that all 
parts have been received in good condition, turn 
the motor shaft by hand to be sure that there are 
no obstructions to free rotation . 

The motor should be checked for oil leaks after 
being removed from the crate . If positive 
indication of an oil leak is found around the shaft 
seal or drive end bracket, notify the nearest 
Reliance Electric Sales Office. 

APPLICATION 

All Reliance Submersible Pump Motors include 
thermal devices as standard. These devices are 

required by UL on all motors 1 HP and larger 
listed Class I, Groups C and D. These devices 
are not recognized by UL for motors less than 
1 HP but are included by Reliance for additional 
motor protection. Motors less than 1 HP are 
supplied with a cautionary label and are 
suitable on applications where vapor or gas 
Ignition temperatures exceed 2ao•c. These 
motors are listed for Class I, Group D only. 

Continuous In Air Designs have a 
1.0 Service Factor 

Normally, there are four conditions during which 
a submersible sewage pump may be operated 
in gases or vapors. 

1. When the wet well is being dewatered. 

2. When the pump motor assembly is being 
lowered down the guiderails. The flow from 
the pump is needed during the installation 
process to insure that solids are cleared from 
the discharge flange area to insure proper 
seating. 

3. When low-level cutoff controls fail. 

4. When low-level sensors are positioned at the 
bottom of the pump assembly. 

NOTE: Outer shaft seal must be in liquid when 
motor is operated, whether motor is submerged 
or in air. 

Seals cannot be run in a dry environment without 
a significant reduction in seal life. If seal is to be 
run in a dry environment, a special design seal 
must be supplied. Standard seals applied in dry 
seal applications will not be covered by warranty. 

CONTINUOUS OPERATION GASES OR 
VAPORS 

It is the driven equipment manufacturer's 
responsibility to insure this motor product is 
properly applied. 
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Horsepower requirements are a function of pump 
design, impeller size & head and flow conditions. 
In gas operating time is a function of pit size, 
pump capacity, and flow conditions. Only the 
pump manufacturer can insure that the pump 
motor is properly applied for continuous in-gas 
or vapor operation. As with any motor product, 
it is essential that proper consideration be given 
to the load characteristics to insure the motor 
product will not be overloaded. Should such an 
overload occur, thermostats embedded in the 
windings will provide a signal to deenergize the 
motor. However, proper consideration of the 
application will prevent such an overload. 

With reference to the diagram in figure 1, the 
following load conditions should be noted: 

A. Below level #1 (bottom of the pump) flu id is 
not pumped and no load is reflected to the 
motor. 

B. One pump shou ld always be sized sufficient
ly large to draw the well down (even 
under maximum flow conditions) . The maxi
mum amount of time the motor will operate 
fully loaded and uncovered is the amount 
of time required to draw the well down 
from level #2 (top of the motor) to the bottom 
of the pump. 

C. Time described in B above should not be 
greater than 15 minutes if full motor name
plate horsepower is required for this opera
tion . (See Application Instructions). 

D. The above application notes do not make 
allowance for : 

(a) The heat exchanger effect of the attached 
pump. It is pumping a relatively cool flu id 
and will remove some heat. 

(b) The motor does not operate fu lly loaded 
completely in gas. It is fully loaded as the 
motor is being uncovered. 

(c) If the well is being drawn down from the 
top of the motor and maximum flow 
conditions exist, the influent flow will 
usually provide excellent cool ing of the 
pump motor. 

FIGURE 1 

INSTALLATION 

IMPORTANT 

Read this manual thoroughly before installa
tion. 

1. The user must select a motor starter and 
over-current protection suitable for this 
motor and its application. Consult motor 
starter application data as well as the 
National Electric Code and/or other local 
codes. 

2. Maximum submergence of motor is not to 
exceed 200 feet in depth and/or 200 P.S.I. at 
motor seal. 

3. Thermal Protectors must be connected. 
Leads marked P1 and P2 (See Figure 2). 

4. Moisture Sensing Probes must be con
nected. Leads marked W1 and W2. (See 
Figure 3). 

5. Check your power supply against final 
nameplate connection voltage. 

If required , the impeller should be heated slight
ly before pressing it on the shaft. Under no 
circumstances should the impeller be driven on 
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by pounding as this will damage the seal. When 
removing impeller warm slightly with a torch 
and pry impeller off evenly with either small 
pry bars or a wheel puller. 

When the submersible pump motor leaves the 
factory it is ready for installation. No adjustment, 
venting or oil filling is required . For THREE 
PHASE motors the only connection to the motor 
lead cable is the power supply. For SINGLE 
PHASE motors the motor lead cable and power 
supply must be properly connected at the 
Control Box. Motor will operate successfully with 
frequency not more than 5% and voltage not 
more than 10% above or below nameplate data. 
Performance within this range will not necessarily 
be the same as the established performance at 
exact rated voltage and frequency. 

All submersible pump motors will operate in 
either direction of rotation . To reverse direction 
of a THREE PHASE motor, interchange any 
two motor leads at the starter. To reverse 
direction of rotation of a SINGLE PHASE motor 
the proper connections must be made in the 
motor connection chamber; refer to the W/D's 
supplied in the motor connection chamber and 
Control Box. 

Lifting eyes are supplied for purpose of 
installation and servicing. (Do not use motor 
lead cables for lifting means.) Normal care 
should be exercised to prevent mechani
cal damage to the seal , the frame and the 
insulated cable. 

WARNING 
LIFT MOTOR ONLY USING BOTH ATTACHMENT POINTS. 

EYENUTS & EYEBOLTS MUST BE SEATED & IN LINE AS 
SHOWN BELOW. 
PREFERRED METHOD - USE SPREADER BAA. 
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STARTING 

CAUTION: Surface temperature of motor 
enclosure may reach temperatures which can 
cause discomfort or injury to personnel acci
dentally coming into contact with hot sur
faces. (When installing, protection should be 
provided by user to protect against accidental 
contact with hot surface) . 
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On initial start up the motor and pump should 
be checked for proper rotation prior to final 
application. 

The unit is designed to protect all power connec
tions against moisture. All Rel iance Submersible 
Pump Motors have a lead connection chamber. 
- THREE PHASE dual voltage motors have 9 
motor leads and SINGLE PHASE dual voltage 
motors have 8 motor leads in this chamber. All 
Submersible Pump Motors have 2 thermal pro
tector leads and 2 moisture sensing probe leads 
in this chamber. 

Leads are tagged for easy identification. A con
nection diagram is provided in the lead chamber. 
Motors can be connected for either high or low 
voltages. (Some motor ratings are built as single 
voltage units and as such are not reconnectable) . 

The motor lead cable assembly for all 
Submersible Pump Motors has 3 marked power 
leads plus two ground leads, two thermal leads 
and two moisture sensing probe leads in 
standard cable lengths of 25 feet. 

Leads are brought through an epoxy sealed con
nector providing a mechanically strong water tight 
seal. The cap and cable assembly are available 
from Reliance Electric as a replacement part as
sembly. When replacing the lead wire cap, care 
should be taken not to nick or damage the "O" ring 
seal. Replace any damaged or nicked "O" rings. 

WHEN REPLACEMENT CABLE ASSEMBLY IS 
REQUIRED, ORDER FROM RELIANCE ELEC
TRIC CO. USING MOTOR IDENTIFICATION 
NUMBER. 
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MAINTENANCE 
With proper application and installation of 
monitoring devices, periodic inspection of motor 
seals is not required. Should a malfunction occur 
the motor has been equipped with a moisture 
detection system and thermal protection which 
will provide advance warning of impending 
failure allowing the user to plan a maintenance 
program before failure occurs. 

GENERAL NOTES: ALL PARTS 

1. Reliance® Submersible Motors utilize an 
explosion-proof Class I, Groups C and D, 
tandem seal design, with an oil chamber 
separate from the winding area. 

2. Wound Stators - Reliance Submersible Mo
tors utilize a wound stator which has been 
pressed into the frame. The stator insulation 
system has been designed for the tempera
ture and electrical rating involved. If the motor 
failure is analyzed to encompass a winding 
failure, return the motor to an authorized Re
liance Electric Service Shop. 

3. Encapsulated Lead Connector Assembly -
The lead connector assembly has been 
especially encapsulated to insure integrity of 
the motor. The connector can be removed 
from the motor in order to reconnect leads. 
Should the lead connector assembly be 
damaged or the integrity of the encapsulation 
be in question, it is required that a replace
ment lead connector assembly be ordered 
from Reliance Electric Company. 

WARNING 

MOTOR MAY CONTAIN GAS UNDER 
PRESSURE DUE TO HIGH TEMPERA
TURES FROM OPERATION WITHOUT 
BEING SUBMERGED. DISASSEMBLY 
MAY CAUSE BODILY INJURY. FOR ASSIS
TANCE CONTACT A RELIANCE OFFICE. 

4. Hardware - All hardware is stainless steel 
and should be replaced with the same type. 

5. If the Conduit Connection is used, a corrosion 
resistant conduit such as stainless steel is 
recommended. 

6. When replacement cable assembly is 
required, order from Reliance Electric 
Industrial Co. using motor identification 
number. 

MECHANICAL REPAIRS 

U/L listed motors must be returned to an 
authorized Reliance Electric Service Facility for 
repairs other than to replace the outer seal. (See 
note on Table of Content page.) 

To inspect the outer seal proceed as follows: 

1. Remove outer snap ring (3) , replace as 
needed. 

2. Remove rotating outer seal (4), replace as 
needed. 

3. Approved lubricating and insulating oil shall 
meet Reliance approved source sheet 4824-
18-AF. Manufacturer's materials currently 
meeting this specification are as follows : 

MANUFACTURER'S 
IDENTIFICATION 

ITEM MANUFACTURER OF MATERIAL 

1 Sun 0 11 Company Sun Fleet Regular SAE 1 OW 

2 Standard Oil Co. Sohio 62 SAE 1 OW 

3 Shell Oil Company Rotella 10 SAE 1 OW 

MOTOR INSPECTION 

After assembly, run motor in shaft down position 
for 30 seconds minimum to one minute 
maximum to allow seals to seat; then check for 
oil leakage. In some cases, a slight oil mist will 
appear around the seal. Wipe clean after test. 

PAINTING AND SHIPPING 

Before painting motor, cover exposed seal. 
Remove any paper, tape, etc., from seal area 
before crating motor. These motors can be 
shipped in shaft up or shaft down position. Care 
must be taken that exposed seal is not damaged 
during shipment. Carton must protect exposed 
seal from dirt, dust and damage. 
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ELECTRICAL REPAIRS 

© 
/ CABLE 
~ CONNECTOR 

LEAD RECONNECT 

The cable connector assembly may be removed 
to reconnect the leads without negating the U/L 
listing or the warranty. 

WARNING 

MOTOR MAY CONTAIN GAS UNDER 
PRESSURE DUE TO HIGH TEMPERA
TURES FROM OPERATION WITHOUT 
BEING SUBMERGED. DISASSEMBLY 
MAY CAUSE BODILY INJURY. FOR ASSIS
TANCE CONTACT A RELIANCE OFFICE. 

PROCEDURE 
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1. Loosen four bolts, securing lead cable 
connector (1 ), two complete turns. 

2. Attempt to break the cable connector seal 
thus relieving gas pressure within the motor. 
If gas pressure is not rel ieved loosen the 
bolts another turn and try again . Continue 
this process until the pressure is relieved 
and/or the cap is removed. Be extremely 
careful until the cable connector assembly 
is removed. 

3. Remove cable connector and reconnect to 
desired voltage as shown on connection 
diagram inside the cable connector. 

4. Insulate connectors with 4824-13-AU heat 
shrinkable plastic. If the 4824-13-AU shrink
able plastic is not available, tape may 
be used, but it should be an oil resistant 
type. Enough wraps should be used to 
insure the buildup will be sufficient to prevent 
the connector from breaking through the 
insulation. The following procedure should 
be employed : Five layers of plastic elec
trical tape followed by two layers electrical 
grade woven adhesive tape, such as 
Mystik 7020 or 3M #27, for oil and abrasion 
resistance. 

5. Place "O" ring over fit and coat fit with 
Chevron SRI grease (not excessive) . 

6. Place cable connector back on motor, install 
four bolts, and tighten . 

THERMAL PROTECTION SYSTEM 

THERMAL PROTECTION 

A IMPORTANT 

Reliance Submersible Pump Motors are 
equipped with thermal protection devices. 
Failure to properly connect or utilize this 
system voids motor warranty. 

5 

Thermostat leads marked P1 & P2 must be con
nected in series with the stop button of the 3-wire 
pilot circuit of the magnetic motor controller, so 
that the thermostat will open the circuit before 
dangerous temperatures are reached. 
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Thermostats are automatic reset for use in a 
normally closed circuit where the thermostat is 
connected in series with the holding coil of the 
magnetic starter. Thermostats provide "Over 
Temperature Protection 2" in accordance with 
NEMA MG 1-12.53. When the motor is so marked 
locked rotor protection is not provided by the 
winding over temperature protector. It is 
suggested that over current protection be used 
in the motor starter to insure locked rotor 
protection. 

WARNING 

Volts 

110-120 

220-240 

440-480 

550-600 

Alternating Current 

Continuous Inrush 
Amperes Amperes 

3.0 30 

1.5 15 

0.75 7.5 

0.6 6.0 

STARTER 
.--~"----~ A·CUNE 
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MOTOR CONTROLLER MAY HAVE AUTO
MATIC OR MANUAL OVERLOAD RESET. 
DISCONNECT ALL POWER LEADS TO 
MOTOR WHEN PERFORMING ANY WORK 
ON MOTOR OR DRIVEN EQUIPMENT. 

STOP START A·C LINE 

A MANUAL, MOMENTARY START 
SWITCH IS REQUIRED TO PREVENT AU
TOMATIC RESTART OF MOTOR WHEN 
THERMOSTAT RESETS. 

If current through the thermostat will exceed the 
values listed in Figure 2 an intermediate control 
circuit relay must be used to reduce the current 
or the thermostat will not work properly. 

THERMOSTATS 

FIGURE 2 
TYPICAL THERMAL PROTECTOR 

WIRING DIAGRAM 

MOISTURE DETECTION SYSTEM 
MOISTURE SENSING PROBES 

IMPORTANT 

Reliance Submersible Pump Motors are 
equipped with moisture detection 
devices. Failure to properly connect or 
utilize this system voids motor warranty. 

Moisture sensing probes, leads marked W1, and 
W2, must be used in conjunction with an 
induction relay. This device will detect moisture 
entering the oil chamber due to failure of the 
outer seal and, when properly connected to a 

warning device, will provide notification of 
needed maintenance. Integrity of system 
requires periodic test. 

CONTROLS AND SIGNAL DEVICES 

A control and signal device (not supplied by 
Reliance) must be installed at the job site to 
complete the moisture detection system. 

Compatible controls are available from: 
Charles F. Warrick Co., Normandy Court, 
Royal Oak, Michigan 48073, (810) 549-4900. 
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CONTROL SELECTION AND ORDERING FOR CHARLES F. WARRICK CO. CONTROLS 

ORDER 8 Y COMPONENT NUMBER -2aoo-xxx , .. 
==---

A -C SUPPLY LINE CONTACT CONFIGURATION I NEMA TYPE ENCLOSURE 
VOLTAG E & FR EOUENCY TERMINAL PAIR 

1 1 1 5V 50/60 H? 3.4 5-6 I 7-8 
2 230V 50/ SOH~ A • N .0 . • I 4 2, 4, 6 
4 480V 50/60Hz B • N .C. I • I 

C N .O. • i N.0 I 

D N.C. • N.O . 
E N.C. • ' N .C. 

i F N.O. N.O. N .O. 

G N.C. N.O. N .O. 
H N.C. N.C. N .O. 

' J N.C N.C. N .C. 
N.0 . NOR MALLY OPEN 

I 

I 
N.C NORMALLY CLOSED i 

• NONE PROVIDED i 

Line voltages are nominal values and may be anywhere from nominal minus 15% to nominal plus 10%. 

TYPE 2800-XXX MOTOR 
MOISTURE DETECTOR CONTROL 

INSTALLATION 

All type 2800-XXX controls are identified by a 
specific component number which follows the 
format 2800-XXX where the X's are replaced 
by numbers and letters indicative of the A-C 
supply line voltage and frequency, contact 
configuration and enclosure. Each control has a 
data label on the right hand side of the terminal 
block. In addition, each enclosed control has 
another data label on the outside of the 
enclosure cover. 

Mount the control on a vertical surface with the 
transformer on the left hand side and accomplish 
all indicated wiring. Terminals on the control 
are numbered and are in the same relative 
position as the terminals shown on the wiring 
diagram. 

7 

Terminal pair 1-2 must be continuously energized 
from an A-C supply line of electrical character
istics shown on the data label. 

Contacts must be wired into the electrical load 
circuit(s) of the warning devices as required . 
Each contact used for load duty must be wired 
in series with the load and that series branch 
circuit connected across a power source 
compatible with the load. 

Wiring must be provided from the moisture 
detector sensor probe leads of the RELIANCE 
ELECTRIC motor designated W1 and W2 to 
terminals 9 and 1 O of the 2800-XXX control. 

Control leads should not be installed in the same 
condu it as power leads. Induced voltage can 
cause false moisture signals. 
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CONTACT OPERATION 

Normally open load contacts close and normally 
closed load contacts open when the sensor 
probes detect the influx of moisture within the 
motor. r---

A.C. 
SUPPLY 

LINE 

TEsT PROCEDURE I 
A normally closed pushbutton and neon 
indicating lamp are provided as means of 
checking the moisture sensing components. 

When the pushbutton is depressed, the 
indicating lamp will be illuminated to indicate (A) 
power is supplied to the control, (B) the control 
is operative, and (C) wiring to the moisture 
sensing probes in the motor is intact. This 
procedure should be performed periodically to 
confirm integrity of circuit. 

SIGNAL DEVICES 

The signal device may be audible (bell , buzzer, 
horn or siren) or visible (incandescent or neon 
lamp) or both - a signal device of your choice 
may be obtained from your local electrical supply 
house. 

SYSTEM OPERATION 

It is recommended that upon indication (by warn
ing light, etc.,) of outer seal failure that the motor 
be removed from the installation and the oil and 
outer seal be replaced as soon as possible. 

! 

I 

I 

PRIMARY 

, ' 
TEST 
LA p 

----
TEST RESISTOR 
MOISTURE SENSORS 
NORMALLY OPEN 

G) TO SIGNAL CIRCUIT 

-----WIRING BY WARRICK 
__....,_,.._........,_ WIRING BY OTHERS 
- - - CONTROL ENCLOSURE 

If reconditioning is not performed within a 30 day 
period it is recommended that the inner seal be 
thoroughly inspected and replaced if required. 

When ordering parts or reporting trouble give 
Sales Office complete Nameplate Data. 

FIGURE 3 
MOISTURE SENSING CIRCUIT 

TYPICAL WIRING DIAGRAM 

LEAD COLOR CODING 

BLACK WHITE RED ORANGE GREEN 
LEAD LEAD LEAD LEAD LEAD 

Polyphase T1 T2 T3 Ground 
Power Single T1 T4 TA Ground 
Cable Phase 

Control Cable All P1 P2 W1 W2 Ground 
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Part No. 
64262· 

12-A 

12-B 

12-C 

12-D 

12-E 

12-G 

18-F 

18-G 

18-N 

8-J 

Part No. 
421900 

60-FU 

72-FU 

94-FU 

100-FU 

124-FU 

144-FU 

168-FU 

192-FU 

208-FU 

240-FU 

STANDARD REPLACEMENT SEAL 
CROSS REFERENCE 

Crane 

a 
l'ype 
Seal 

l'ype 
Seat 

1.250 T-21 Cup Ceramic 

1.500 T-21 Cup Ceramic 

1.750 T-21 Cup Ceramic 

2.000 T-21 Cup Ceramic 

2.250 T-21 Cup Ceramic 

3.00 T-21 Cup Ceramic 

2.75 T-21 Cup Ceramic 

3.00 T-21 Cup Ceramic 

2.75 T-21 Cup Ceramic 

3.25 T-21 Cup Ceramic 

l'IICTANGUL.A" flllNO 
llll'fGHA.T 

PURCHASING SPECIFICATIONS 

5t.rlng 
ode 
No. b C d e I 

BP1C1 1-15/16 1.875 47/64 1-1/16 1-1/2 

BP1C1 2-3/16 2.125 47/64 1-1/8 1-9/16 

BP1C1 2-5/8 2.500 49/64 1-3/8 1-7/8 

BP1C1 2-7/8 2.750 49/64 1-1/2 2 

BP1C1 3-1 /8 3.125 49/64 1-11 /16 2-1 /4 

BP1C1 4.00 4.125 2.687 2.062 2.687 

BP1 C1 3.75 3.500 0.796 1.125 1.75 

BP1C1 4.00 3.875 0.796 1.125 1.75 

BP1C1 3.75 3.50 0.796 1.125 1.75 

BP1C1 4.84 4.125 2.187 2.187 2.968 

'"O" -"ING H AT 

g h 

1/16 3/8 

1/16 3/8 

1/16 7/16 

1/16 7/16 

1/16 1/2 

0.06 0.56 

0.03 0.595 

0.06 0.56 

0.06 0.56 

0.06 0.69 

STANDARD REPLACEMENT "O" RING 
CROSS REFERENCE 

Nominal UL Listed 
1.0. w. Material 

3.750 0.139 BUNA N 

4.500 0.125 BUNAN 

5.875 0.125 BUNA N 

6.250 0.125 BUNA N 

7.750 0.125 BUNA N 

9.000 0.125 BUNA N 

10.500 0.125 BUNA N 

12.000 0.125 BUNAN 

13.000 0.140 BUNAN 

15.000 0.140 BUNAN 

Aproved Suppliers and 
ompound Number 

National Seal No. B-46A 

Parker Seal N-219-7 

Precision Rubber No. 1197 

Crane Packing No. 2561 
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C\.l~MOUHTIO 
SIAt 

k m 

1-7/16 2-3/16 

1-11 /16 2-3/16 

1-15/16 2-7/8 

2-3/16 3·3/16 

3-7/16 3-7/16 

3.19 4.50 

2.94 4.12 

3.19 4.50 

2.94 4.12 

3.44 4.88 
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STANDARD REPLACEMENT SNAP 
RING CROSS REFERENCE 

Part No. 
47174-5-

A 

B 

C 

D 

E 

H 

F 

G 

Shaft Waldes 
a T Size Catalog Number Remarks 

1.156 + .010 .050 ± .002 1-1/4 5108-125-H #420 Stainless 
- .015 

1.387 + .010 .050 ± .002 1-1/2 5108-150-H #420 Stainless 
- .015 

1.637 + .013 .062 ± .003 1-3/4 5108-177-H #420 Stainless 
- .020 

1.850 + .013 .062 ± .003 2 5108-200-H #420 Stainless 
- .020 

2.081 + .015 .078 ± .003 2-1/4 5108-225-H #420 Stainless 
- .025 

2.543 + .015 .093 ± .003 2-3/4 5100-275-H #420 Stainless 
- .025 

2.775 + .020 .093 ± .003 3 5100-300-H #420 Stainless 
- .030 

3.006 + .020 .093 ± .003 3-1/4 5100-325-H #420 Stainless 
- .030 

NOTE: Outer shaft seal must be in liquid when motor is 
operated, whether motor is submerged or in air. 

Seals cannot be run in a dry environment without a significant 
reduction in seal life. 
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SM-CYCLO® 
SPEED REDUCERS 
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SECTION A CONTENTS 

Mounting .. .. . ... . . ... . .... .. . . .. .. . . .... A-2 
General Construction . . .. . . . . . . . . .. . ... .. A-3, 4 
Lubrication .. . . . . . . .. ........ . .• .... . .. A-5- 1 O 

Grease Units . . .. .. . . ...... .. .... . ... . A-7, 8 
Designated Greases .... ... ... . . . . ... . A-7 
Grease Replenishment & Change . .. . ... A-7 
Quantities of Grease ........... .. . . . A-7, 8 

Oil Units . ...... . .. . ..... .. ... .. ... A-8 - 10 
Oil Fill Procedure, Oil Gauge ... .. .. ... . A-8 
Standard Oils ... . . ...... . . . .. . .. . .. . A-8 
Oil Quantities . . .......•. .. ... .... . . .. A-9 

Mounting 
1. Mounting on Exact Planes 
The Horizontal Type oil-lubricated units must be 
mounted on horizontal surfaces. Where they are 
mounted on inclined surfaces, some modifications may 
be necessary. Specify mounting plane inclination at time 
of ordering. 

2. Accurate Alignment 
Where the reducer is connected to the motor and the 
driven machine through couplings, align the shafts 
accurately. Where the reducer is connected through V 
pulleys or sprockets, insure that the belts or chains are 
neither too light nor too slack. 

3. Overhung Load Positions 
Overhung loads should be located as close to the 
bearing as possible. (See the SM-CYCLOS 6000 Series 
Catalog page E-8.) 

4. Foundations 
Foundations must be rugged enough to withstand shock 
and stress applied from the load side through the 
reducer. 

Correct Incorrect Square And Parallel 

I 

Reducer Wall Reducer Wall 

A-2 
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Allowable Oil Viscosity ... . ..... . .. . ... A-9 
Oil Change . . .... . . ......... . . ... .. . A-9 
Forced Lubrication .. .... .. ........... A-9 
Oil Level Dimensions . . .. .. ..... ... .. A-10 

Bearings, Oil Seals & Gaskets . . . ..... . . . A-11 -13 
Dissassembly, Assembly . . ............ . A-14, 15 
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5. Secure Housing 
Where the reduction units are operated under conditions 
of vibration and/or frequent starts and stops, it is 
recommended to secure them on their mounting 
surfaces by inserting dowel pins into the knock-holes 
provided on the foot of the casing. This will insure that 
bending or shearing forces are reduced on the mounting 
bolts. Pins must be securely inserted, particularly when 
the units are to be operated under conditions of severe 
recurrent peak loads. 

6. Mounting Accessibility 
The reduction units must be mounted in locations with 
easy accessibility for lubrication maintenance purposes. 

7. Ventilation 
When the SM-CYCLOS Speed Reducer is mounted in a 
separate enclosure, be sure that adequate ventilation is 
provided. 

Correct Method Incorrect Method 
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GENERAL CONSTRUCTION 

Fig. A-1 Speed Reducer - Horizontal Foot Mount, Single Reduction 
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Fig. A-2 Speed Reducer - Vertical Base Mount, Single Reduction 
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1-01 

Note: For details of oil seals, bearings or gaskets, refer to A-11 - 13. 
tRefer to Table A-16 on Pg. A-9 for units which require a positive displacement pump. 
' Pt. No. 58 - frame sizes 6195-6275 only; Pt. No. 59 - frame sizes 6205-6275 only . 
.. See Fig . A-3, Page A-4; f See Fig . A-4, Page A-4. 
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Table A-1. Speed Reducer 

Main Parts 

Part No. Part Name 
1-01 Slow Speed Shaft w/pins 

1-02 Bearing A 

1-03 Bearing B 

1-04H Oil Seal Collar-Horizontal 

1-06 Slow Speed Shaft Rollers 

2-01 Ring Gear Housina 

2-02 Ring Gear Pins 

2-03 Ring Gear Rollers 

2-04 Cycle Disc 

2-05 Spacer Ring 

3-01 High Speed Shaft 

3-02 Bearing C 

3-03 Bearing D 

3-04 Eccentric Bearing Assemblv 

3-05 Eccentric Kev 
.. 3·06 Balance Weight 

3-07 Spacer 

3-08 Spacer 

3-09 Spacer 

3-10 Retaining Ring 

3-11 Retaining Ring 

3-13 Collar 

tS-01 Intermediate Shaft w/Pins 

T 5-02 Bearing F 

1'5-03 Bearing G 

'1'5-04 Eccentric Bearing Assemblv 

6 Gasket Set 

7 Casing Nuts & Bolts 

8 High Speed End Shield 

9 Cooling Fan & Set Screw 

10 Fan Caver 

11 Fan Key 

12 Bolts For SS Oil Seal Housing 

13 Bolts , Spacers For Fan Cover 

14 Plug 

'!' 15 Grease Nipple 

18 Slow Speed Output Oil Seal 

19 High Speed Input Oil Seal 

25 Horizontal Oil Seal Housing 

26 Horizontal Case 

28 Oil Fill Plug 

29 Oil Gauge-Horizontal Unit 

35 Vertical Oil Seal Housing 

38 Vertical Case (Integral V Type) 

39 Oil Gauge-Vertical Unit 

40 Cam 

41 Piping Set & Oil Signal 

42 Plunger Pump 

43 Positive Displacement Pump 

46 Drain Plug 

f 55 Intermediate Cover 

f 57 Eye Bolt 

•5a Oil Slinger 

•59 Spacer 

A-3 
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Lubricants 

Grease Lubricated Models 
Those models listed in Tables A-3 - A-6 as grease 
lubricated are filled with grease before shipment to the 
customer and are ready for use. 

Table A-8. Grease Replenishment and Change Interval 

Model Condition 

Single and Double Reduction 
Replenishment 

Maintenance Free Type Overhauli4l 

Replenishment 

Double Reduction 

Change 

Replenishment and Change Guidelines 
Replenish grease to the reduction mechanism 1/3 to 1/2 of 
the quantity listed in Table A-9 or A-10 for the first reduction 
stage at the interval recommended in Table A-8. 

When the unit is disassembled for overhauling, refill with 
the grease quantities indicated in Table A-9 or A-10. Or 
alternatively, 80% of the space around the reduction 
mechanism and slow speed shaft bearings of single 
reduction units, and 50% around the reduction mechanism 
of both the first and second stage of double reduction units. 

Slightly larger quantities may be supplied to lower reduction 
ratio units, and somewhat smaller quantities for high 
reduction ratio units. 

HNF-52451 
Rev 5 

0 
Table A-7. Standard GreasesC1l 

Ambient TemperatureI2l SM-Cyclo• 
Speed Reducer 

OF ·c Shell Oil 

14 -10 Shell Alvania• 
to to Grease 2 

122 50 (NLGI Grade #2) 

lntervalI3l 

NOT REQUIRED 

Every 20,000 Hours or 
Every 4 - 5 Years 

Less Than 1 O Hours Per Day 
Every 3 - 6 Months Operation 

1 O - 24 Hours Per Day Operation Every 500 - 1000 

Speed Reducer Mechanism, High 
Speed Shaft Bearings (Speed Every 2 - 3 Years 
Reducer Type) 

Slow Speed Shaft Bearings Every 3 - 5 Years 

Apply grease liberally to the central part (i.e., around the 
eccentric bearings) of the mechanism. Apply grease to both 
the slow speed and high speed shaft bearings as you would 
to ordinary bearings at the time of re-assembly. 

If excessive grease is added, agitation heating of the grease 
will raise the operating temperature of the unit. Avoid 
excessive greasing, but do not supply an insufficient amount 
of grease. When the grease is insufficient, it will raise the 
unit's operating temperature due to breakdown of the 
lubrication films on the eccentric bearing . In this case, if the 
operating temperature rises, supply grease immediately. 

Table A-9. Single Reduction Grease Quantities - oz. (g.) 

6060 

I 
6070 6080 6090 6100 6110 61 20 

Frame Size 6065 6075 6085 6095 6105 61 15 61 25 
610H 612H 

Speed Reduction Mechanism 0.9 (25) 2.3 (65) 3.2 (90) 4.9 (1 40) 7.1 (200) 11.6 (330) 

Slow Speed Shaft Bearing 1.2 (35) 2.5 (70) 3.5 (100) 3.2 (90) 4.2 (120) 

Notes: [1] Avoid the use of grease other than shown in Table A-7. 
[2] Consult the factory when the drives are used under widely fluctuating temperatures, ambient temperatures other than those listed in 

Table A-7 , or any other special conditions. 
[3]Single reduction frame sizes 6060 - 612H and double reduction frame sizes 6060DA - 6125DB are maintenance free units. Grease 

replenishment is not necessary. Where longer life of the drive is expected or if re-lubricating is preferred before the recommended 
interval, refer to Tables A-7, A-8 , A-9 and A-10. 

[4] Overhauling consists of disassembling the unit , replacing the seals and gaskets, cleaning the internal parts and then repacking the unit 
with designated grease. 

A-7 
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BEARINGS, OIL SEALS, GASKETS 

Fig. A-9 18 3·02 3-04 19 

Oil Seal , 

Table A-20. Slow Speed Shaft Bearing 
Slow Speed Shaft High Speed Shaft 
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Frame Size Slow Soeed Shaft 
Sinole Reduction Double Reduction Bearino A Part #1-02 Bearina B Part #1-03 

6060 6065 6060DA 6065DA 6204Z 6909 
6070 6075 60700A 6075DA 6204Z 6909 
6080 6085 - 6305Z 6009 
6090 6095 6090DA 60950A 6306Z 16011 

6100 6105 610H 61000 A 6105DA 6306Z 16011 
6110 6115 - 6307Z 6011 

6120, 6125 612H 6120DA 6125DA 6120D6 6125D6 6308Z 6013 
6130 6135 6130DA 6135DA 6130D6 6135D6 6130DC 6135DC 6211NR 6213 

6140 6145 614H 6140DA 6145DA 61 40D6 6145D6 6140DC 6145DC 2221 1EXNR 6213 
61 60 6165 6160DA 6165DA 6160D6 6165D6 6160DC 6165DC 3TM-6213NR111 6215111 
6170 6175 6170DA 6175DA 6170D6 61750B 6170DC 6175DC 6216NRl•I 6218111 
6180 6185 61 80DA 61 85DA 6180D6 6185D6 62 18NR111 6220111 
6190 6195 6190DA 6195DA 6190D6 6195D6 6221NR111 6026111 

6205 62050A 6205D6 222206NRC2 6222C2 
6215 6215DA 6215D6 230226NRC2 6224C2 
6225 6225DA 6225D6 230246NRC2 6226C2 
6235 6235DA 6235D6 230266NRC2 NUP228C2 
6245 6245DA 6245D6 230286NRC2 NUP230C2 
6255 6255DA 6255D6 230326NRC2 NUP234C2 
6265 6265DA 230346NRC2 NUP236C2 
6275 6275DA 231366NXR 6340 

Table A-21. High Speed Shaft Bearing 

Frame Size Hi!lh Speed Shaft 

Single Reduction Double Reduction 
Bearing C Bearing D Eccentric Qty. 
Part #3-02 Part #3-03 Part #3-04 

6060 6065 6060DA 60650A 60700A 6075DA 6301 6301Z 607YXX 1 

6070, 6075 
60900A, 60950A, 6100DA, 61050A, 6120DA, 6125DA, 6301 6301Z 607YXX 1 6130DA 6135DA 61400A 6145DA 

6080 6085 - 6301SH 6302Z 6004RSH2ZZC3 1 

6090, 6095 6120D6, 6125D6, 6130D6, 61350 6 , 6140D6, 6145D6, 6302RSH2 6302Z 
6160DA 6165DA 6170DA 6175DA Refer to 

61300C, 6135DC, 6140DC, 61450C, 616006 , 616506 , Table A-22 1 
6100, 6105, 610H 

6170D6 6175D6 6180DA 6185DA 
6302RSH2 6302Z 

6110 6115 - 6302RSH2 6302Z 611YSS, 611GSS 2 

6120, 6125, 612H 
6160DC, 6165DC, 6170DC, 6175DC, 6190DA, 

6304 6305Z 6195DA 6205DA 

6130, 6135 6180D6, 6185D6, 6190D6, 6195D6, 6205D6, 
6305 6306 

Refer1o 1 
6215DA 6225DA Table A-22 

6140 6145 614H - 6305R 6306 
6160 6165 616H 6215D6 6235DA 6245DA 6307A 6308 

6170 6175 6255DA 6255D6 6406 6407 61 7YSX 2 
6180, 6185 6235D6 6245D6 6407 6409 618YSX 2 
6190 6195 6255D6 62650A 6275DA 6408 6411 619YSX 2 

6205 - NJ310EV7 21311V1 620GXX 2 
6215 - NJ311 EV16 21311 V1 621GXX 2 
6225 - NJ312EV11 21312V1 622GXX 2 
6235 - NJ313EV11 21314V1 623GXX 2 
6245 - NJ314EV7 21315V1 624GXX 2 
6255 - NJ316EV1 21318V1 625GXX 2 
6265 - NJ317EV1 21318V1 626GXX 2 
6275 - NJ417 222226L 1 627GXX 2 

Note: (1) For grease lubricated models, a sealed bearing should be used, which changes the following letters in the part number 10 those shown in 
bold: NR (Std.} - ZNR; NXR - ZNXR; None - add Z. 

A-11 
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BEARINGS, OIL SEALS, GASKETS 

Fig. A-10 18 1-02 1-03 

Slow Speed Shaft 

Table A-22. Eccentric Bearing 

High Speed Shaft, 
Motor Shaft 6090, 6095 
Part #3-04 

~ 6090DA 
6095OA 

6 60906YRX 

8 60908-15YSX 

11 60908-15YSX 

13 60908-15YSX 

15 60908-15YSX 

17 60917YSX 

21 60921YSX 

25 6092529YSX 

29 6092529YSX 

35 60935YSX 

43 60943YSX 

51 60951YRX 

59 60959YSX 

71 60971YRX 

87 60987YSX 

119 609119YSX 

Fig. A-11 

Eccentric Bearing Single Type 
Frame Sizes 

A-1 2 

5-02 5-04 5-03 3-02 3-04 3-03 19 

Intermediate Shaft High Speed Shaft 
(For Double Reduction Units) 

Frame Size 

6100, 6105 6120, 6125 

6100OA 6120OA, 6125OA 
6105OA 6120OB, 6125OB 

6100608YRX 6120608YRX 

6100608YRX 6120608YRX 

61011-15YRX 6121115YSX 

61011-15YRX 6121317YSX 

61011-15YRX 6121115YSX 

61017YSX 6121317YSX 

61021YRX 61221YRX 

6102529YRX 6122529YSX 

6102529YRX 6122529YSX 

61035YRX 61235YRX 

61043YSX 61243YSX 

61051YRX 6125159YSX 

61059YRX 61251 59YSX 

61071YRX 6127187YSX 

61087YRX 6127187YSX 

610119YSX -

Eccentric Bearing Double Type 
Frame Sizes 

Appendix 413 

6130, 6135 6140, 6145 6160, 6165 

6130OA, 6135OA 6140OA, 6145OA 6160OA, 6165OA 
6130OB, 6135OB 6140OB, 6145OB 6160OB, 6165OB 
6130DC, 6135DC 6140DC, 6145DC 6160DC, 6165DC 

61406·11YSX 61406-11YSX 6160608YRX2 

61406-11YSX 61406-11YSX 6160608YRX2 

61406·11YSX 61406-11YSX 61611-15YSX 

61413-17YSX 61413·17YSX 61611 -15YSX 

61413•17YSX 61413-17YSX 61611-15YSX 

61413-17YSX 61413-17YSX 61617-25YSX 

6142125YSX 6142125YSX 61617-25YSX 

6142125YSX 6142125YSX 61617-25YSX 

6142935YSX 6142935YSX 6162935YSX 

6142935YSX 6142935YSX 6162935YSX 

61443-59YSX 61443-59YSX 6164351YSX 

61443-59YSX 61443-59YSX 6164351YSX 

61443-59YSX 61443-59YSX 61659YSX 

6147187YSX 6147187YSX 61671YRX2 

6147187YSX 6147187YSX 61687YSX 

- - -

on Surface l B&OOgN•-] 

Eccentric And Bearings For Eccentric 
Frame Sizes 
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Table A-23. Intermediate Shaft Bearing 

Intermediate Shafi 

Frame Size Bearing F Bearing G 
Part #5-02 Part #5-03 

60600A, 6065DA 6301 6909 

6070DA, 6075DA 6301 6909 

6090DA, 60950A 6302RSH2 6007 

61000A, 6105DA 6302RSH2 6007 

6120DA, 6125DA 6304 6007 

6120D8, 6125D8 6304 6205 

6130DA, 6135DA 6305 6007 

Eccentric 
Bearing 

Part #5-04 

607YXX 

607YXX 

Refer to 
6130D8, 6135D8 6305 6206 

6130DC, 6135DC 
Table A-22 

6305 6206 

6140DA, 6145DA 6305 6007 

6140DB, 6145D8 6305 6206 

6140DC, 6145DC 6305 6206 

6160DA, 6165DA 
6307R 6207 

61600B, 6165D8 

6160DC, 6165DC 6307R 6208 

61700A, 61750A 
6406 6207 617YSX 

6170D8, 6175D8 

6170DC, 6175DC 6406 6208 617YSX 

Table A-24. Oil Seals 

Frame Size 
Qty. 

1 6180DA, 6185DA 

1 6180D8, 6185D8 

6190DA, 6195DA 

6190D8, 6195D8 

6205DA 

6205D8 

6215DA, 6215D8 

1 6225DA, 6225D8 

6235DA, 6235DB 

62450A 

6245D8 

6255DA, 6255D8 

6265DA 

6275DA 

2 

2 

Slow Speed Shafi Part #18 

Frame Size 
Dimension (mm) Quantity 

TypeC1J 
(I.D. x O.D. x W) 

Horizontal Vertical 
Shafi Shafi 

6060, 6065 D 30x47x8 1 1 

6070, 6075 D 30 X 47 X 8 1 1 

6080,6085 D 45 X 62 X 9 1 1 

6090, 6095 D 50 X 72 X 12 1 1 
6100, 6105 D 50 X 72 X 12 1 1 

6110, 6115 D 55 X 80 X 12 1 1 
6120, 6125 D 65 X 90 X 13 1 1 

6130, 6135 D 68x88x 12 1 2 

6140, 6145 D 65x88x12 1 2 

6160, 6165 D 85 X 110 X 13 1 2 

6170, 6175 D 95x 130x 15 1 2 

6180, 6185 D 110x145x15 1 2 
6190, 6195 D 120x155x16 1 2 

6205 D 120x155x16 1 2 

6215 D 130 X 160 X 14 1 2 

6225 D 145x 175x 14 1 2 

6235 D 160x 190x 16 1 2 

6245 D 170 X 200 X 16 1 2 

6255 D 190x225x 16 1 2 

6265 D 200 X 240 X 20 1 2 

6275 D 230 X 270 X 20 1 2 

Note: (1] D indicates lip (dust proof and seal lip) type. 
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Intermediate Shafi 

Bearing F Bearing G 
Eccentric 
Bearing Qty. 

Part #5-02 Part #5-03 Part #5-04 
6407 6208 618YSX 2 

6407 6213 618YSX 2 

6408 6210 619YSX 2 

6408 6213 619YSX 2 

NJ310EV7 6210 620GXX 2 

NJ310EV7 6310 620GXX 2 

NJ311EV16 6311 621GXX 2 

NJ312EV11 6313 622GXX 2 

NJ313EV11 6314 623GXX 2 

NJ314EV7 6315 624GXX 2 

NJ314EV7 6316 624GXX 2 

NJ316EV1 6318 625GXX 2 

NJ317EV1 6320 626GXX 2 

NJ417 22220RH 627GXX 2 

High Speed Shafi Part #1 9 
Dimension (mm) 

TypeC1l 
(I.D. x O.D. x W) 

Quantity 

s 17x30x6 1 

s 17x30x6 1 

s 17x30x6 1 

s 20x35x7 1 

s 20x35x7 1 

s 20x35x7 1 

D 32 X 52 X 8 1 

D 38x58x11 1 

D 38 x 58x11 1 

D 55x78x12 1 

D 60x82x 12 1 

D 65x88x12 1 

s 70x88x 10 1 

s 70x88x10 1 

s 75x 100x 13 1 

s 75x100x13 1 

s 85x110x13 1 

s 95 X 120 X 13 1 

s 110x 140x 14 1 

s 110x140x14 1 

s 120 X 150 X 14 1 

A-13 
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DISASSEMBLY/ ASSEMBLY 

Disassembly 
SM-CYCLO~ Reducers are designed to provide 
maximum ease when disassembing and reassembling; 
they require no special maintenance skills. 

1. Remove the complete SM-CYCLO~ Reducer with 
adaptor (motorized type) from the driven machine. 

2. Remove the plug at the bottom of the oil gauge to 
drain all oil from the unit. 

3. Remove the cooling fan cover and fan from those 
Speed Reducers (not motorized) equipped with a 
cooling fan, and stand the unit on a solid base with its 
high speed shaft side down. Remove the through bolts 
for the high speed end shield, ring gear housing, and 
lift the slow speed side, thus separating the unit into 
two parts so that the inner mechanism can be removed 
(Figs. A-12 ~ A17) . 

Note: If the reducer is motorized (C-adaptor and 
coupling) remove the motor and coupling before 
following the procedure outlined above. As a final step, 
remove the adaptor and cooling fan . 

4. If the unit will not separate easily, gently drive a 
wedge at the line X shown in Fig. A-1 on page A-3 (if 
this produces a burr, be sure to remove it before 
reassembly) . 

5. To lift the slow speed side, attach an eyebolt to the 
tapped hole on the end of the slow speed shaft and 
use a hoist or chain block (Fig. A-12) . 

6. Take out the slow speed shaft rollers, item 1-06, 
page A-3 (Fig . A-13) . Check the slow speed shaft pins 
( 1-01) to see whether any rollers have adhered to 
them. 

7. Using both hands, lift out the top cycloid disc (2-04) 
on the slow speed side (Fig. A-14). 

Assembly 
SM-CYCLO~ Reducers are reassembled by reversing 
the disassembly procedure. Care must be taken to 
exclude dust or foreign matter from the moving parts, 
and to see that gaskets are properly placed to make the 
assembly oil-tight. 

Following are some helpful points to remember when 
assembling SM-CYCL~ Reducers. 

1. Set the ring gear housing and insert the ring gear 
pins and rollers; then test-rotate the pins and rollers by 
hand. (Apply grease liberally to the ring gear pins and 
rollers before they are inserted in grease lubricated 
SM-CYCLO~ Reducers.) 

2. Cycloid discs are a matched pair. Each carries the 
same number stamped on one side of the disc. 

3. Set the cycloid disc with the stamped number face up 
as shown in Fig . A-17. 

A-14 
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8. Remove the spacer ring (2-05) . 
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9. The eccentric (3-04) can be removed from the 
input shaft (3-01) after taking out the retaining ring 
(3-10) and the inner bearing raceway (Figs. A-15 , 
A-16). 
Note: In certain sizes, the eccentric bearings are 
roller bearings without a retainer. Remove bearings of 
the top disc before proceeding with the next step. 
10. Take out the second disc located on the motor 
side. (Also remove second disc bearings and 
eccentric with inner bearing raceway if required .) 
11. Remove the ring gear housing (2-01 ). 
12. Follow these steps to remove the slow speed 
shaft (1-01) with its bearings from the casing (26): (a) 
Remove the horizontal oil seal housing (25). (b) With 
a wooden or hard rubber mallet, rap the inner end of 
the slow speed shaft to expose the retaining ring• 
from the outer raceway of the bearing. (c) Remove 
the retaining ring. (d) Rap the outer end of the slow 
speed shaft with a wooden or hard rubber mallet, and 
remove it from the casing. 
13. The high speed shaft (3-01) with bearings is 
removed from the high speed shaft end shield (8) by 
tapping the shaft end after first taking off the retaining 
ring (3-11 ). 
14. The cycloid disc is made from heat-treated 
bearing steel and the spacer ring is cast iron. Take 
care not to strike them together while handling. 
The above instructions cover complete disassembly. 
In ordinary cases, however, only the removal of the 
cycloid discs and the eccentric, and removal of the 
slow speed shaft from the slow speed end cap is 
necessary. 
*Note: Retaining ring is part of bearing A 

(Part No. 1-02). 

4. Insert the spacer (3-07) and then insert the 
eccentric with bearings by rapping with a wooden or 
hard rubber mallet (Fig . A-16). 

5. Insert the other spacer and the inner bearing 
raceway. Secure them with the retaining ring 
(Fig. A-15). 

6. Set the spacer ring in place. 

7. Insert top disc in such a way that the mark is 
180° opposed to the mark on the bottom disc 
(Fig. A-13). 

8. Insert slow speed shaft rollers (Fig. A-13). 

9. Put the slow speed shaft pins into the rollers (Fig. 
A-12) . The above instructions are for eccentric 
bearings with retainer. Following are the instructions 
suggested for roller bearings without retainer. 

a. First insert the eccentric with inner raceways of 
bearings by rapping with a wooden or hard rubber 
mallet. 
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Fig. A-12 Fig. A-13 

b. Apply grease to the raceway of the eccentric on the 
disc. Fix the rollers and set disc in place. 
c. Insert the spacer ring and set second disc in such a 
way that mark is 180° opposed to mark on the bottom 
disc. 
Eccentric Bearing Replacement Precautions 
The eccentric bearings are specially designed for in
stallation on SM-CYCLO® Reducers. They are special 
roller bearings without outer raceways (refer to the list 
of bearings on pages A-12 - A-13). 
It is necessary to insert replacement bearings with 
numbered surfaces of the inner raceways facing 
outward. Note that incorrect insertion of the bearings 
(i.e. , insertion of bearings with numbered surfaces 
inside) causes trouble. 
Disassembly and Assembly of Sizes 6060-6095 
SM-CVCLO® Reducers 
Small sizes 6060-6095 have a single disc system, so 
they differ in construction from larger sizes in the 
following ways: 
1. A balance weight is provided in lieu of the two-disc 
system. Refer to figure A-18. 
2. The balance weight must be positioned exactly 180° 
as opposed to that of the eccentric. 
3. There are no end plates on either side of the 
eccentric. In all other respects, 6060-6095 have 
exactly the same construction as the larger sizes. 
Follow the instructions given under "Disassembly and 
Assembly". 
Disassembly Of Output Side (6060-612H) 
1. With casing supported , tap output shaft unti l it is 
disengaged from casing. 
2. Remove bearing "A" by using pulling tool. 
3. Replace all bearings, gaskets and seals when 
reassembling. (Pages A-11 - A-13) . 
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Fig. A-14 

Note: Insert second disc with 
number facing slow speed side, 
exactly 180° opposed to number 
on fi rst disc. 
Note: Set disc with number facing 

Fig. A-15 

Fig. A-17 

slow speed side. -----~ 1..---------...J 
Assembly Of Output Side (6060-612H) 
1. Assemble the "B" bearing (Part No. 1-03) on the slow 
speed shaft (Part No. 1-01 ). Heating of "B" bearing is 
recommended for easier assembly. 
Note: Do not exceed temperature of 200°F. 
2. Assemble the casing (Part No. 26) over the slow speed 
shaft (Part No. 1-01 ), being sure to maintain "X" (Fig. A-18). 
3. Carefully tap bearing "A" (Part No. 1-02) onto the slow 
speed shaft (Part No. 1-01 ) until the bearing is flush with the 
shoulder of the casing. 
4. Place the collar (Part No. 1-04H) onto the slow 
speed shaft (Part No. 1-01 ). Heating the collar is 
recommended for easier assembly. 
5. Insert the oil seal (Part No. 18), lip in, into the casing 
(Part No. 26) . 

Note: Measure for dimension "X" preferably in 3 places to 
insure proper spacing. 

Fig. A-18 

....i+---- 1-01 x-- Dimension (inches) 

Frame Size Dimension 
6060/65 0.046 ± 0.007 

6070/75 0.042 ± 0.007 
6080/85 

6090/95 0.046 ± 0.007 

6100/05 0.046 ± 0.007 
610H 

611 0/15/20/ 0.042 ± 0.007 
25 , 612H 
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DAILY INSPECTION 

1. Visually check the oil level gauge on the vertical 
unit, forced-lubricated type. Check lubrication flow by 
viewing piping set and oil signal (Part No. 41 ). Faulty 
operation is caused by a lack of lubrication oil , 
damage to the plunger pump (Part No. 42) or the 
positive displacement pump (Part No. 43) or the 
clogging of pipes, etc. In case of faulty operation, stop 
and inspect the unit immediately. 

2. A temperature rise of approximately 105°F (40.6°C) 
above ambient on the surface of the ring gear housing 
(Part No. 2-01) is allowable if the temperature 

HNF-52451 
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fluctuation is small. If temperature rises rapidly from a 
stable condition, add the recommended oil or grease 
(Tables A-7 and A-11 ). A rapid temperature rise may 
be caused from a lack of lubrication. 

If after lubricating unit, the problem persists, stop 
operation and consult factory. 

3. When an abnormal sound is heard from inside the 
unit, stop operation and inspect the unit. 

4. If the lubrication oil leaks, replace the damaged or 
worn part with a new one. (Refer to Part No. 1-04H, 
Page A-3.) 

Ordering Correct Replacement Units Or Parts 
The SM-CYCLO'" is fully standardized to offer maximum 
part interchangeability among models of the same frame 
size. However, there are many frame sizes, models and 
types in the production range of SM-CYCLO'". Therefore 
to get correct replacement units or parts, proper 
information to identify the speed reducer in question is 
essential. The name plate, which is secured to the body 
of the drive, provides this identifying data. 

Please give the full description shown on the name plate 
to your distributor. Be sure to include the SERIAL 
NUMBER and MODEL NUMBER. This information, 
along with our production records, will enable us to 
provide you with the correct replacement unit or parts. 

Name Plate on SM-CYCLO19 

SM-CYCLO® .. ~ .. ~~~ o. 
CHESAPEAKE VIRGINIA ~fi~~ , . 

MODEL 

RATIO SERVICE FACTOR 

INPUT HP RPM 

OUTPUT TORQUE IN-LB 

SERIAL NO. 

Storage And Operation After Storage 
Storage 6 Months-1 Year 

OIi-Lubricated 

1. Completely fill unit(s) with a rust-preventive oil 
(NP20 or equivalent) or a circulating oil (Shell VSI No. 
100 or equivalent) . 

2. At approximately 3 month intervals, rotate the input 
shaft a sufficient number of times to insure all internal 
components remain coated . (The higher the ratio, the 
greater the amount of rotations needed for proper 
lubrication.) 

Grease-Lubricated 

Grease-lubricated models do not require any special 
attention during storage. (Inspect unit before 
operation.) 

Note: For both the Oil-Lubricated and Grease
Lubricated models, if units are to be stored for a 
period exceeding 1 year, consult factory. 
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Operation After Storage 6 Months-1 Year 

Oil-Lubricated 

1. Completely drain the rust preventive, or circulating 
oil from unit. 

2. Flush unit with the recommended operating oil as 
shown in Table A-11 . 

3. After flushing , fill the unit to the proper oil level with 
the recommended lubricating oil. 

Grease-Lubricated 

Add ½ of the recommended quantity of new grease as 
shown in Table A-10. 

Note: Consult the factory before operating units stored 
for periods greater than 1 year. 
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TROUBLESHOOTING AND REPAIR 0 
This troubleshooting guide is to help you identify and overcome common problems of reducers. If you have a problem 
not listed below, please consult factory. 

PROBLEM WITH POSSIBLE SUGGESTED 
THE REDUCER CAUSES REMEDY 

Overloading Load exceeds the Check rated capacity of reducer, replace with 
capacity of the reducer. unit of sufficient capacity or reduce load. 

Insufficient lubrication. 
Check lubricant level and adjust up to 

Runs Hot recommended levels. 

Improper 
Excessive lubrication. Check lubricant level and adjust down to 

Lubrication recommended level. 

Wrong lubricant. Flush out and refill with correct lubricant as 
recommended . 

Loose Weak mounting Inspect mounting of reducer. Tighten loose bolts 
Foundation structure. and/or reinforce mounting and structu re. 

Bolts Loose hold down bolts. Tighten bolts. 

Worn Disc Overloading unit may Disassemble and replace disc. Recheck rated 

Runs 
result in damage to disc. capacity of reducer. 

Noisy May be due to lack of Replace bearing. Clean and flush reducer and fill 
Failure of lubricant. with recommended lubricant. 
Bearings 

Check rated capacity of reducer, replace with unit Overload. 
of sufficient capacity or reduce load. 

Insufficient Level of lubricant in the Check lubricant level and adjust to 
reducer not properly Lubricant maintained. 

factory-recommended level. 

Damaged Pins Overloading of reducer. Disassemble and replace ring gear pins and 
& Rollers rollers. Check load on reducer. 

Input Shaft Overloading of reducer Replace broken shaft. Check rated capacity of 
Broken can cause damage. reducer. 

Key missing or sheared 
Replace key. Output Shaft off on input shaft. 

Does Not Turn 
Eccentric Lack of lubricant. Replace eccentric bearing. Flush and refill with 

Bearing Broken recommended lubricant. 

Coupling loose or Properly align reducer and coupling. Tighten 
disconnected. coupling . 

Worn Caused by dirt or grit Replace seals. Breather filter may be clogged. 
Seals entering seal. Replace or clean filter. 

Overfilled reducer. Check lubricant level and adjust to recommended 

Oil level. 

Leakage Vent clogged. Clean or replace element, being sure to prevent 
any dirt from falling into the reducer. 

Improper mounting 
position , such as wall or Mount horizontally or rework reducer to wall or 
ceiling mount of cei ling mount. 
horizontal reducer. 
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Warranty 
With the exception of shaft seals, which are a normal wear item, Seller warrants Circulute 3000 Reducers (Products) manufactured 

by Seller to be free from defects in materials and workmanship under normal use and proper maintenance for two (2) years from 

date of shipment. If within such period any product shall be proved to Seller's reasonable satisfaction to be defective, such product 

shall be repaired or replaced at the Seller's option . Seller's obligation and Buyer's exclusive remedy will be limited to such repair 

or replacement and shall be conditioned upon Seller receiving written notice of any alleged defect no later than ten (10) days 

after its discovery within the warranty period. Shipping terms for any repaired or replaced product will be FOB shipping point. If 
necessary, we reserve the right to inspect the product claimed to be defective at Buyer's location or place of installation. Travel 

time and expenses for any Seller service personnel provided to Buyer's premises to effect such repair or replacement will be at 

Buyer's expense. Seller reserves the right to satisfy our warranty obligation in full by reimbursing the Buyer for all payments made 

to Seller and Buyer shall thereupon return the product to Seller. THE FOREGOING WARRANTIES ARE THE ONLY WARRANTIES 

MADE BY SELLER WITH REGARD TO THE PRODUCTS, AND SELLER HEREBY DISCLAIMS ALL OTHER WARRANTIES, 

EXPRESS, STATUTORY AND IMPLIED, APPLICABLE TO THE PRODUCTS, INCLUDING, BUT NOT LIMITED TO, ALL IMPLIED 

WARRANTIES OF MERCHANTABILITY AND FITNESS, AND ALL EXPRESS, STATUTORY AND IMPLIED WARRANTIES 

APPLICABLE TO THE PARTS WHICH ARE NOT MANUFACTURED BY SELLER. These warranties shall not be effective if the 

product has been subject to overload , misuse, negligence, or accident, or if the product has been repaired or altered outside of 

Seller's factory or authorized control in any respect which, in our judgment, adversely affects its condition or operation. Buyer shall 

establish, to our satisfaction , that the product has at all times, been properly assembled, installed, serviced, maintained , tested, 

operated and used in accordance with the current maintenance and operating instructions of Seller and has not been altered or 

modified in any manner without our prior written consent. 
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Model Number Chart for Induction Motor Reducers 
I s I O I 1 I 

Frame Sin 
(from the selection tables) 

INPUT TYPE 
Input Shaft 

Reduction Ratio 
(from the selection tables use 

dashes if al1 four places are not 
used) 

SHFT 

Standard Quill Style NEMA C-Face Input 
Motor Size Ordering 

56C 

143/ 145TC 

182/ 184TC 

213/21 STC 

254/256TC 

284/286TC 

324/326TC 

C I . I 5 I 6 00 
Input Type Mounting 

Type Position 

Shovel Base Input 

Code Motor Size 

C-56 56 

C1 40 143/145T 

C180 182/ 184T 

C210 213/2 1 ST 

C250 254/256T 

C280 284/286T 

C320 324/326T 

· I · I 
Modifications 

(use dashes lo, any place not used • 
list modifications in alphabetical ordef 

using position one first) 

Ordering Code 

S-56 

S140 

S180 

S210 

S250 

S280 

S320 

For coupling style C-Face adapters, please change "C • to "A" in the 

ordering code 

For top mount adapters, please change ·s· to ·r· in the ordering 

code 

MOUNTING POSITION MOUNTING TYPE 
Mounting Type . Ordering Code 

. .... . B 
Mounting Posrtion. .. .... .. .... Ordering Code 

Position L 
(Viewed from 
output shaft) 

Position R 
(Viewed from 
output shaft) Base (foot) . 

Flange... .. .. .. .......... ...... .... . F 

Ring.. . .. . R 

Modifications 
Expansion chamber breather (oil filled units) . 

USDA approved food grade lubricant .... 

Oil level gauge . 

Horizontal .. . . .. ................... H 

Vertical Output Shaft Down .... ...... .......... D 

Vertical Output Shaft Up .. . . . . . . U 

Ceiling (base mount) .. .. ............ .. ........ .... C 

Wall Feet Left (base mount) ................... L 

Wall Feet Right (base mount) ...... .. ..... . R 

High temperature lubricant and acrylic oil seals (104"F to 140°F ambient temperatures) ... 

Oil lubrication in place of standard grease lubrication . 

Grease lubrication in place of standard oi l lubrication 

Low temperature lubricant (·4"F to 32"F ambient temperatures) . 

Synthetic lubricant.. 

Taper pins (for extreme reversing load applications) .. 

E 

. ...................................... F 

G 

······ H 
... J 

.. K 

....... L 

. .. s 
. .............................................................. T 

Washdown breather (oil filled units) .. U 

Washdown modifications (a stainless steel sleeve under the output shaft seal , a V-ring deflector on the output shaft, a sealed motor shaft bearing for 

vertical output shaft down units, and a wash down breather for oi l filled units. This modification reduces the usable shaft length .. . ... W 

White epoxy paint... ............................ X 

Washdown modifications with white epoxy paint . 

Steel-It® paint 

Washdown modifications with Steel-It® paint 

Precision backlash . 

Model Number Chart for Servo Motor Reducers 
s I 0 I 1 11 · I · I 1 I 1 I CTI 0 I 0 ·1 9 I 0 I I 1 I s I 0 00 
Frame Sin 

(from the 
selection tables) 

Backlash 

Reduction Ratio 
(from the selection tables use 

dashes if all four places 
are not used) 

Standard Backlash· Approximately 60 arc-min 0 

Precision Backlash: Less than 6 arc-min P 

Servo Backlash Servo Motor Bolt 
Motor Clrcle Diameter 
Input lnmm 

Qulll Shaft Qulll Shaft Mounting 
Diameter Toler• nce Type Position 

(Specified by 

(See Dimensional Table) 
Shimpo) 

y 

B 
................. C 

. ..................... P 

MoclHlcatlons 
(use dashes for any place 

not used - list modifications 
in alphabetical order using 

position one first} 
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Safety Precautions 

(D 
WARNING 

A 
CAUTION 

A 
CAUTION 

WARNING: The keyways on all shafts are 
extremely sharp. Care should be exercised 
when working with all shafts. 

CAUTION: Do not mount an oil-lubricated 
reducer in other than its intended position. 
Doing this can cause damage to the reducer. 
Contact Shimpo Drives Customer Service for 
information on mounting in a position other than 
the one indicated on the nameplate. 

CAUTION: The reducer should be worked on 
only by a person who is familiar with mechanical 
assembly and disassembly techniques , 
including the proper handling of bearings. 
The reducer can be damaged by improper 
disassembly and assembly techniques. 

Inspection 
Unpack the reducer and check to see that it is identical 
to what is specified in the purchase order. Check the 
model number using the chart on page 3 of this manual. 
Inspect for shipping damage. Notify the shipping agent 
immediately if any damage is discovered. 

Identification 
Circulute 3000® Reducers can be provided in single , 
double or triple reduction configurations. 

For single reduction, the first character of the model 
number indicates the reducer's size. 

For double reduction, the first character of the model 
number indicates the size of the input stage. The second 
character indicates the size of the output stage. 

Installation 
1. Install the unit in a clean, dry location with plenty of 

ventilation. A site in which rain or water is splashed 
around the unit should be avoided unless the reducer 
has been specifically modified for these conditions. 

2. Proper ambient temperature is 32°F - 104°F. (0°C 
- 40°C). If the unit must operate outside of this 
temperature range , contact Shimpo Drives Customer 
Service. 

3. Grease lubricated reducers have no restriction on their 
mounting position. Oil lubricated reducers must be 
mounted in the position that is specified in the model 
number of the reducer. The nameplate of the reducer 
indicates the type of lubrication used. The lubrication 
section of this manual also describes the standard 
type of lubricant that is used in each reducer. 

A 
CAUTION 
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CAUTION: Do not mount an oi l-lubricated 
reducer in other than its intended position. 
Doing this can cause damage to the reducer. 
Contact Shimpo Drives Customer Service for 
information on mounting in a position other than 
the one indicated on the nameplate. 

4. The reducer should be bolted down to a rigid , 
vibration-free base, such as a concrete foundation , 
sturdy cast iron beam, or steel frame work. 

5. Gears, pulleys, or sprockets that are mounted to 
the input or output shafts should slide on easily. 
Pounding these components into place on the shafts 
can damage bearings and other reducer components, 
and should be avoided (Figure 1) . 

6. Mount any gears, pulleys, or sprockets as close 
to the hous ing of the reducer as is practical. 
Overhung loads must be checked prior to operating 
the unit. Contact Shim po Drives Customer Service for 
assistance (Figure 2) . 

7. Secure the gear, pul ley or sprocket to the shaft. If a key 
and set screw are used, the top of the key should have 
.004" to .008" (0.1 mm to 0.2 mm) of clearance. 

8. Make sure that the overhung load on the shaft does 
not exceed the overhung load capacity of the unit. 

9. All connected devices should be checked carefully for 
angular and parallel alignment. 

10. For oil lubricated units, check to ensure that the oil is 
filled to the bottom of the oil level plug. 

11 . For oil lubricated reducers, if a separate breather was 
supplied, install it. If the breather was provided with a 
plug or cover, remove it. Be sure that the breather is 
not obstructed . 

Figure 1 Figure 2 

Direction of Shaft Rotation 
Circulute 3000® Reducers can be operated in either 
direction of input rotation . The input and output shafts 
of single and triple reduction units will rotate in opposite 
directions. The input and output shafts of double reduction 
units will rotate in the same direction. 
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Maintenance 

(D 
WARNI NG 

WARNING: The keyways on all shafts are 
extremely sharp. Care should be exercised 
when working with all shafts. 

In addition to changing the lubricant periodically, the 
following checks should be performed on a regular 
basis. 

Depending on the application, it may be desirable to make 
such checks on a weekly or monthly basis. 

1. Check the case temperature of the reducer. A 
temperature of up to 90°F (50°C) above ambient is 
acceptable. 

2. Check to see if the unit is being overloaded. This 
can often be done by measuring the drive motor's 
current. 

3. Be sure that the reducer is not making an abnormal 
or irregular noise. 

4. Check the reducer for abnormal vibration . 
5. Look for lubricant leaks around the reducer. 
6. Check all power transmitting components for 

misalignment and excessive wear. 
7. Check for loose bolts. This includes the reducer body 

bolts and mounting bolts. 

Repair Instructions 
The fo llowing notes, in combination with the exploded 
view assembly drawings (pages 10-21) , are provided to 
assist in the inspection and repair of the reducer. 

A 
CAUTION 

CAUTION: The reducer should be worked on 
only by a person who is familiar with mechanical 
assembly and disassembly techniques, 
including the proper handling of bearings . 
The reducer can be damaged by improper 
disassembly and assembly techniques. 

Disassembly Instructions 
1. Disassembly always starts from the output side of the 

reducer. 
2. Jack screw holes are provided between many sections 

to assist in the disassembly. 
3. The output shaft bearings on reducers with case sizes 

A through Care held in place using two cone point set 
screws; these must be backed out in order to remove 
the output shaft assembly. 

4. Reducer case sizes D and larger have a snap ring 
around the outside of the output shaft bearing . This 
snap ring must be removed in order to separate the 
output housing from the pin body. 

Inspection Guidelines 
1. Inspect all oil seals for damage. Also inspect the shaft 

surfaces on which they contact. 
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2. Inspect the oil or grease for signs of metal flakes. 
3. Check all bearings to ensure that they rotate freely 

and do not have excessive free play. 
4. Inspect the housing and all torque transmitting 

components for cracks and excessive wear. 

Assembly Guidelines 
1. Assembly always starts at the input side of the 

reducer. 
2. An aerobic gasket compound or gaskets should be 

used between all mating housing parts. 
3. Removable thread locking compound should be used 

on all bolts and nuts. 
4. When reassembling a reducer (case sizes B and 

larger) , ensure that the two eccentric roller bearings 
are installed in opposite directions. For reducer case 
size A, be sure that the cam on the balance weight is 
pointing in the opposite direction of the large lobe on 
the eccentric roller bearing. Failure to do this will result 
in excessive vibration when the reducer is returned to 
operation. 

5. On case sizes B and larger, the two wheels must be 
instal led exactly 180° opposite to each other. Match 
marks are provided on the wheels for this purpose. 
Failure to do this will result in a reducer that will not 
turn. 

6. It is generally easier to install the wheel first and then 
the eccentric bearing. In this way, the rollers do not 
interfere with the hole in the wheel that forms the 
bearing 's outer race. 

7. On case sizes A through C, it is important to ensure 
that the bushings remain seated in the wheel as the 
output shaft assembly is installed. It is often useful to 
use some grease to hold the bushings in position on 
the wheels. 

8. When case sizes A through C are reassembled , the 
cone point set screws should be alternately tightened 
to pull the output shaft in place. Each should be 
loosened a quarter of a turn after the output shaft is 
completely seated in the output housing . 
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Circulute 3000® Reducers are internally lubricated using either grease or oil. The following tables describe the type of 
lubricant that is normally used with these reducers. 

Because different lubricants may be used for extreme environmental conditions, check the nameplate of the reducer to 
determine the type of lubricant that is being used. Lubrication quantities listed are approximate. 

Follow the instructions below when adding lubricant to the reducer. 

Grease lubricated reducers should be disassembled , cleaned and filled with new grease every 5 years or 20,000 hours 
operation, whichever comes first. Under extreme environmental conditions, the grease may need to be replaced more 
frequently. The grease should be packed into the reducer in a similar manner to the way that an anti-friction bearing is 
re-greased . Approximately 50% air space should remain. 

Oil lubricated units should receive an oil change after the first 500 hours of operation . After this initial oil change, the oil 
should be changed after every 5,000 hours of operation or annually, whichever comes first. Under extreme environmental 
conditions, the oil may need to be replaced more frequently. To drain the oil , remove the oil breather plug and the oil 
drain plug . To refill the reducer, install the drain plug and remove the level plug. Add oil through the oil fill opening until 
the oil overflows from the level plug opening . Replace the level plug and the breather. 

Single Reduction, Standard Backlash 

Frame 
All Mounting Positions 

Size 
Input Speed 

Less than 2000 rpm 2000 rpm & Over 

A03 • A07 

B01 • B07 NLGI # 0 Grease 
ISO VG 100 Oil 

C01 • C07 

D01 • D07 

E01 • E07 
N/A 

F03 • F07 

Double Reduction, Standard Backlash, Input Less than 2000 rpm 

Frame 
Horizontal 

Vertical Down Vertical Up 
Size Output Shaft Output Shaft 

AB3, AB7 
NLGI # 0 Grease NLGI # O Grease 

AC3, AC7 
AD3, AD7 

BD7 NLGI # 0 Grease 

BE3, BE? 
ISO VG 220 Oil ISO VG 220 Oil 

CE7 
CF3, CF7 

DF7 ISO VG 220 Oil 

Double Reduction, Standard Backlash, Input 2000 rpm & Over 

Frame 
Horizontal 

Vertical Down Vertical Up 
Size Output Shaft Output Shaft 

AB3, AB? 
AC3,AC7 
AD3,AD7 

BD7 ISO VG 100 Oil ISO VG 100 Oil ISO VG 100 Oil 

BE3, BE? 
CE7 

CF3, CF7 
DF7 ISO VG 220 Oil ISO VG 220 Oil ISO VG 220 Oil 
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Double Reduction, Precision Backlash 

Frame 
Horizontal 

Size 

AB3, AB7 

AC3, AC7 
AD3, AD7 

8D7 ISO VG 100 Oil 

BE3, BE7 
CE7 

CF3, CF7 

DF7 ISO VG 220 Oil 

Lubrication Specifications 

Lubricant Generic 
Type Specification Shell 

Grease 
NLGI #0 Darina EP 
Grease No. 0 

ISO VG 100 
Omala Oil 

Oil Gear Oil 
(AGMA3EP) 

100 

ISOVG 220 
Omala Oil 

Oil Gear Oil 
(AGMA SEP) 

220 

ISOVG 320 
Omala Oi l 

Oil * Gear Oil 
(AGMA6EP) 

320 

Vertical Down 
Output Shaft 

ISO VG 100 Oil 

ISO VG 220 Oil 

Brand Reference 
Mobil 

-

Mobilgear 
627 

Mobilgear 
630 

Mobi lgear 
632 

Exxon 

-

HNF-52451 
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Vertical Up 
Output Shaft 

ISO VG 100 Oil 

ISO VG 220 Oil 

The lubricants listed are for normal 
industrial service, and other oils may 
be specified for severe operating 
conditions. Refer to the nameplate 
of the reducer for specific lubrication 
type. 

Spartan EP 
100 

Spartan EP 
220 

Spartan EP 
320 

*For high temperature applications, 
ISO VG 320 (AGMA 6 EP) is available 
upon request. 

Approximate Lubricant Quantities 
Single Reduction 

Frame 
Size 

A03 -A07 
801 - 807 
C01 - C07 
D01 - D07 

E01 - E07 
F03 - F07 

Double Reduction 

Frame 
Size 

A83, A87 
AC3, AC7 
AD3, AD7 

8D7 
8E3, 8E7 

CE7 

CF3, CF7 

DF7 

Mounting Postion 
Horizontal Vertical 

5 oz 
7 oz 

14 oz 
0.25 gal 0.40 gal 

0.50 gal 0.65 gal 

0.85 gal 1.15 gal 

Mounting Position 

Horizontal 
Vertical Output 

Shaft Down 
10 oz 
15 oz 

0.31 gal 29 oz 
0.32 gal 31 oz 
0.58 gal 42 oz 
0.63 gal 49 oz 
1.00 gal 72 oz 
1.08 gal 2.06 gal 

Vertical Output 
Shaft Up 

0.45 gal 

0.51 gal 

0.90 gal 

0.98 gal 

1.53 gal 

2.06 gal 

Grease quantiles 
are given in oz. Oil 
quantiles are given 
in gal. 

SHIM PO DRIVES, INC. / 1701 GLENLAKE AVE ITASCA IL 60143 / P: 800.842.1479 / F: 630.924 .7382 / WWW.SHIMPOORIVES.COM / INFO@SHIMPODRIVES.COM 7 

Appendix 425 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

SHIMPO CIRCULUTE 3000 

Oil Fill, Level and Drain Locations 

C 
0 ·-.. 
CJ 
:::s 
"0 
C1) 
a: 
C1) -a, 
C ·-u, 

C 
0 ·-.. 
CJ 
:::s 
"0 
C1) 
a: 
C1) -.a 
:::s 
0 
C 

Base Mount 

oil fill 

oil fill 

oil fill 

Flange Mount 

oll fill -~ • oil level 

oll drain 

oil drain 

oil fill 

oil level oil level 

oil drain 

oil level 

Ring Mount 

oil drain 

8 .... , 
oll draln ~ 

oil fill 

oil level 

oil drain 
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SHIMPO CIRCULUTE 3000 

Exploded View Drawings & Parts Lists 

Single Reduction Case Sizes 

Frame Case 
Size Size 

A03 -A07 A 
801 - 807 B 

C01 - C07 C 

D01 - D07 D 
E01 - E07 E 
F03 - F07 F 

Double Reduction Case Sizes 

The following pages (10-21) provide exp loded view 
drawings and parts lists for Circulute 3000® Reducers . 

These are grouped by case size. Single reduction reducers 
use one case size. Double reduction reducers are built 
from two case sizes. 

A coupler and a counter shaft , along with other support 
parts , are used to connect the two case sizes together. 

Frame Input Case Output Case 

The connection parts are shown with the smaller, 
input case size reducer. The charts relate the model 
number of the complete reducer to the case sizes used. 

Size Size Size 
A83, A87 A B 

AC3, AC7 A C 

AD3, AD7 A D 
8D7 B D 

8E3, 8E7 B E 
CE7 C E 

CF3, CF7 C F 
DF7 D F 

Generic Part Number Examples 

S-50 
External snap ring, 50mm in 
diameter 

R-47 
Internal snap ring , 47mm in 
diameter 

Double lip oil seal , for a 45mm 
D456008 shaft and 60 mm outside 

diameter, 8 mm thick 

Single lip oil seal, for a 25 mm 
S254008 shaft and 40 mm outside 

diameter, 8 mm thick 

Generic parts, such as oil seals , snap rings , keys and many 
bearings, are described in enough detail to allow you to 
purchase them locally. 

Examples of the numbering system for snap rings and oil seals 
are given in the table below. Other parts are self-explanatory. 

When ordering parts , please provide the following 
information : 

• Complete model number of the reducer 

• Serial number of the reducer, if available 

• Item number of the part 

• Description of the part 

With the above information , we will be able to ensure that 
you are ordering the correct parts for your reducer. If you 
find that it is necessary to return a part, contact Shimpo 
Drives Customer Service for complete shipping instructions 
and a return materials authorization number. 

NOTE: We will not accept returned parts or units without a return 
materials authorization number. 
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Parts List - Frame Sizes D01 - D07 (Double Reduction Case Size D) 
Item Qty Part Number Description 

1 1 BERG1400010 Base ND1 

2 1 BNlY1400920 Pin Housing ND1 

2 1 BNZY3400920 Pin Housing ND2 

2 1 BNZY5400920 Pin Housing ND3 
2 1 AERA142 1022 Pin Housing 041 Precision 

Backlash 
2 1 AERA4421021 Pin Housing 042 Precision 

Backlash 
2 1 AERA5421022 Pin Housing 043 Precision 

Backlash 
3 1 AERB1400030 Holder with Pins N01 

3 1 AERB2400030 Holder with Pins N02 

3 1 AER84400030 Holder with Pins ND3 

4 1 BERB1400051 Bearina Cover A ND1 

5 1 BERB1400480 Locating Spacer ND1 

5 1 BERB2400480 Locating Spacer ND2 

5 1 BER84400480 Locatina Soacer ND3 

6 1 BERB1400470 Outout Bushina ND1 
7 1 BERB1400540 Gasket at Bearina Cover A ND1 

8 2 BERB1400560 Gasket at Pin Housina, N01 

9 1 KNZY1437040 Output Shaft Assy ND1 

9 1 KNZY2437040 Output Shaft Assy ND2 

9 1 KNZY3422041 Output Shaft Assv ND3 
10 2· BERB1400220 Wheel ND1 
10 2· BERB2400220 Wheel ND2 
10 2· BERB4400220 Wheel ND3 

10 2· BERB3400220 Wheel N04 

10 2· BERB5400220 Wheel NOS 

10 2· BERB6400220 Wheel ND6 
10 2· BERB7400220 Wheel ND7 

10 2· BERA1400222 Wheel D1 

10 2· BERA2400222 Wheel D2 

10 2· BERA4400223 Wheel 03 

10 2· BERA3400223 Wheel D4 

10 2· BERA5400223 Wheel D5 

10 2· BERA6400222 Wheel D6 

10 2· BERA7400223 Wheel D7 

11 1 BERB 1400230 Wheel Spacer ND1 

11 1 BERB2400230 Wheel Spacer ND2 
11 1 BERB3400231 Wheel Spacer N03 

11 1 BERA1400230 Wheel Spacer 01 

11 1 BERA2400230 Wheel Spacer 02 

11 1 BERA3400231 Wheel Spacer 03 

12 15• BERB1400361 Bushing N01 

12 15• BERA1400360 Bushina 01 
14 .. BERA1400381 Internal Pin D1 
14 .. BERA1421380 Internal Pin D41 

16 2· BERA1400400 Eccentric Bearing 01 
16 2· BERA2400400 Eccentric Bearing 02 

16 2· BERA4400400 Eccentric Bearing 03 

16 2· BERA3400400 Eccentric Bearing D4 

16 2· BERA5400400 Eccentric Bearing 05 

16 2· BERA6400400 Eccentric Bearing D6 
16 2· BERA7400400 Eccentric Bearina 07 

17 1 RBBGA006213 Ball Bearing 6213NR 

17 1 RBBKA006213 Ball Bearina 6213NROD 

18 1 RBBCA006010 Ball Bearing 601 OZZ 

18 1 RBBCA006210 Ball Bearina 621 OZZ 

19 1 ROSPA750013 Oil Seal D750013 

20 1 RLKAA007040 Key 7x7x40 

20 1 RLKAA010038 Kev 10x8x38 

21 1 56000321 Kev 5l8x5l8x2.95 (75mm) 

22 1 RLPAA010035 Serina Pin 10x35 

23 8 RSRAC010090 Hex. Head Screw M10x90, 1 H 
24 6 RSRAA010035 Hex. Head Bott M10x35 

26 8 RSNBA000012 Nut, Hex. M12 Tvoe 3 

27 8 RWLBA000010 Snrino Washer Disk, PS M10 

C/F - Contact SHIMPO Drives Customer Service 

indicates that these parts must be purchased in sets of this size. 

indicates that the number of items per reducer varies 

Comments 

11 ,17,35,71 :1 
29,59:1 
47:1 
11 ,17,35,71 :1 

29,59:1 

47:1 

11 ;1 
17:1 
29,35,47,59,71 :1 

11 ;1 

17:1 
29,35,47,59,71 :1 

11 ;1 
17:1 
29,35,47,59,71 :1 
11 :1 
17:1 
29:1 
35:1 
47:1 
59:1 
71 :1 
11 : 1 , Precision 
Backlash 
17:1, Precision 
Backlash 
29:1, Precision 

Backlash 
35:1, Precision 
Backlash 
47:1, Precision 
Backlash 
59:1, Precision 
Backlash 
71 :1, Precision 
Backlash 
11 :1 
17:1 
29,35,47,59,71 :1 
11 : 1, Precision 
Backlash 
17:1, Precision 
Backlash 
29,35,47,59,71 :1, 
Precision Backlash 

Precision Backlash 

Precision Backlash 
11 :1 
17:1 
29:1 
35:1 
47:1 
59:1 
71 :1 

Vertical Up 
11 :1 
except 11 :1 

11 :1 
except 11 :1 

Item Qty Part Number Description Comments 
28 8 RWLBA000012 Sprina Washer Disk, PS, M12 
29 7 RWSAA000010 Lock Washer M10 

32 2 RSPAA000104 Sauare Head Plua PT1/4 PG2 
34 4 RSPBB000104 Hex. Headless Plua PT1 /4 
36 1 SSQBA000308 Breather Plua PT3/8 BC3 
37 1 ROT AA000004 Plua Red 4mm00 Rubber 
51 1 RBBCA006209 Ball Bearing 6209ZZ 140TC/180TC 
51 1 RBBCA006310 Ball Bearing 6310ZZ 210TC 
51 1 RBBCA0062 12 Ball Bearina 6212ZZ 250TC 
53 2 RLSSA000045 Snap Ring S-40 External 140TC/180TC 
53 1 RLSSA000050 Snap Ring S-50 External 210TC 
53 1 RLSSA000060 Snap Rina S-60 External 250TC 
56 4 RSSAA008020 Socket Screw M8x20 11:1 
56 4 RSSAA010020 Socket Screw M 1 Ox20 except 11 :1 
57 4 RWADB000008 Lock Washer MB 11 :1 
57 4 RWADB000010 Lock Washer M10 exceot 11 :1 

63 1 RBBCA006307 Ball Bearina 6307ZZ 

66 1 RLSAA000035 Snao Rina S-35 External 

101 1 BXKG0415021 Matar Flange D7 56C/140TC 
101 1 BXKG0437021 Motor Flange 04 180TC 

101 1 BXKG0455021 Motor Flange 05 210TC 

101 1 BXKG0491021 Motor Flange D6 250TC 
101 1 CIF Motor Flange Servo Input 

102 1 KNZY7407050 Motor Shaft 06 w/Brg 56C except 11 : 1 
102 1 KNZY5415050 Motor Shaft 05 w/Brg 140TC except 11 :1 
102 1 KNZY1437050 Motor Shaft 01 w/Brg 11 :1180TC 
102 1 KNZY2437050 Motor Shaft 03 w/Brg 180TC except 11 :1 
102 1 KNZY1455030 Motor Shaft 02 w/Brg 11:1210TC 
102 1 KNZY2455030 Motor Shaft 04 w/Brg 210TC except 11 :1 
102 1 KNZY1491030 Motor Shaft 07 w/Brg 11 :1 250TC 

102 1 KNZY2491030 Motor Shaft 08 w/Brg 250TC except 11 :1 
102 1 C/F Motor Shaft Servo lnout w/Bra 
103 1 BERB0103040 Counter Shaft Bushing N01 11 :1 Shafi ln & 250TC 
103 1 BERB0203040 Counter Shaft Bushing N02 Shaft In & 250TC 

except 11:1 
104 1 BERB0103030 Distance Collar N01 11 :1 Shafi In & 250TC 
104 1 BERB0203030 Distance Collar ND2 Shaft In & 250TC 

exceot 11 :1 
105 1 RBRCA002204 Roller Bearing NF2204 11 :1 
105 1 RBRCA002305 Roller Bearina NF2305 exceot 11 :1 
107 1 RLSAA000024 Snap Ring S-24 External 11 :1210TC 
107 1 RLSAA000028 Snap Ring S-28 External 140TC-210TC 

exce t 
109 1 RLSRA000085 Snap Ring R-85 Internal 140TC/180TC 

109 1 RLSRA000100 Snao Rina R-100 Internal 21 OTC/250TC 
110 1 ROSAA355008 Oil Seal S355008 
111 1 RSIAAOOOO 10 Eve Boll M10 

112 1 RSSAA006014 Socket Screw M6x14 210TC 
11 2 1 RSSAA008014 Socket Screw M8x14 250TC 
114 1 SOBAA000015 Rubber Pluo 15mm Dia. LP2 210TC/250TC 
201 1 BXEA1400110 lnout Bracket 0 1 
202 1 BERA1400120 Bearino Cover B D1 

205 1 BERA1400550 Gasket at Bearina Cover B 01 

206 1 KNZY1437060 Input Shafi D1 w/Brg 11 :1 

206 1 KNZY2437060 lnout Shaft 02 w/Bra exceot 11 :1 

218 1 ROSPA355008 Oil Seal D355008 
219 1 56000309 Kev 1/4x1 /4x1 .37(35mm) 

223 4 RSRAA006025 Hex. Head Bolt M6x25 
230 4 RWSAA000006 Sprina Washer M6 

301 1 BERG1431160 Outout Flanae ND1 
308 8 RSNAA000010 Nut M10 Tvoe 1 
501 1 KERB0004610 Counter Shaft Assy . NDF1 11x11 ,17 

501 1 KERB0004620 Counter Shaft Assy. NDF2 11x29-71 

501 1 KERB0004630 Counter Shaft Assv. NOF3 17x17 

503 1 BEXB0947010 Coupler NDF1 DF 

504 8 BERA1331181 Stud Bolt M10x100 

506 1 BERB0111040 Counter Shaft Bushing NF1 For Counter Shaft 
Assy. NDF1 & 3 

506 1 BERB4511040 Counter Shaft Bushing NF2 For Counter Shaft 
Assv NDF2 

509 1 RBBAA006213 Ball Bearinq 6213 

512 1 RLKAA012058 Key 12x8x58 KM10 For Counter Shaft 
Assy. NDF1 & 3 

512 1 RLKAA015058 Key 15x10x58 KM12 For Counter Shaft 
Assv. NDF2 

701 1 BERG1400040 Rinq Output Housinq ND1 

707 6 BERA 1300080 Stud Bolt M10X118 
712 2 RSRBA010075 Socket Screw, M10x75 
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Exploded View - Frame Sizes D01 - D07 (Double Reduction Case Size D) 
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Troubleshooting 
CONDITION PROBLEM POSSIBLE CAUSE SOLUTION 

I 
Overtoad tripped 

Reset the overtoad. If condition continues, check the motor and reducer 
sizing. Drive motor not operating Remove the motor from the reducer and apply power. Replace ~ It does 

Defective drive motor 
not operate eropert~. 

Input jammed 
1 improper input dnve tram alignment or Check all portions of the input drive assembly for proper alignment and 
assembly smooth operation. ---
Broken or missing key Inspect the keys on all input drive shatts. F" .... ·-~"' ... Defective input drive train 

Inspect all input drive components for proper assembly and operation. 
Check the tension and condition of any lnout drive belts. 

~issing__l<e_y Inspect the keys on all output drive shatts. 
--

Defective output drive train 
Check all portions of the output drive assembly for proper alignment and 

Load does smooth operation. 
not rotate Output mechanical problems ~---

Disconnect the reducer from the driven load. Operate It usln~ 
Worn load components motor. Check for smooth, Quiet operation. Disassemble and repair the 

" ~ ~ 
reducer if reguired. - -

Load too large for the motor/reducer 
Compare the see of the drive train with the see of the load. If necessary, 
replace with a larger motor/reducer combination. For an existing 

Overtoad combination application, consider any changes that might have Increased the load. 

I worn load components 
'lnspeclalTToad components tor damage or wear. Replace or repair as 

I- needed. 
1lisconnect the reducer from the driven load. Operate It using the drive 

Damaged reducer Damaged reducer components motor. Check for smooth, Quiet operation. Disassemble and repair the 

--I- )'educer, If required. 

Motor overtoaded 
Check motor current to see If it Is overloaded. Repair the cause of the 
overload or replace with a larger motor/drive combination. 

Motor connected to wrong power Compare the voltage and freQuency of the power source to the motors 

Load does not Drive motor turning too slowly ~ur_ce __ nameplate. 

reach full spead Adjustable speed drive Is too slow 
If the motor Is driven by an adjustable speed drive, ensure that It Is 
operating property. 

Incorrect motor Check the motors nameplate for proeer speed rating. 

Incorrect reducer selected Reducer ratio too high 
Replace the reducer with one having a smaller ratio. It may be necessary 

--,-- }O change the sizes of the motor, the reducer, or both. 
Damaged motor Disconnect the motor and drive it separately. Replace If necessary. 
Damaged or misaligned drive train -,-Check all drive train components for proper alignment and operatmn:-

Damaged components comoonents ~ eplace as necessary. 

Unusual noise Damaged reducer 
Disconnect the reducer from the load and operate It. If necessary, 
disassemble and repair. Look for external causes of the damage. 

'Vibration Loose mounting _}heck all mounting bolts and all reducer body bolts for tightness. -
Improper lubrication 

Improper reducer lubrication type or 
Lubricate the reducer according to factory specifications. 

quantity -- Check the motor current to detrermine If the drive Is overtoaded. Reduce Overload 
the load or crease the motor/reducer slze. 

Excessive load lnpuVoutput misalignment or excessive 
overhuno/thrust load 

Check all Input and output connections for proper alignment. 
- ---

Excessive Improper cooling Restricted air flow 
Inspect motor and reducer tans for proper air flow. Clean as reQulred. Be 

temperature ~ 
sure that the reducer is in an area where air can flow freely around It. 

-
Ambient temperature is not in the range t C t t Sh' D -Improper ambient temperature from 32'F to 104 ' F on ac ,mpo nves. 
Improper reducer lubrication type or 

,__ --

Improper lubrication 
auantitv 

Lubricate the reducer according to factory specifications. 
--

Reducer damaged J>1sassemble and repair the reducer as reQulred. Mechanical damage --
Excessive internal pressure Plugged oil breather Be sure that the oil breather Is installed and functioning property. 
- ---

Damaged oil seals i1nspect all oil seals. Replace if necessary. 

Lubricant leaks Loose reducer body joints 
Inspect all body joints for leaks. Tighten all body bolts. If necessary, 

Damaged or loose components disassemble the reducer and replace the gaskets. 

Cracked reducer body 
Inspect the reducer for cracked body parts. Disassemble and replace as 
needed. 1 Excessive input speed 

Reducer input shaft is being driven at Reduce the imput speed. Contact Shimpo Drives if an input speed 
-

more than 1750 rpm greater than 1750 rpm is reQuired. 

Improper assembly 
1 he eccentncs are aligned m the same Disassemble the reducer and ensure that the eccentrics are mounted 
direction _ opposite to each other. 

Vibration Loose mounting bolts or structure or 
- -

Improper mounting improper alignment of connected 
Ensure that the reducer is firmly mounted to a rigid base. Check the 

equipment 
alignment of devices connected to the reducers input and output. 

Damage Internal damage to the reducer Disassemble and inspect all reducer parts, particularty bearings. 
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The Complete Line of Shimpo Drives Products 

Adjustable Speed Drive Speed Reducer 

Servo Cycloidal Speed Reducer Overhead Conveyor Speed Reducer 

Servo Planetary Gearhead Top Mount Adaptor Reducer 

DISTRIBUTED BY: 

CIRC3000.002. 11 05 

Nidec 
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Additional information vendor information can be found in Hanford Site 

Integrated Document Management System (IDMS) 
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Operating and Maintenance 
Instructions 
Macerator 

Range 

MAC 110 I 

,.. --.., 

Non binding Operating and Maintenance 
Instructions 
seepex operating and maintenance instructions are individually compiled for each pump. 
These operating instructions are non binding and give only an overview. 
Binding operating instructions can be requested using the email address om@seeoex.com . 
For this purpose, please also indicate the relevant pump comm. number. 

This operating and maintenance instruction 
includes important safety information and 
instructions for installation, commissioning, 
operating and maintenance of the seepex machinery. 
It is essential therefore, that the responsible 
specialist refers to it before starting any 
work on the machinery as well as prior to 
commissioning. Futhermore, this instruction 
must always be available on site. 
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Operating and Maintenance 
Instructions 
Macerator 

index 

item document denomination 

1.0.0 OM .GEN.01e General 
2.0.0 OM.SAF.01e Safety 
3.0.0 OM.TRA.01e Transport and Intermediate Storage 
4.0.0 OM.DES.02e Description of the seepex pump and Accessories 
5.0.0 OM.INS.02e Assembly and Installation 
6.0.0 OM.COM.02e Commissioning/De-commissioning 
7.0.0 Service and Maintenance 

OM.MAl.11e 110 I with flushing connection 
OM .MAl.11e 110 I without flushing connection 

7.1.0 Disassembly / Re-assembly 
OM.CHD.04e 110 I with flushing connection 
OM.CHD.02e 110 I without flush ing connection 

9.0 .0 OM.ACC.01e Auxiliary seepex documentation 
Sectional drawing and parts list 

9.3.0 075-006A1 Sectional drawing with flushing connection 
9.4.0 SL.075.006 Part list 
9.3.0 075-001A1 Sectional drawing without flushing connection 
9.4.0 SL.075.001 Part list 
9.5.0 Shaft Sealing 

OM.SEA.09e Shaft sealing with flushing connection 
075-007A2 Sectional drawing shaft sealing with flushing connection 
SL.075.007 Parts list shaft sealing with flushing connection 
OM.SEA.05e Shaft sealing without flushing connection 
075-002A2 Sectional drawing shaft sealing without flushing connection 
SL.075.002 Parts list shaft sealing without flushing connection 

9.6.0 Wearing Parts and Gaskets 
OM.WPS.10e 110 I with flushing connection 
OM.WPS.10e 110 I without flushing connection 

OM .SPT.02e Tools 
10.0.0 OM .MDS.01e Manufacturer's documents from sub-supplier 

99.0.0 OM.ADR.01e seepex Subsidiaries 
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1. 
General 

1.1 
Application 

Operating Instructions 
seepex Machine 
General 

These operating instructions contain basic infor
mation on the installation , commissioning and 
maintenance of seepex machines. Compliance with 
the work steps described in the individual sections is 
essential. 

1.2 
Details of the seepex machines 

1.2.1 
Operating Instructions 

The Commission Number (comm. no) assigns the 
operating instructions to a particular seepex 
machine. The operating instructions are produced in 
relation to a specific job/commission and are valid 
only for the machine whose comm . no. is identical 
with that indicated on the cover sheet and possessing 
the associated data sheet, Point 9. 

1.2.2 
Manufacturer 

The machines were manufactured by seepex. 

1.2.3 
Range, Size, Version 

of the machines are stated in the appended data sheet, 
Point 9. 

1.2.4 
Machine Comm. No. and Year of Construction 

are stated on the type plate at the machine. 

1.2.5 
Release Date of the Operating Instructions 

is stated on the cover sheet of the operating 
instructions. 

1.2.6 
Modifications, Notes of Modification 

If modifications to the machines are 
carried out in agreement with seepex, a new set 
of operating instructions will be provided, or the 
existing operating instructions will be supplemented by 
an additional sheet together with a new cover sheet. 
The date of modification and modification index will be 
noted on the new cover sheet. 

HNF-52451 
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1.2.7 
EEC Machine Directive 

1.2.7.1 
Manufacturer's Declaration 

seepex Manufacturer's Declaration as requi red by the 
EEC Machine Directive 89/392/EEC, Append ix II B: 

The seepex machines delivered in accordance with 
our design are intended to be fitted in one machine or 
assembled together with other machines to form one 
machine/plant. The commissioning of the machine is 
forbidden unti l such a time as has been established 
that the enti re machine/plant satisfi es the requirements 
of the EEC Directive for Machines as amended 
91 /368/EEC and 93/44/EEC. 

Particular attention must be paid to the safety 
requirements specified in EN809 (sand Equipment for 
Fluids) as well as the information in these operating 
instructions. 

1.2.7.2 
Declaration of Conformity 

seepex machines possessing no safety accessories 
do not fulfill the requirements of the EEC Machine 
Directive 89/392/EEC as amended 91 /368/EEC and 
93/44/EEC. 

For this reason , no Declaration of Conformity as 
requi red by the EEC Machine Directive 89/3g2/EEC, 
Appendix IIA can be issued before appropriate safety 
devices have been installed/mounted on the machine 
and/or plant with due regard to the information given in 
these operating instructions. 

The following harmonized standards are part icularly 
applicable: 
EN 809, EN292T1, EN292T2 
Applicable national standards and specifications must 
be taken into consideration . 

Following assessment of the conformity of the 
machine/plant wi th the EEC Machine Directive, 
customers may on thei r own initiative place on the full 
machine/plant the EEC symbol 'CE' as defined in 
Identification Directive 93/68/EEC. 

I CAUTION I 
This documentation must be kept available for at 
least 10 years. 
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1.2.8 

Operating Instructions 
seepex Machine 
General 

Copyright and Industrial Property Rights 

These operating instructions are copyrighted . The 
reproduction , in part icular by photocopying, of these 
instructions is not permitted (§§ 54, 54 UrhG) and 
constitutes a criminal offence (§ 106 UrhG). 
Proceedings will be instituted if the copyright is 
violated. 

1.2.9 
Specifications Required for Inquiries and Orders 

The following information must be included when 
inquiring about replacement parts or placing orders: 
- comm. no. 
- I machine type 
This information is given on the type plate mounted the 
machine. 

1.2.10 
Technical Data Sheet 
see Point 9. 

1.2.11 
Performance Data, Load Index, Power 
Consumption 

are indicated in the associated data sheet, Point 9. 

1.2.12 
Sound Pressure Level 

The sound pressure level and/or noise characteris-tics 
of the seepex machines are ascertained in accordance 
with DIN 45635. The measuring guidelines are largely 
identical with the international standards ISO 3740-
1980 and ISO 3744-1981 . 

1.2.13 
Operating Range 

Employment of the machine is not permissible for 
purposes other than those stated in the data sheet, see 
Point 9. seepex cannot accept liability for damage 
arising through failure to comply with this operating 
range. 

1.3 
Supplementary Information 

1.3.1 
Accessories, Optional Extras 

Please refer to the data sheet, Point 9. 

1.3.2 
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Company Address, Service Addresses 

see Point 11 
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2. 
Safety 

Operating Instructions 
seepex Machine 
Safety 

These operating instructions contain basic require
ments to be observed during the installation, opera-lion 
and maintenance of the machine. Therefore, the 
instructions must be read by the mechanical fitter and 
by the technical personnel/operator responsible for the 
machine prior to assembly and commissioning, and 
kept available at the operating site of the machine/plant 
at all times. 

Compliance is required not only with the general safety 
instructions given in this section but also with the 
detailed instructions, e.g . for private usage, given 
under the other main headings in these operating 
instructions. 

2.1 
Labeling of Advice in the Operating Instructions 

In these operating instructions safety advice whose 
non-observance could lead to danger for life or limb is 
labeled with the following general hazard symbol: 

safety symbol acc. to ISO 3864 - B.3. 1 

Warnings regarding electric power are labeled with : 

safety symbol acc. to ISO 3864 - B.3.6 

Safety instructions whose non-observance could 
jeopardize the machine and its functions are labeled 
by the word 

CAUTION 

Always comply with instructions mounted directly on 
the machine, e.g. 
- rotational direction arrow 
- fluid connection indicators 

and ensure that the information remains legible. 
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2.2 
Personnel Qualifications and Training 

Personnel charged with operation , maintenance, 
inspection and assembly must be in possession 
of the appropriate qual ifications for the tasks. 
The company operating the machine must define 
exact areas of responsibility, accountabilities and 
personnel supervision schemes. Personnel lacking 
the required skills and knowledge must receive 
training and instruction. If necessary, the opera-ting 
company may commission the manufacturer/ supplier 
to conduct these training courses. Further-more, the 
operating company must ensure that the personnel 
fully understand the contents of the operating 
instructions. 

2.3 
Dangers Resulting from Failure to Observe Safety 
Instructions 

Failure to comply with the safety instructions may lead 
to hazards to life and limb as well as dangers for the 
environment and the machine. Non-obser-vance of 
safety instructions can invalidate the right of claim to 
damages. 

The fol lowing are just some examples of possible 
dangers resulting from failure to comply with the 
safety instructions: 

- Failure of important machine/plant functions 

- Fai lure of prescribed methods of service and 
maintenance 

- Danger to life and limb due to electrical , mechanical 
and chemical influences 

- Danger to the environment due to the leakage 
of hazardous substances 

2.4 
Safety-conscious Working 

Always comply with the safety instructions listed in 
this document, the existing national accident 
prevention regulations and any company-internal 
work, operating and safety ru les. 
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2.5 

Operating Instructions 
seepex Machine 
Safety 

Safety Instructions for the Operating 
Company/Machine Operator 

- Any potentially hazardous hot or cold machine parts 
must be provided with protection against accidental 
contact at the customer"s premises. 

- Protective guards for moving parts (e.g. coupling) 
must never be removed while the machine is in 
operation. 

- Leakages (e .g. in the shaft seal) of hazardous 
conveying liquids (e.g. explosive, toxic, hot) must be 
drained in such a way that no danger arises for 
persons or for the environment. Always observe the 
relevant statutory requirements . 

- The risk of exposure to electrical power must be 
eliminated (for details, see the VOE regulations, for 
example, or those of the local power supply 
company) . 

2.6 
Safety Instructions for Maintenance, Inspection 
and Assembly Work 

The operator must ensure that all maintenance, 
inspection and assembly tasks are carried out by 
authorized and qualified personnel who have studied 
the operating instructions closely and become 
sufficiently familiar with the machine. 

As a basic rule , the machine must be brought to 
a standstill before work is carried out. Always comply 
with the de-commissioning procedure described in 
this document. 

Any machiness or assemblies conveying media that 
are detrimental to health must be decontaminated . 

Immediately following completion of work, all safety 
and protective devices must be replaced 
in position and, where applicable, re-activated. 

Before re-starting the machine, observe the points 
listed under the heading "Initial Startup". 

2.7 
Unauthorized Modification and Manufacture of 
Replacement Parts 

Conversions or modifications of the machine are 
permissible only in consultation with the manu
facturers. Original manufacturer replacement parts 
and manufacturer-approved accessories enhance the 
operational safety of the machine. The usage of 
unauthorized parts may lead to the nullification of the 
manufacturer's liability for any resultant damages. 
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2.8 
Imperm issible Modes of Operation 

The operational safety of the machines supplied is 
warranted only for employment in accordance with the 
intended use as defined in Section 1 - General - of 
these operating instructions. Never allow the 
threshold values specified in the data sheet to be 
exceeded . 
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3. 
Transport and Intermediate Storage 

3.1 
Safety Precautions 

Employ appropriate transport means, hoists and tools 
when transporting and storing the machine, always 
observing the safety instructions. 

3.2 
Transport 

Depending on its weight, the seepex machine must 
be transported manually or with appropriate trans-port 
means. Comply with the transport instructions on the 
packing. 

3.3 
Unpacking 

The design of the packing is such that the equip-men! 
can be removed manually or, if demanded by the 
weight , by means of appropriate hoists. 

Any screw fittings between the machine and the 
packing must be undone. Comply with the attached 
information notices and symbols. 

3.4 
Intermed iate Storage/Preservation 

Unless otherwise indicated in the data sheet, seepex 
machines are provided with preservation only for the 
duration of transport . If a long period of intermediate 
storage is foreseen before the machine is 
commissioned , it is necessary to pro-vide 
supplementary preservation . If necessary, 
the appropriate measures should be drawn up in 
consultation with seepex. 

Intermediate storage in extreme climatic conditions is 
permissible only for machine whose design is 
appropriate to the circumstances. If necessary, 
seepex must be consulted. 

I CAUTION 

Pumps of the range MAP 
If the period from supply and subsequent storage until 
the commissioning is more than 4 weeks, the hoses 
should be dismantled, refer to Point 7. 

3.5 
Protection against Environmental Influences 

To afford protection against environmental influences, 
the intermediate storage location 
must be dry, enclosed and free from frost. 
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Datum 

Description of the seepex Macerator 
and Accessories 

.., 
date 14.07 .95 

4. 
Description of the seepex Macerator and 
Accessories 

4.1 
General Description, Design and Mode of Operation 

The main components of a seepex macerator are a 
complete (replaceable) headstock assembly with 
shearplate, rotating cutterhead with fi xed kn ives, 
macerator cas ing and drive. 

The openings in the shearplate are either circular or 
oblong. The shape, size and number of openings is 
dependent on the conveying capacity and the required 
size of the macerated product. 

if necessary the complete headstock assembly can be 
easily replaced by a new or reconditioned unit, it is not 
necessary to dismantle the pipe work. 

The seepex macerator has a cutting action and 
does not tear the solids or textiles which have to 
be macerated. A lower driving power ca n be used 
in compari son to other systems. By selecting low 
output speeds a higher torque is developed and the 
driving power can be further reduced. An optimal 
cutting effect is achieved by having a low clearance 
between shearplate and the knives/cutterhead. 

4.2 
Mechanical Design 

Please consult the sectional drawing, Point 9, for the 
mechanica l design of the macerator. The data sheet, 
Point 9, gives information on the design of the 
macerator housing, cutterhead, shearplate and the 
rotating parts. 

Refer to document OM. SEA. _ _ , Point 9 for 
information on the design of the shaft sea l. 

The data sheet, Point 9, specifies details of the 
design of the drive. Further details are given in the 
appended manufacturer's documents, Point 10. 

4.3 
Accessories 

Consult the data sheet, Point 9, for information. 

4.4 
Dimensions, Weight 

Consult the appended dimensional drawing, 
Point 9. 

4.5 
Design Variants 

Refer to the data sheet, Point 9, for the design of the 
seepex macerator. Other design variants are 
possible, whereby seepex must first check whether a 
particular macerator is suitable for the intended 
purpose. 

4.6 
Operating Site Specifications 

Operating site specifica tions are listed in the data 
sheet. Point 9. Details of the space required for 
installation, operation and maintenance are given in 
Point 5.2.1. 
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5. 
Assembly and Installation 

5.1 
Mounting Tools/ Hoists 

No special tools are required for the assembly and 
installation of the pump. 

The customer must check the dimensions and weight 
of the seepex progressive cavity pump to ascertain 
whether the available hoisting apparatus 
is sufficient for the assembly and fitting of the pump. 

5.2 
Initial Assembly 

5.2.1 
Inspection Prior to Commencement of Assembly 

5.2.1.1 
Location 

The place of installation for the macerator must 
conform with the site stated in the data sheet in Point 
9. Any change of location must be checked and 
approved by seepex . 

5.2.1.2 
Space Requirements 

Customers are responsible for determining the 
space requirements: the following factors must be 
taken into consideration : 

• dimensions and weight of the machine 
• required transport and hoisting equipment 
• possible piping layout with allowance for the space 

allowing disassembly of the rotor as defined in 
5.2.1.3 

• freedom of movement to : 
operate the drive I 
speed regulation 
read speed and pressure indicators 
adjust a stator retensioning device, if fitted 
operate a buffer fluid supply unit, if fitted 

• space required for lubrication / renewa l of 
lubricants 

• disassembly of mechanical protective devices, e.g. 
V-belt or coupling protection 

• space required for handling the mounting tools, 
e.g. sufficient wa ll clearance 
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5.2.1.3 
Heavy Solid Collecting Separator 

Heavy solids which cannot be macerated (metal , 
stones etc) have to be separated before they are 
drawn into the cutterhead to prevent damage to the 
cutting elements and other associated equipment. 

If these solids cannot be removed by alternative 
mea ns before reaching the macerator a seepex 
heavy solid collecting separator can be installed. 

Solids which have been separated can be removed 
by way of cleanout ports. 

5.2.2 
Installation of the Fully Assembled Macerator 

• Installation in conformity with data sheet 
Installation of the macerator is permissible only in 
accordance with the data sheet specifica tions and 
the associated basic drawing, see Point 9. Any 
change in the position must be checked and 
approved by seepex. 

• Tension-free mounting of macerator 
This rule applies to macerators with and without 
drives, to versions with and without baseplate, for 
mounting on the foundation or other bearing 
elements. The entire area of all bearing surfaces of 
the machine must rest on the ground. Any 
unevenness must be corrected by appropriate 
supports. 

• Correct seating of drives 
All drives have been aligned ready for operation 
and mounted by seepex . However, displace-ments 
may occur during transport or installation . For this 
reason, check that the alignment and fastening of 
the drive and coupling are correct. 

• Protective devices 
On completion of the assembly and & 
installation work, immediately mount ! 
all safety and protective devices in 
their proper locations and set them in 
operation. 

5.2.3 
Protective and Controlling Equipment 

Information on equipment of thi s nature, where fitted, 
is provided in the data sheet, Point 9. Consult the 
attached manufacturer's specifications, Point 10, for 
instructions on assembly and installation . 
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5.2.4 
Electric Connection of Electric Motor 
and Frequency Converter 

The electric connections must be ~ 
established in accordance with the f 
manufacturer's specifications, 
Point 10, as well as the safety speci
fications applying at the insta llation site. 
The mains voltage and frequency must 
match the ratings indicated on the type 
and rating plates. 

5.2.5 
Piping 

5.2.5.1 
Inlet and Outlet Connection 

I CAUTION 
The position, nominal width and standard of the inlet 
and outlet connection of the macerator are specified 
in the dimension drawing, Point 9, and in the data 
sheet Point 9. 

Always observe the flow direction of the liquid. 

5.2.5.2 
Piping Dimension;.:i.:.cn.,.g'-----~ 

I CAUTION 
The pipe diameters on the inlet and outlet sides must 
be dimensioned in accordance with the customer's 
pressure-loss calculation in such a way that the 
pressures specified in the data sheet, Point 9, are 
not exceeded. The nominal width of the pipework 
should at least match that of the macerator inlet and 
outlet connection . 

5.2.5.3 
Residue-free Pipi-n-g~---~ 

I CAUTION 
Prior to starting up the macerator, ensure that all 
pipeworks are free from foreign bodies. Installation 
residues (such as weld spatter, screws, steel chips 
etc .) wi ll lead to damage of the seepex macerator for 
which guarantee claims will not be accepted . 

5.2.5.4 
Tension-free Mou~n_t_in~g~--~ 

I CAUTION 
Pipeworks and other components requiring to be 
connected with the macerator must be mounted 
without stresses. 
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5.2.5.5 
Fluid Connections 

• flushing connections for shaft sealing 

I CAUTION I 
If the macerator is designed with flushing 
connection according to data sheet, Point 9, the 
flushing connection must be fitted . 

For flushing the shaft seal with flushing liquid/buffer 
fluid a lantern ring supply unit withouUwith flow 
meter has to be installed . 

• fluid connections for optional extras 

Consult the data sheets, Point 9, for information 
regarding the avai lable optional extras, if any. The 
technical description is given under Point 9. 
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6. 
Commissioning/De-commissioning 

6.1 
Engineering Data 

Details regarding all technical specifications and 
operating conditions are given in these operating 
instructions together with the data sheet, Point 9. 

To guarantee the correct assignment of document
ation to macerator, the commission number on the 
• cover sheet 
• and data sheet of these operating instructions 

must match the commission number stated on 
• the nameplate of the macerator. 

6.1.1 
See Point 7 .2.2 for Lubricant Chart 

6.2 
Preparation for Operation 

6.2.1 
Bearing 

6.2.1 .1 
See Point 7.2.1.4 for macerator bearing. 

6.2.1.2 
See manufacturer's documents, Point 10, for drive 
bearings. 

6.2.2 
Shaft Sealing 

See document OM.SEA._ , Point 9. 

6.2.3 
Filling Up of Cutter Casing to Avoid Dry Running 
at Startup 

I CAUTION 
Before starting the macerator, fil l the in let-sided 
macerator casing with fluid to ensure the lubrication 
of the cutting elements. 

6.2.4 
Electric/Hydraulic Connections 

The connections are listed in the 
appended manufacturer's documents, 
Point 10. 

The risk of exposure to electrica l 
hazards must be ruled out. Always 
observe the safety regulations va lid 
at the site of installation. 

6.2.5 
Control of rotating direction 

The rotating direction of macerator 
drive shaft is clockwise seen from the 
drive. 

Pay attention to the direction sign on the 
macerator casing. 

I CAUTION 
Due to a wrong direction of rotation a serious 
damage of the cutting unit will arise. 

6.2.6 
Only deaerate ring casing of macerator size 15 
incl. impeller 

Deaerate the ring casing so that the impeller 
achieves the requested efficiency. 

6.3 
Control and Monitoring Equipment 

Where appl icable, please refer to the associated 
documents, Point 10, for information on 
commissioning. 

6.3.1 
Performance Check 

Any optional extras must be subjected to a 
performance check in conformity with the 
specifica tions by seepex or other manufacturers, see 
manufacturer's documents, Point 10. 

6.3.2 
Setting 

Unless already performed in the factory, setting must 
be carried out in accordance with the appended 
manufacturer's specifications, Point 10. Pay attention 
to the operating specifications in the data sheet 
(Point 9} . 
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6.4 
Equipment for Protection of Persons 

Machines must be fitted with 
mechanical protective devices 
complying wi th DIN EN 809. 

• Moving or working parts must be 
protected against accidental contact. 

• However, safety considerations 
demand it be possible at all times ~ 
to check without hindrance whether 
the shaft sea l is fully functional. f 
A protective guard is necessary in this • 
area only if components are mounted 
on the rotating, smooth shaft. 

• Country-spec ific protective regu
lations must be observed at the site of 
installation. 
Prior to activation of the macerator, 
check the proper function of all 
protective equipment. 

6.5 
Commissioning 

6.5.1 
Initial Startup/Re-starting 

I CAUTION 
Every seepex macerator is designed for the specific 
operating conditions documented in the data sheet. 
Commissioning is permissible only if the operating 
conditions conform with those indicated in the data 
sheet. Although the potential usages of the seepex 
macerator are not confined to the specified operating 
conditions, any change in the original conditions 
must be checked and approved by seepex. 

The right to make claims under the warranty 
agreement will be annulled if operating conditions are 
changed without prior approval by seepex. 

• seepex heavy solid collecting separator for non 

destructable ingr,c.e.cc.di'-"e'--nt=s--~ 
I CAUTION 

Heavy solids which cannot be macerated (metal , 
stones, etc.) have to be separated before they are 
drawn into the cutterhead to prevent damage to the 
cutting elements. 

If these solids cannot be removed by alternative 
means before reaching the macerator a seepex 
heavy solid collecting separator can be installed. 

Solids which have been separated can be removed 
by way of cleanout ports. 

• Commissioning of the macerator 

I CAUTION I 
The macerator has to be started before feeding of 
the conveying liquid to remove possibly existing 
residues from the knives . 

• Commissioning of the combination 
seepex macerator - see ex ump 

CAUTION 
Never start the pump without prior starting of 
macerator. Doing this, heavy sol ids could get 
stuck in the holes of the shearplate, causing 
obstructions and thus blocking the macerator. 

6.5 .2 
Avoid Dry Runnin of Macerator 

CAUTION 
• shaft sealing 

Normally, the shaft sealing is charged with flushing 
liquid . Doing this, the flushing liquid will be directly 
transported to the shaft sea ling through the flushing 
connection thus avoiding dry running. 

The supply of flushing liquid and the flushing 
connection can be dropped by using specia l designs 
of headstock assembly. Refer to the data sheet, Point 
9, and document OM.SEA_, Point 9, regarding this 
design . 

• knives / shear plate 
Dry running can lead to destruction of both cutting 
elements. Please ensure that the cutter casing is 
filled with water during commissioning. 

6.5.3 
Pressure in the Macerator 

The admissible pressure in the macerator can be 
taken form data sheet. Point 9. 

6.5.4 
Drive Engine 

Consult the attached manufacturer's 
operating instructions, Point 10, for 
information on commissioning the drive. 
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6.6 
De-commissioning 

6.6.1 
De-activation 

The electric connections must be 
switched off and protected against ~ 
accidental re-activation . Observe the l 
safety regulations applying to the plants. 1 

6.6.2 
Stationary Macerator 

The macerator and all optional equipment must be 
provided with the following protection modes while at 
a standstill : 

Frost protection 
Protection against so lid particle deposits 
Protection against sedimentation of the medium 

- Corrosion protection for parts in contact with 
the medium 

We recommend that the pipeline and macerator be 
emptied for the duration of the plant standstill . 
Following evacuation, the macerator should be 
preserved. 

6.6.3 
Evacuation of the Macerator 

The pipeline must be evacuated or 
shut-off directly behind the macerator ~ 
connections. Drain any residual liquid ! 
in the macerator. Conveying medium 
residues always remain in the 
macerator and may run out during 
transport or disassembly. If conveying 
aggressive or hazardous media, 
therefore, wear appropriate protective 
gear during all installation work . 

6.6.4 
Disassembly of the Macerator 

see document OM.MAI._, Point 7.3 

6.6.5 
Preservation/Storage 

The macerator must be preserved prior to storage. 
Appropriate preservation measures must be agreed 
with seepex . Always state the macerator commission 
number when making inquiries. 
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These operating instructions are valid for 
range I 
size 110 

7. 
Service and Maintenance 

Contents 
7 .1 General Instructions 
7. 2 Service and Inspection 
7.3 Disassembly and Re-assembly 
The sectional drawing and parts list can be taken 
from Point 9. 

7.1 
General Instructions 

A requirement for the reliable operation of any 
macerator is service and maintenance in compliance 
with instructions. Maintenance personnel must 
therefore have access to these operating instructions 
and adhere to them meticulously. seepex will accept 
no liability for damage arising through non
observance of these o eratin instructions. 

CAUTION 
Heavy, non-maceratorable solids contained in the 
conveying product ( metals, stones) lead to damages 
of the cutting tools. Therefore, they have to be 
separated before entering the macerator. See 
document OM.INS.02, point 5. 2.1.3 

7.2 
Maintenance and Inspection 

7.2.1 
Lubrication 

7.2.1.1 
Knives and Shearplate 

The knives and the shearplate are lubricated by the 
conveying medium. 

7.2.1.2 
Shaft sealing 

Consult document OM.SEA Point 9 for information 
on lubricating and flushing the shaft sealing. 

7.2.1.3 
Bearing of Macerator / Headstock Assembly 

The bearing of the headstock assembly is filled 
with grease and ca n be regreased by the lubrica tion 
nipple (128) , if necessary . 

lubricant: 
filling quantity: 
quality: 

grease 
ca. 200 cm3 

Esso Beacon EP2 / DIN KP2N-25 
Shell Alvonia EP2 / DIN KP2K-20 
Aral Lub HLP2 / DIN KP2K-30 

Equal greases can be used. 

HNF-52451 
Rev 5 

,.. --- Dokument 
document 

Blatt 
sheet 

OM.MAl.11e 

1 (2) .,,,, 

7.2.1.4 
Drive Engine 

Ausgabe 
issue C / 29.06.98 

For lubrication acc. to instruction of the manufacturer, 
see attached documents, Point 10. 

7.2.2 
Lubricant/ Filling Quantity/ Quality 

see item 7.2. 1.3 

7.2.3 
Drives and Optional Extras 

For maintenance and inspection 
specifications, see the appended 
manufacturer's documents, Point 10. 

7.2.4 
Supervising during Operation 

7.2.4.1 
Shaft Sealing 

see document OM.SEA._, Point 9. 

7.2.4.2 
Optional Extras 

These must be monitored in accordance with the 
separate documents, Point 9 / Point 10. 

7.2.4.3 
Drives 

These must be monitored in accordance with the 
separate manufacturer's documents, Point 10. 

7.2.5 
Preventive Measures 

To avoid the expenses incurred by lengthy stop 
periods of the macerator, seepex recommends the 
acquisition of a new or entirely overhauled and 
completely mounted replacement cutting unit having 
been operational tested. 
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seepex Macerator - Disassembly/ Assembly 

7.3.1 
Evacuation of the Macerator 

The pipeline must be evacuated on inlet 
and outlet side or must directly be 
turned off behind the macerator 
connections. Remove the cleanout (510} Lt 
and drain off the liquid from the cutter f 
casing. Conveying medium residues 
always remain in the macerator and may • 
run out during transport or 
deisassembly. If convey- ing aggressive 
or hazardous media, therefore, wear 
appropriate protective gear during all 
installation work . 

7.3.2 
Macerator - Disassembly / Assembly 

as illustrated in "A'" or alternative "B"'. Assembly of 
the pipework by disassembly / assembly of the flange 
screws (SCH), flange sea l (DFL) and screws (SC H) 
from/on the macerator support. 

7.3.3 
Drive (ANTI/Headstock Assembly (SDE) -
Disassembly/ Re-assembly 

On this occasion, a disassembly of the complete 
macerator acc. to Point 7 .3.2 is not necessary. 

HNF-52451 
Rev 5 

,.. Ookumeot OM.MAl.11e OOC:umern 

7.3.3.1 
Drive (ANTI 

--~ Blatt 
sheet 2 (2) 

Ausgabe 
CI 29.06. 98 Issue 

• Disassembly/re-assembly of the cover plate (240). 
• Pull off the drive (ANT) vertica lly from the 

macerator drive shaft (102). 
Before re-assembly moisten the multi key profile on 
the drive shaft (102) with antise ize graphite 
petroleum. 

• Pay attention to the correct position of the drive 
(ANT}/motor clamping box. 

• 

7.3.3.2 
Headstock Assembly (SDE) 

• Disassembly/assembly of the drive casing (200) 
together with the headstock assembly (SDE). 

• Disassembly of the headstock assembly (SDE) 
after removing from SOE-cover plate/ APL (120} . 
Cover plate/ APL (1 20), observe before 
re-assembly: 
Check lip sea l (126} for damage and if necessary 
replace it and fi ll it with grease 11 . 
Check flat packing (122) for damage and replace it 
if necessary. 
lnstallating position of lubrication nipples (1 28) in 
direction of holes at lantern side (200) . 

• headstock assembly (SDE) disassembly / re
assembly see document OM.CHD._e 

• SOE-components see parts list SL.07 5.002 mj(:;;~· 12

s· 120 • 
200 ' 122 · 

, ,.,,.-506 ' I 126V 
f -507 I 

501 -
350 

I 

SOE 

11 quality of grease see Point 7.2. 1.3 
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Table of contents: 

1. Disassembly 
2. Reassembly 
3. Lubrication 

The sectional drawing "Headstock Assembly" and 
parts list can be taken from Point 9. 

Mounting tools 
Some mounting tools are required for the disassembly 
and reassembly. Refer to the document OM.SPT._ e 
regarding these tools. 

1. 
Headstock Assembly - Disassembly 

1.1 
Headstock (905) 

~ 112 

9 o 5 ~ 14 1 

~ 
m-- 909 

~ 143 

14 2 

1.2 
Shear Plate (900) 

1.3 
Shaft Sealing (SEA) 

Disassembly of the shaft seal ing see document 
OM.SEA._e, Point 9. 

1.4 
Drive Shaft (102) 

After disassembly of the lock nut (106) and locking 
plate (107) the drive shaft (102) will be pressed out of 
the bearing housing (100). 

2. 
Headstock Assembly - Re-assembly 

2.1 
Bearing Housing (100) 

----106 

107 
e----=- 104 

100 

Check lip seal (127) for damage / replace it if 
necessary, press it in and fill it with grease 1

'. Press in 
the external bearing rings (151 and 104). 

127 ~ ~ 

151 --------------· - eJ 
2.2 
Drive Shaft (102) 

Press the internal bearing ring onto the drive shaft 
(102) and fil l it with grease 1l 
Cover the thread (G) on the drive shaft (102) with a 
bonding sheet to protect it against damage during the 
further assembly. 
Before re-assembly fill the internal bearing ring ( 104) 
with grease 1

'. 
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Adjust the bearing with lock nut (106) without 
clearance / pre-clamping and lock it with a new 
locking plate (107). Fill the external bearing area A 
and B with grease 1 )_ 

106--------......_ 

10 7 ~ 

10l~ 

127 

100 

151 

2.3 
Shaft Sealing (SEA) 

Assembly of the shaft seal (SEA) as described in 
document OM.SEA._ e, Point 7. 

2.4 
Shear Plate (900) 

Burr and clean the seat-engaging surface in the 
bearing housing ( 100). 

Installation position of the shear plate (900) with 
grooves as illustrated {detail X). 

901 

902 

100 

@ =x=At::I =~.,._- 900 

2.5 
Headstock (905) 

2.5.1 
Adjustment of the distance between knives 

dJ rn, 
~ m 
QJ -~---112 

~905 

m----.____ 909 

~ M 2 0 

A - Slip ring (380), fitting discs (112) with a total 
thickness of 3 mm (dimension "P"), headstock 
(905), conical unit (909) must be slipped on the 
drive shaft (102). 
Screw down with hexagon nut (M20 / not self
locking and no component of the headstock 
assembly). Do not use the self-locking hexagon 
nut (142), because this hexagon nut can only 
be used once for the re-assembly acc. to Point 
2.5.3. 

B - Measure the distance between the knife "C" in the 
headstock (905) and the shear plate (900) using a 
thickness gauge. 

C - Dismantle the headstock (905) again. 
D - Reduce the fitting disc (112) in such a way that the 

distance between the knife "C" in the headstock 
(905) and the shear plate (900) is 0,05 mm up to 
max. 0,2 mm (dimension "M"). 

E - Repeat the assembly "A" with reduced fitting discs 
( 112) as ascertained in "D" and check the distance 
between knife and shear late as follows : 

E1- CAUTION 
The knives in the headstock (905) must not touch 
the shear plate (900), because of danger to 
destroy knives and shear plate. 

F - Dismantle headstock (905) again . Continue 
assembly acc. to Point 2.5.2. 

2.5.2 
Headstock (906), split ring (903) - Re-assembly 

Continue assembly as illustrated and observe 
particularly: 
Fill the shaft sealing (SEA) at area "L" with grease 1>. 

1
> quality of grease see document OM.MAI_, 
Point 7.2.1.3. 

Split ring (903): 

The outer diameter of the mounted split ring (903) 
must not contact the inner diameter of the shear 
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plate (900) because there is the danger of the split 
ring (903) to be destroyed. 
Perhaps loosen and newly adjust shear plate (900). 
Additionally, safeguard screws (906) by means of a 
screw locking device / an adhesive of medium 
strengh. 
In addition, safeguard the self-locking hexagon nut 
(142) by a screw locking device / an adhesive of 
medium strengh. 
Rechecking acc. to Point 2.5.1 , item E1. 

'44 

380 
112 

·41 

910 

903 

004 

~ 905 

1=907 
....h - 906 

2.5.3 

~909 

~143 

142 

Closing Casing (ASG) / Cover Plate (APL) 

Re-assembly see document OM.MAl._e. 

ASG~-- c::::::;:=:;::=:=/:t: APL ,g ":D 

3. 
Lubrication of Headstock Assembly 

The lubrication of the bearing depends on design, 
range and size. See document OM.MAl._e, 
Point 7 .2.1.3. 

Appendix 451 

s Dokument 
document 

Blatt 
sheet 

Datum 
date 

HNF-52451 
Rev 5 

OM.CHD.04e 

3 (3) 

26.07 .99 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

HNF-52451 
Rev 5 

seepex. Operating Instructions 
Macerator-Headstock Assembly 
Disassembly/ Re-assembly 

OM.CHD.02e 

1 (3) 

04.09.95 

Table of contents : 

1. Disassembly 
2. Reassembly 
3. Lubrication 

The sectional drawing "Headstock Assembly" and 
parts list can be taken from Point 9. 

Mounting tools 
Some mounting tools are requi red for the disassembly 
and reassembly . Refer to the document OM.SPT._ 
regarding these tools. 

1. 
Headstock Assembly - Disassembly 

1.1 
Headstock (905) 

~ 112 

905 m--------- 141 

~ 
m-- 909 

~143 

142 

1.2 
Shear Plate (900) 

1.3 
Shaft Sealing (SEA) 

Disassembly of the shaft sealing see document 
OM.SEA._e, Point 9. 

1.4 
Drive Shaft (102) 

After disassembly of the lock nut (106) and locking 
plate (107) the drive shaft (102) wil l be pressed out of 
the bearing housing (100). 

2. 

"=IC>---- 106 

~ 107 
LG! 104 

Headstock Assembly - Re-assembly 

2.1 
Bearing Housing (100) 

Check lip seal (127) for damage / replace it if 
necessary, press it in and fill it with grease 1>. Press in 
the external bearing rings (151 and 104). 

127~/2=;\ 

151 -----------· - ~ 
2.2 
Drive Shaft (102) 

Press the internal bearing ring onto the drive shaft 
(102) and fill it with grease 1>. 
Cover the thread (G) on the drive shaft (102) with a 
bonding sheet to protect it against damage during the 
further assembly. 
Before re-assembly fil l the internal bearing ring (104) 
with grease 1>. 
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Adjust the bearing with lock nut (106) without 
clearance / pre-clamping and lock it with a new locking 
plate (107). Fill the external bearing area A and B with 
grease 1 l. 

1 0 6 --------
107 ~ 

104~ 

127 

100 

151 

2.3 
Shaft Sealing (SEA) 

Assembly of the shaft seal (SEA) as described in 
document OM.SEA._d, Point 7. 

2.4 
Shear Plate (900) 

Burr and clean the seat-engaging surface in the 
bearing housing (100). 

Installation position of the shear plate (900) with 
grooves as illustrated (detail X) . 

2.5 
Headstock (905) 

2.5.1 
Adjustment of the distance between knives 

102 

..,;__-380 

CL~ 112 

~905 

m---___909 

~ M 2 0 

A - Slip ring (380), fitting discs (112) with a total 
thickness of 3 mm (dimension "P") , headstock 
(905), conical unit (909) must be slipped on the 
drive shaft (102). 
Screw down with hexagon nut (M20 / not self
locking and no component of the headstock 
assembly). Do not use the self-locking hexagon nut 
(142), because this hexagon nut can only 
be used once for the re-assembly acc. to Point 
2.5.3. 

B - Measure the distance between the knife "C" in the 
headstock (905) and the shear plate (900) using a 
thickness gauge. 

C - Dismantle the headstock (905) again. 
D - Reduce the fitting disc (112) in such a way that the 

distance between the knife "C" in the headstock 
(905) and the shear plate (900) is 0,05 mm up to 
max. 0,2 mm (dimension "M"). 

E - Repeat the assembly "A" with reduced fitting discs 
(112) as ascertained in "D" and check the distance 
between knife and shear late as follows : 

E1 - CAUTION 
The knives in the headstock (905) must not touch 
the shear plate (900), because of danger to 
destroy knives and shear plate. 

F - Dismantle headstock (905) again. Continue 
assembly acc. to Point 2.5.2. 

2.5.2 
Headstock (906) - Re-assembly 

Continue assembly as illustrated and observe 
particularly· 
Fill the shaft sealing (SEA) at area "L" with grease 11 

Impregnate the felt rings (910 and 904) completely with 
oil 21 in the oil quenching bath. 

11 quality of grease see document OM.MAI_, 
Point 7.2.1.3. 

21 quality of oil - standard mineral oil 
AN DIN 51501 

Appendix 453 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

seepex. Operating Instructions 
Macerator-Headstock Assembly 
Disassembly / Re-assembly 

In addition , the screws (906) have to be medium strength 
fastened with screw retention / adhesive. 
Lock additionally the hexagon nut being self-locking 
(142) with Loctite 242. Recheck ace.to Point 2.5.1 - item 
E1. 

2.5.3 
Closing Casing (ASG) / Cover Plate (APL) 

Re-assembly see document OM.MAI._. 

ASG~ -

3. 

::::::==;:::=:::/:D APL I £j '.:!J 

Lubrication of Headstock Assembly 

The lubrication of the bearing depends on design , 
range and size. See document OM.MAl._e, Point 
7.2.1.3. 
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1. 
General 

• Please take the appertaining drawing "Headstock 
Assembly" and parts list from respective macerator 
data sheet. 

• The mechanical seal is suitable for the operating 
conditions indicated in the macerator data sheet. 
Modifications are only admissible after the customer 
has consulted with seepex. Additionally, attention 
must be paid to the manufacturer's operating manual. 

2. 
Safety 

Any mode of operation impairing the operating safety 
of the mechanical seal has to be avoided. 

The operator is advised to consider the possible effects 
on the environment which cou ld be caused by a 
defective mechanical seal and what additional 
measures must be taken to protect the environment 
and the public. 

The macerator must be mounted and operated in such 
a way that operation with a defective mechanical seal 
will not result in injury or harm to the public and that 
any leakage can be safely and properly dealt with . 

Mechanical seals are often used to seal hazardous 
material (chemicals, drugs, etc.). It is essential that 
rules pertain ing to the handling of hazardous materials 
are adhered to. 

Modifications effected by the customer himself and 
changes influencing the safety of the mechanical seal 
are not allowed . 

3. 
dropped 

4. 
dropped 

5. 
Commissioning 

Regardless of the macerator's operating status, the 
conveying medium to be sealed must always be in 
liquid form at the mechanical seal. Th is particularly 
applies to the macerator's commissioning and its 
placing out of service. 

6. 
Maintenance 

When operating the macerator according to the 
instructions, no maintenance is required . 

7. 
Disassembly / Re-assembly 

7.1 
Shaft Sealing (SEA) - Disassembly 

Use the screws (351) as forcing screws, detail "X". 
Additiona lly, two threaded drillings were affected at the 
casing (333). 
Squeeze the shaft sealing (SEA) out of the casing of 
the headstock assembly (SOE) by using forcing 
screws. 

351 

7.2 

SOE 

I 

SEA 

14' .._____-= 352 

------- 351 
380-. 

Mechanical Seal (330) - Disassembly / Re
assembly, as illustrated. 

7.3 

--------- 34 7 
~5EA~333 =----- 34 6 

~144 ~ 330 

380~ 

Shaft Sealing (SEA) - Re-assembly 

Before mounting of the shaft sealing (SEA), fill the area 
"B" up to the upper edge of the bearing with grease 1l. 

Re-assembly of o-ring (144) and slip ring (380) see 
document OM.CHD._e, Point 2.5.3. 

I SEA 

~~~ ~ 
~144~ 

380 

1l quality of grease see document OM.MAl._.e, 
Point 7.2.1.3 
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8. 
Flushing connection for shaft sealing 

I CAUTION 
Annex the flushing connection before commissioning. 
Flushing medium: water 
Flushing pressure (6p ): 0,5 bar higher than the 

pressure which has to 
be sealed. 

Flushing quantity (Osp): 

"p 
[ba,] 1.5 

1,0 

0, 5 I-

0, 2 /, 
lh 

~ 

> >< 
L' 

a>< "" • X 

-'t' 

v~ X 

::> > > KX: I¼ t9' 
AA = ~,.. 

l'.Y 
v 

I 
: 

so 100 150 200 250 300 350 350 400 
a,, [1ihl 

Supply mountings: 
To supply the shaft sealing with flushing/buffer liquid a 
seal cage supply unit with/or without current meter has 
to be installed. See also document OM.INS.02e, 
item 5.2.5.5. 
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1. 
General 

• Please take the appertaining drawing "Headstock 
Assembly" and parts list from respective macerator 
data sheet. 

• The mechanica l seal is suitable for the operating 
conditions indicated in the macerator data sheet. 
Modifications are only admissible after the customer 
has consulted with seepex. Additionally, attention 
must be paid to the manufacturer's operating 
manual. 

2. 
Safety 

Any mode of operation impairing the operating sa fety 
of the mechanica l seal has to be avoided. 

The operator is advised to consider the possible 
effects on the environment which could be caused by 
a defective mechanica l seal and what additional 
measures must be taken to protect the environment 
and the public. 

The macerator must be mounted and operated in such 
a way that operation with a defective mechanica l seal 
will not result in injury or harm to the public and that 
any leakage can be sa fely and properly dealt with . 

Mechanical sea ls are often used to sea l hazardous 
material (chemicals, drugs, etc.). It is essential that 
rules pertaining to the handling of hazardous materials 
are adhered to. 

Modifications effected by the customer himself and 
changes influencing the safety of the mechanica l sea l 
are not allowed. 

3. 
dropped 

4. 
Flushing or circulation of single-acting mechanical 
seals 

Single-acting mechanica l seals contacting the 
conveying liquid require no additional flu shing or a 
circulation pipe because sufficient flushing and heat 
exchange occurs around the seal due to the conveying 
liquid. 

5. 
Commissioning 

Regardless of the macerator's operating status, the 
conveying medium to be sealed must always be in 
liquid form at the mechanica l sea l. This particularly 
applies to the macerator's commissioning and its 
plac ing out of service. 

6. 
Maintenance 

When operating the macerator according to the 
instructions, no maintenance is required. 

7. 
Disassembly/ Re-assembly 

7.1 
Shaft Sealing (SEA) - Disassembly 

Use the screws (351) as forcing screws, detail "X". 
Additionally, two threaded drillings were affected at the 
cas ing (333). 
Squeeze the shaft sealing (SEA) out of the cas ing of 
the headstock assembly (SOE) by using forcing 
screws. 

X 

• - SEA 

351 
144 --------= 3 5 2 

------ 351 
380-. 

7.2 
Mechanical Seal (330) - Disassembly/ Re
assembly, as illustrated. 

7.3 

---347 

~5EA~ 333 

346 

~ 144 ~ 330 

3 8 0 ~ 

Shaft Sealing (SEA) - Re-assembly 

Before mounting of the shaft sealing (SEA), fill the 
area "B'' up to the upper edge of the bearing with 
grease 'l_ 

Re-assembly of a-ring (144) and slip ring (380) see 
document OM.CHD.02e, Point 2.5.3. 

B 
~ se, I 

~~}!~ 
380 

1l quality of grease see document OM.MAl._ .e, 
Point 7.2.1.3 

Appendix 458 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

HNF-52451 
Rev 5 

,,,. DolwmOOI OM.WPS.10e document 

seepex. Operating Instructions 
Macerators 
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Wearing parts and gaskets for 

Sizes: 
Range: 

25 and 110 
I and U 

Please consider in case of spare part orders for necessary repairs: 

Blatt ---- -· 1 (1) 

~ Ausgabe 
A/ 20.03.96 ;ssue 

The repair in your own works calls for highly qualified staff as well as a test device in order to check the function 
of the headstock. 

For the reasons mentioned above it would be more economically to purchase a completely mounted and 
function-checked spare headstock assembly, whereas the function is guaranteed. Therefore, please return the 
headstock assembly which has to be repaired for renewal purposes. Additionally, ca ll for a renewed 
or a new one. 

Parts designation Set of Set of Item number acc. to 
wearig gaskets sectional drawing of 
parts macerator and parts list 

Number 
o-rina / aasket 1 122 
Lio sea l 1 126 
Lip seal 1 127 
o-rinq 1 144 
o-rinq 1 346 
o-rina 1 347 
Shear olate 1) 1 900 
Solit rina 1 903 
Felt rinq 1 904 
Headstock 2) 1 905 
Felt rina 1 910 
o-rina 2 350 
o-rina 1 501 
Drive shaft 1 102 
Bearina 1 104 
Bearina 1 151 
Mechanical seal / stationarv seat unit 1 330 
Slip rinq 1 380 
Shaft securinq sleeve 1 140 
Lockinq plate 1 107 
Set of fittina discs 1 112 
Couplina 1 149 

Tool Essention for assembly, see item 9. 
dcument OM.SPT. 

1} 
Shear plate (900) 

In case the cutting surfaces show furrows or are worn, the cutting plate should be regrinded . It has to be 
considered that every whole has a cutting edge after the regrinding. It is compulsory to achieve a grinding 
surface having a minimal surface roughness of Ra 1,6. The cutting plate can be regrinded up to a minimum 
thickness of 8 mm. 

2) 
Headstock (905) 

Headstock with welded knives. In case the heavy metal of the knives is damaged/tweaked or the knives are 
worn, the relevant knive or all knives have to be renewed. A welding as well as a later grinding of the knives can 
only be carried out with special devices. Therefore, this kind of repair should be carried out at seepex works, 
only 
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Empfohlene seepex Werkzeuqe 

,.. Dokument 
<><xument --- Blan 
sheet .., 
Ausgobe 

Auforund der AusfOhruna fur bestimmte Montaaen empfohlen. durch allaemeine normierte Werkzeua( 
bedinqt ersetzbar. 

Recommended seepex tools 
Due to the design recommended for certain repairs, these tools partially replace the standardized tools. 

Werkzeug 
WB wso W51 W52 W53 W54 WSS 

Nr. tool No. 
zur Montage Schmiernippel Schneideinheit Lager Lager Lager Antriebswelle Wellenabdichtung 

von: 
tool for lubrication cutterhead bearing bearing bearing drive shaft shaft sealing 

mounting of: nipple assembly 

Benennung: EinschlaghOls Montagesocke HUise Bolzen Bolzen Profi1schl0ssel Hulse 

e I 
denomination drive-in sleeve mounting slave pin pin profile key slave 

·-'·-· 

1T71 
b:;, = 

BaugroBe - ' 

L ' 
size ~ - 0 I 

25 

X 
0 X 

X "' 
0 3! 
0 0 
0 "' 0 N 
0 0 

0 "' 0 ,-. 
0 0 

0 N 

z co 
I 0 
1/l 1/l 
LJJ ::e 

:;; 
3! 
0 
0 
~ 

~ 

"' 110 
,-. 
0 
M 
co 
...J 
::, 

0 I N M ... "' "' "' "' "' "' 3! 3! 3! 3! 3! 
0 0 0 0 0 

~ ~ 0 ~ ~ ~ 

~ ~ ~ ~ ~ 

"' "' "' "' "' ,-. ,-. ,-. ,-. ,-. 
0 0 0 0 0 
N ... ... M M 
co co co co co 
0 0 0 0 ...J 

1/l a. ::, 

::e co co 1/l I 

Die Preise sind dem Preisblatt AL.SPTde zu entnehmen I prices are listed on pnce sheet AL.SPTde 

1) Gilt nur fOr Pumpen in Edelstahl AusfOhrung / only valid for pumps in special steel design 
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W58 

WellenabdichlUng 

SchonhUlse 
shaft sealing 

protective sleeve 

HUise 

slave 

r 
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Manufacturer's documents from sub-supplier 
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We deliver your success 

Germany 

seepex 
GmbH + Co KG 
Postfach 1 a 15 64 
D-46215 Bottrop 
Tel +49.2041 .9 96-0 
Fax +49.2041 .9 96-400 
1nfo@seepex.com 
www.seepex.com 

Germany 

seepex 
Branch Office South 
Johann-Karg-Str. 25 
D-85540 Haar/MOnchen 
Tel +49.700.73 37 39 05 
Fax+49.89.90 46 87 24 
arohrmueller@seepex.com 

Ireland 

seepex 
Dublin Office 
61 Clonkeen Road 
Deansgrange 
Dublin 
Tel +353.1 .2 89 43 93 
Fax +353.1 .2 89 44 96 
dublinoffice@seepex.co.uk 

Austria 

seepex 
Handelsges. mbH 
ObermOllergasse 18 
3003 Gablitz 
Tel. +43.2231 61085 
Fax +43.2231 .6 10 85-20 
hfriedl@seepex.com 

France 

seepex 
France SARL 
Agence Est 
7, rue des Terres Blanches 
F-54300 Luneville 
Tel +33.3.83 73 32 59 
Fax+33.3.83 73 91 36 
tlefloch@seepex.fr 

USA 

seepex 
Inc. 
40 Bel Flora 
Los Flores, CA 92688 
Tel +1 (949) 589-60 23 
Fax+1 (949) 589-64 59 
bstark@seepex.net 

Ch ina 

seepex 
Pumps (Shanghai) Co., Ltd . 
No. 21 , Lane 1365 
Kangqiao Dong Road 
Shanghai , 201315 
Tel +86.21 .3810 8888 
Fax +86.21.3810 8899 
info.cn@seepex.com 

Agencies: 

Germany 

seepex 
Branch Office West 
SchamhOlzstrasse 344 
0-46240 Bottrop 
Tel +49.700.73 37 39 04 
Fax+49.20 41 .996-279 
bwickermann@seepex.com 

Germany 

seepex 
Branch Office East 
Zur Wetterwarte 10, Haus 104 
0-011 09 Dresden 
Tel +49.700.73 37 39 03 
Fax+49.351 .8 90 83 67 
olibnow@seepex.com 

The Netherlands 

seepex 
Branch Office Netherlands 
Maagdenburgstraat 22c 
7 421 ZC Deventer 
Tel +31 .570.516644 
Fax +31 .570.516077 
seepex.nl@seepex.com 

France 

seepex 
France SARL 
1, Rue Pelloutier 
77183 Croissy Beaubourg 
Tel +33.1.64 11 44 50 
Fax +33.1.64 114469 
info@seepex.fr 

USA 

seepex 
Inc. 
511 Speedway Drive 
Enon, Ohio 45323 
Tel +1 (937) 864-71 50 
Fax+1 (937) 864-71 57 
sales@seepex.net 

USA 

seepex 
Inc. 
7 136 Sample Drive 
The Colony , TX 75056 
Tel +1(469) 287-2042 
Fax +1(469) 287-2568 
slong@seepex.net 

Ch ina 

seepex 
Shanghai Representative Office 
No. 21 , Lane 1365 
Kangq1ao Dong Road 
Shanghai , 201315 
Tel +86.21 .3810 8888 
Fax +86.21.381 o 8899 
info.cn@seepex.com 

Germany 

seepex 
Branch Office North 
Lindenallee 30 
0-31542 Bad Nenndorf 
Tel +49.700.73 37 39 02 
Fax +49.57 23.94 06-23 
bgschulz@seepex.com 

Great Britain 

seepex 
UK Ltd . 
3 Armtech Row 
Houndstone Business Park 
Yeovil , Somerset BA 22 8RW 
Tel +44.19 35.47 23 76 
Fax+44.19 35.47 98 36 
sales@seepex .co.uk 

Belgium 

seepex 
Branch Office Belgium 
Dorp 8 
B-2288 Bouwel 
Tel +32.14 .50 14 71 
Fax+32.14 .50 14 61 
seepex.be@seepex.com 

France 

seepex 
France SARL 
Agence RhOne Alpes 
15, rue des Sports 
F-69210 Lentilly 
Tel +33.474.01 87 20 
Fax+33.474 01 88 30 
lnouel@seepex.fr 

USA 

seepex 
Inc. 
1249 Tilton Park Drive 
Rochelle , ll 61068 
Tel +1 (815) 562-63 04 
Fax+1 (815) 562-83 04 
arenick@seepex.net 

USA 

seepex 
Inc. 
2904 Southhurst Drive 
Huntsville, Al 35803 
Tel +1(256) 650-7236 
Fax +1 (256) 650-0288 
dheigl@seepex.net 

Ch ina 

seepex 
Beijing Office 
No. 1 (A) Gao Be, Dian Cun 
Chaoyang 01stnct , 
Beijing 100022, 
Mobil +86.139 1040 1659 
Fax +86.10.6776 9478 
seepex.bjo@seepex.com 
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Germany 

seepex 
Branch Office Rhein-Main 
Dr. Hermann-KOnanz-Str. 14 
D-63683 Ortenberg-Selters 
Tel +49.700.73 37 39 07 
Fax+49.60 46.9 60 43 14 
hkoch@seepex.com 

Great Britain 

seepex 
UK Ltd ., Northern Office 
Dane Mill Business Centre 
Broadhurst Lane Congleton 
Cheshire CW12 1LA 
Tel +44.12 60 27 10 01 
Fax+44.12 60 27 40 04 
northernoffice@seepex.co.uk 

Denmark 

seepex 
Nordic AS 
Bakkegc\rdsvej 411 
OK-3050 Humlebcek 
Tel +45.49 19 22 00 
Fax+45.49 19 32 00 
mfo@seepex.dk 

France 

seepex 
France SARL 
Agence Pays de Loire-Bretagne 
Le Clos Rellan 
F•35380 Treffendel 
Tel +33.2.99 618810 
Fax+33.2.99 618813 
mrousseau@seepex.fr 

USA 

seepex 
Inc. 
135 Dennis Drive 
Glenshaw PA 15116-3003 
Tel +1(412) 487-1144 
Fax +1(412) 487-6116 
lbeatty@seepex.net 

USA 

seepex 
Inc. 
111 O East, 1525 North 
Layton, UT 84040 
Tel +1 (801) 593-1606 
Fax +1 (801) 593-1608 
kthomas@seepex.net 

Ch ina 

seepex 
Guangzhou Office 
501 Linjanf Oadao 
Tianhe District 
Guangzhou, 510655 
Mobil +86.139.2502 1208 
Fax +86.20.3889 0479 
seepex.gzo@seepex.com 

Germany 

seepex 
Branch Office South-West 
Schwetzinger Strasse 25 
0-68519 Viernheim 
Tel +49.700.73 37 39 08 
Fax+49.62 04.91 12 704 
shartleif@seepex.com 

Great Britain 

seepex 
UK Ltd . Midlands Office 
15 Tudor Close 
Holl ywood, Birmingham 
West Midlands 814 4TL 
Tel +44.121.6 03 11 91 
Fax +44 .121.6 03 21 82 
jcashmore@seepex.oo.uk 

Sweden 

seepex 
Nordic AS 
Skogsvagen 39 
61634 Aby 
Tel +46.11 66 940 
Fax+46.1166941 
mfo@seepex.dk 

France 

seepex 
France SARL 
Agence Aquitaine 
28, Chemin de Facteurs 
F·33260 La Teste de Buch 
Tel +33.5.56 54 68 86 
Fax +33.5.57 52 65 47 
jose.enrique@free.fr 

USA 

seepex 
Inc. 
12374 S.E. 93rd Court Road 
P.O. Box 690 
Summerfield FL 34492-0690 
Tel +1 (352) 245-9405 
Fax +1 (352) 245-9446 
rbraidich@ seepex.net 

Malaysia 

seepex 
(M) Sdn. Bhd. 
59-1 , Jalan PJU 1/37 , 
Oataran Prima 
47301 Petal1ng Jaya, 
Selangor Darul Ehsan 
Tel +60.3.78 80 69 51 
Fax+60.3.78 80 69 59 
seepex.m@seepex.com 

China 

seepex 
Qingdao Office 
Shandong Province 
Tel +86.138 5329 9850 
Fax +86.532 508 5358 
seepex.qdo@seepex.com 

Europe: America : Asien : Africa : Your seepex agent 
Czech Republic 
Finland 
Greece 
Hungary 
Iceland 
Italy 
Norway 

Poland 
Portugal 
Russia 
Switzertand 
Spam 
Turkey 

Argentina 
Canada 
Chile 
Colombia 
Ecuador 
Mexico 
Panama 
Peru 
Puerto Rico 
Venezuela 

Brunei Egypt 
India South Africa 
Indonesia 
Iran Oceania: 
Israel 
Japan Austraha 

Korea New Zealand 

Kuwait 
Pakistan 
Philippines 
Saudi Arabia 
Singapore 
Taiwan 
Thailand 
United Arab 
Emirates 
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Environmental Equipment Engineering 
P.O. Box 3 8 9 
Mechanicsville VA 23111 
804/73'o-1280 

Operation and Maintenance Manual 

Fo r PropDr 
Re-c.e,vm-!iJ 
lns talla1 1on 
S art•Up and 
M amlell8n1.c o .EEE Floating Aar-a lors 
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I 
I arn1 g 

s 
Hig vona e and ro1a1Lng parts c n cause se ous or fat.,111 1ury, The use 

o elecmc machinery, h~El all othe ulil ation o con~ ntra ed power and 
ro1aLing equipment , can be nazardous Ins alfetlon , operation, and mainiena.nce 
ol electric mac 1nery shOulo be ~rlorm9d by qual fie<! personnel. 
Familiarization wit h NEMA Pub1Jca1ion MG2. Safety sr~nrJard for Con.sttucrjon 
11nd Gvlde lor Select/on, lns-talla ion and us ol Etoc tic 1-Aotorsand Generelors, 
I e Na ,onal E ec r1ca1 C<lde, and sou11d 1oca1 practices 1s ocommended. 

For oqulpm t co erod by ltll! lnsm,ctio cook, it 1s 1mpo an1 to observe 
safety pre~autions 10 pr,01ee1 l)e(son el ltom posslb lri]ury Among ne many 
constderalion.s. personnel 5hout ca ins rvcted to· 

· a old co.nl.!!cl wi1h anarg1zad ci cui1s or rotating parts , 
avoid by-passing or rendering moperalive a y safeguards or 

pro1e<:t lve devi~s. 
avo d ex ended sxposur~ In close proximi ty to machinery with h1g 

noise levels. and 
Lt~ proper ca.re llJfld prooedures In llancHing, r fng, irtStalfing. operal lni;i 

and ma1ma1ni ~ IM eq-ulpm"nt. 

Sale maintenance prac!1c!!'s w,11'1 qu h led porsonnel are i rn:Perative . 
Be-foe lnrhat1 g maintenance procedures, e sure that all power sources are 
disconn-ected mm lhe machine an<l: acc-essories lo avoid electric shOck H'9h 
poienlial lnsulatlon 1,est dor this equipmenl Is not r commended; however, snoold 
i be required, psocedures and recaut1ons o !lined in NE A Standuds MG 
should be followed . 

Failure to oroperly ground 'the frame of lhis machine may cause erlous 
Injury lo perso net. Groum:Jrng shoulcJ be in litC-cord nee wi h the National 
E.le.c1 r1cal Cod& and oons,ste I w1lh sound loc al practlco. 
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given reaso at.!e care 
an mainlenance, r ad 

'/ARNING: AERATOR MUST Bi!: llFTE'O BY FLOA T EYEBOLTS. DO NO T A TEMPT TO un BY 
.~OTOA LUG S. THU Rf FOR 1.IFTING MOTOR WEIGHT O NLY. 

I , ihe even th~ tne ae ator will no: be installed immed1.;nely , 11! e motor oearlngs 
comp le ly wl .., a sulta I lubri ca . (Se_ heading "Lubrica tlon"') Altnougn lhe grease~lubricateo 
bearrng o sings are packed w1 h the proper BIT'OU o grease al he tac. ory. his is a good 
practice ii motor are to amain ou of serv•c~ for an ex-lended period o t,me. 
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ne EEE ;;-loa11ng Aera :or 1s s'lrop a assemole a d will a rive at I s des :nat1or1 ready 
..... b ins: lied In the oesi o· lagoo n 3s ore pt c1n lhe nl In tne ba.s1n or1a9oon., ,s s 10 
ma e he necessary wate r-Hg tH elect 1car conn -c I0n a he motor j nc ion box (i ' his 11es not 
a rea y do ea · he factory . Be sure tha t he gro nd wire 1s a ached properly A wi ring d iagram 
rs loca1ed ,ns lde ol eac 1unc ion oox o Ol'I a nameplat o tf"le mo or near tne box . A Ii i mg ls 
reQui ed for lhe oower caole at he mo or Jur e ,on bo su11a le for the junction box and the 
diame er o the powe cable used 

OTE: Be sIJ re lo cul o ff enoug ca ble 1c r<>ac .,e co trol oox Sohced ca Ie Is not permit ad 
Care mu-st e exerc ised 1c ,ns ire t"lat tre ;:ab l~ aces no. contain suff1c,en slack to al low I• c,, oe 
a awn into 1h uni: 

Once lfle aerator nas ' he proDer powe r caole conriec ,on take tne u i: 10 lhe edge o l e 
basin or lagoon and ;::,l~ce the uni in waler deep enough o allow he un it lo II oat o 1:~ own. or so 
It will res on he oottom of lhe o.?sin or a oo ands and ver 1cally wit out t e cnancE o oiling 
over o: ein noc e o•,er t,y e lifting equ1pmen 
NOTE: AT NO TIME SHOU D THE MOTOR SE SUBMER.GE . IF MOTOR IS SUBMERGED, 

DO NOT PROCEED . INSTEAD , CONTAC T YOUR LOCAL AEPRESENTATIVE 
OR EEE HEADQUARTERS. 

A tach e mooring lines to rie moorin e• es n 1 e lea or t e u I . G -ide he 1.1nlt tc Its 
oes1red locahon i he la~ oon and a 18ch tne rn o ring lines ro e a ch ors on lhe s or<?hnt 

ne mooring tech iqu1:: may vary fron, one ,ns1allat,on 10 a the bu e sure he moonng cables 
are a tlgh as possible Two {2) w ire clios a done \ l) n1mbIe a,e requ1~d a eacn moon g 
connec:1onon 1heu 1tanaa:rhe : ore Soecialc21es ouldbeexercisedwhen oonng un, s ha 

av a ext eme I1q 1::1 ,evel a la 10 o, e•,er some ve Ical movemen 1s des,rabla 
Make lhe- equ1red elec rical connec 10n a: he conHol box on t e shore Reier o he wi ring 

iagram ro lhe cont al for lhe proper ::onnec ,or-. ano be surE: to ma ea good g ound 
wire :: o nect on 

steps 
A Ch c eI c:rical co~nectIons aoaIr 
B Chee~ oowe r source to ,.,~ contro1 cox 
C .'lee.-: .'J111ni; 10 prope• vo ?g 
D ~everne 1'19' •otali ., 01 !r. un, ':; oro:>eJ er by In eri:;;t-.eng1ng 

a y 1wc lrne leed5 

II A larg e, 
sop he lmJt, 

W l!n a , lour :it 1110 abo e are lollow ,n ,s o·de restart 1r-e :.iotc I ne 0I1..m~ ot I!' I,qu1d has 
no Jmp,ove-0 . s1oc the uni t e a,n an con1act your ~;~ Fleoresentn1•v or EEE Headquarte:s. 

One so::cessfu 1r locating 1ne oroole ooerarn 1he mo1or under load conditions ano cneck 1'1e 
cur enL Be su rtl •r e1 110 am;:ierlJ~ 111ead)' vmu does r,o t exc~cl the nsmeple e ratins; of lhe motor lot the 
respec!IYe v.cl age neo::k lhis 11gur 10 IIH! heater ra1ir In lhe con rot oox 

Jf al a y l ime you have Q:J&s1ions r59a c1r19 Insu11ra 10n o an EEE Fl:>a ting Aera1or. or 11 some Ing 
arls.o~ that rs a'. :overeo abo"" pleas con cl vour neare:s l EEE Represen alive. 
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A_t CE PROCEDUR ES, DISCONNE CT AL L POW ER 
HE OTOR ANO SPACc HEATERS (WHEN AP LICA~LE)_~NO 

tSCHARGE ALL PA RTS WH IC H MAY R TAI ~ ELEC 1FU C 
RE ODO SOC • RESULT IN SE\/ERE PERSONAL INJURY • 

Al 
Tr,q ru1"1¢1mema 1 ",,nc,ple ol 

l e.p !he moto, tlnn 11n0 crri T ,s 
,n °" ol r l'TMllor. I f"'!Wne'V pe 
typt ol mQt~ 11nd lhe 5el'YICe 

Th lollO'n•ng I CluJd be c.'\\!a • 1 r119w<1 r ,n °'"'""IS 

u 1,on Ruo:s1.1nc,; = Mo1 , «11eo vaU:.i,p., • 1 0:,0 
imeg-ohrns • 1 CXX) 

Ir 11'1<9 rt 5.!$1 nee 1! be lh ..-11 , fol low ~orret ~ 
Clf0a!dur1t QU1l1r,e,a ,n tne 11U~llat1on s«'LH)li 

4 'T 01.1llt ••nclCMC tan-eool&a mQIO<~ r Qurtt rv 1 
11tt411Jl-'OII 6e sw-.. I 11 41.<J 1N l au ~h~ r 0 / 1 ,s 

motor ooes n01 clogglldw11h l ore,on moIcrJ11I 
""'>C ..,, .. Nl&lntl • l)i!SQQ O a,, 

!L Souur1tl C&g1 r010,1 11rt •""11 .nci. ,n ijt:n•ral g•~ 
lutlt U01i11ie Thit 111'"$1 syminom o! d~l!Kl•W I OIOt 1s 
led; ol tor~ Th,• 11111y c-a• .., p ~Ing down in 5oe4!C 

~riled t!v a growl I'll ~ iw P! llrlur• 
to 9t811 tn load 

h,s Is c.o~ by •n ~n <>r IJj h re-acme~ Joint 1n 1he 
rotor bir 01rc1111 .. Such• cond1ti0~ c•nv•,,.'111~ b8 d 1«1~ 
b<!' locll:1ng ror ..,..,_ of loal1....:! hHliJ19 

ReJ)lllinng •~ r ng,• !ilould done on by t CDffle,eflln 
~- II 11 tllCOmminnd char a h,,;tory ~ senL&li .. be 
comurti,d btlfor, 1nemc, ng 10 do hi"! - · 

.:l\!Af CE 

DISASS EMBLY 
I ,, ~ - eu.ary 10 d1wsumo1t 1 ,& moa o· t ,e 

s.hoitld be L1k.e1> o · JO Cl~~ v,e S1 tor w In9; ,.c$ ne 
r ,~ul~mon ma, ~ 1n1 -ed by , OQltf o, r0w9ri ndh"'ij 
P1~ca 1· lO ~ ~.an~ ~ ii.fl 5'\0llld be e.q<,<lot'C 

LUBRICATIO 
h<1 mo111r , n 1:noi,er rQteo • m,- ,mi o• 

"' nur c1ur11 .and 11 ,, no1 11ec_es.,,ary o lubr 1r 1,m Cl 
•M "a I ,o,, ll mo•or h.05 bt•n ,n s1c,r&11 f01t a ~11od oi u 

L"'I , o, m o,e lubtiea1.e Delor~ $1,1r11119 

1ubr,:,11Jtir1 ol aru,, r,.,1,on b!J.a,.nqs snou ::Ir,.,~.,., ts" 
PIii! ol i:,i nnee ~,nroNl'!C<! :ictt.ou1 l e<:o~ 
~~ l ubr,c Lion 1111 n, I s.l>OvlC M u'$11d u • 91110• o 
~slabl<Jh ll'I IS scnedul 

Clear.hneu ,.s ,n~n· "' lutm,eAilrO<' 11.ny grc.,11se uff<: 
10 I , ,~ an ,-it retlOl'l bean"9$ !d fr · t, lil'M:Htte 
lr0"' co : m,nllt1a11 ~ ,.,.,Ie,,1y e•re silGuJd bt 1.a~el\ 10 
PfQIX!r ly c an 111e greuit ,n • •• • c:d 111e 11\0fot 1opre .. n1 
g, H~ Co'\11!1 m.ill1on 

ECO ENDED LUBRICANT 
for mu1ors ooqr1 1"11 amblena tem,:,e ,~w; own 

beloW, use foJIOw,ng lub~n 'CII' lhelr INIUIII 

Op,e,111,~ ie"'POf111U'I • 2!o"C j-15° to SO'>C r, :ZO"'Fl 
•CJ-tEVllO OIL SPJ No, ~ 
SHELL OIL CO OOUUM R 

Minimum Slutlng Ttmp ,a,11, .75•c C-IOOoFI 
S EU OIL CO. AEROS~ElL 117 

'Ael14JICO Standa,d Luw,can1 
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C l,ITION: MllU"'J luonc• L~ '-' not t.i:0"11M-
u.• to oculb l~ll'l>llibtlfl\ II ,t 1$ d uroo 10 

cilang• h.ll>Jtc-'lnl .. ,tllout rn010r clua mbtv. lotto.-. 
ttml l u .:t--CUU IC,, IIJbr ,1:~u • nd r p,!111 h,1briu1>0 C 

MCONI ltm• • 11e< I 00 i'I-Ollfs 01 9-4!1fVtC't . ~I It ut, M 
lit._ n 10 O()I( or 1,g o1 lubr~m ,ru;:omoetal;,jl , 
5ucn "" u:u• m• 1oup1nan "11.tbl• liom rr. 9•••s« 
rat,et au1a 

1:i,,,.,,,. CondQ10ns 

BAL BEAR INGS 

UB IC 

1-iHVV lll'lock 01 •Jbr-.11on. 
or 011$1 

~0- S t611det d , .,_,. 1: .... ,.., 
eo.,,r,i,"" Cvr>dt1-t0,.. C.,.,,i.uo,,. 

, , ;r,,w7,., 
18QO Pl>/ .2 Yag11 

Ind &JCJ'#9r 

10,,..,un 
1800flll, , ..... , J lo.1onLh. On11". 

""" •' IOOat'ld g,u,a, 
180011"1,4 ' ...... , l Mo•l"t . ..., .. 
•no:I lo 

: Mont~., ,4r, 

ROLLER BEARINGS 
or Roller 61!ar,r,9'S o 10c t ,, ;ibo',"I: 1ome$ 11 • 2 
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SPECIAi. APPLICA 110-'IS- S.. l,cone 91e se may tit 
•~u,red jr, 51)Kti l h'llh t~••Cure illflltC'11J0'1S. 
Col\$u 'l'OOJT lccal Rellllnd! EJ.cu,c RilJITT!S.ntllllt~ 

NF EQ1 I\! y 

RECOMM ENOED \IOLUME 

"° SA. 
aoo 11 , :HOOR"l,I .. s r 

Ull ,n,u .215 !, CJJ. ,., !I Cu in 
2'!>< l~•u 28f IOCu: 111 , oeu in. 
J;24 a,,., JES I 5 C.u, tr, u;c .... 

lnn,a4Y ti . In. 1.0Cu. 111 

LU BRICATI Or'J PROCEDURE 
R11 t n11 .trocl10rt be ring~ rlll!Y t>t lubnQ1ild -1 the 
motor , unninv gr ~1• ri0Nry. howevt , Sl31!0f'lll,V u lhf 
fflDl(lr w rn, ,s pref1!11f!0 

I.Q.:ot lh,: ;r • '"' t , ~n he ;ire.i no re-p1.a~e 
11'>!!! ~ p u; WJ II Qtease r,mng If the ,,,., , nc;,C 
rou1p~ w,1h 9r .ia f11w·19, 

2 4dd I Ftin:on,me'1de'CI \lolume ol lhe · e<:c.-mmendt<) 
LubrlCOiln1 u~•ng, ii hand ope-1~1.ed 9ruse 9 

3 Run 11,., otqr lor rwo lio,,irJ 

"- Ftooll~ h 0,pe pl~ , 9rease ,n1e, 

P ARTS U S T 

i"IN0 PAAT OESCRIP'tlON NO 
flt,,O 

PART D SCRIPTIO , FR.AMI: 
2 STATOR 
J AOTOit 
4 BACI( EHO &RAC:KET 

I & i'ROt,t END BRACXET I 

' b l>H-"'11 

7 5"AC,K END IHNEFI CAP 
8 SAC1( E.NO BALL BfAlllNG 
$1 IJEAA1NG LOCI-HVT l!i LOC.IIWASHER 

10 B.AC--: fND BRACKET BOLTS 21 
l1 FAr, COIi~ 22 
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NEPTUNE PORTABLE MIXER SAFETY MANUAL 

CE 
NEPTUNE PORTABLE MIXER SAFETY MANUAL 

Neptune Chemical Pump Company 

Supplement to Engineering, Operation and Maintenance Manual 

IMPORTANT 

ENGLISH 

READ THIS MANUAL BEFORE PRODUCT INSTALLATION, OPERATION, INSPECTION AND MAINTENANCE 

This safety manual applies to portable mixers and provides instructions for safe installation, operation, inspection, and maintenance of the 
products. Failure to follow these instructions could result in severe personal injury, including death, and/or substantial product and/or property 
damage. This document is a supplement to the Engineering, Operation and Maintenance manuals. It is important to refer to the Engineering, 
Operation, and Maintenance manuals for additional information about specific products 

GENERAL SAFETY CONSIDERATIONS 

• Verify that the model received matches the purchase order and/or specification sheet. 

• Ensure all operators are properly trained and employ safe operating and maintenance practices as outlined in this Safety Manual, and the 
Engineering, Operation and Instruction manual for the specific product. 

• Wear appropriate safety equipment during installation, operation, inspection and maintenance. Use caution to avoid contact with process 
fluids, cleaning fluids, and other chemicals. Gloves, coveralls, face shields and other equipment may be required to adequately protect 
personnel. All personnel must review the Material Safety Data Sheet (MSDS) for all process and cleaning fluids and follow all handling 
instructions. 

• Wear safety glasses and additional safety equipment during operation. 

• Always use proper hearing protection. Sound level of the mixer in operation may exceed 85 dBA. 

• Equipment operating sound level and hearing protection may impair the operator's ability to hear acoustic signals. Verify that all acoustic 
signals can be heard during the operation of this product and/or provide alternate signals such as lights. 

• Splashes from mixing may occur. Take necessary precautions to protect eyes and skin from being injured. 

• Mist or vapor from mixing may occur. Take necessary precautions to protect against inhalation of hazardous fumes. 

PRODUCT INSTALLATION 

• Always refer to the detailed installation instructions supplied in the Engineering, Operation, and Instruction manual. 

• Clean products thoroughly before installation to reduce the possibility of process fluid contamination or chemical reaction. 

• Remove all the tools which may have been used during assembly/installation from the area before starting the mixer. 

• All Neptune Mixers should be properly secured while in use. All drums and totes must be on flat surface. All Neptune Portable Mixing 
Systems should be stable and secure during the use. All Hand held mixers are properly held before starting and during operation. Failure to 
properly secure the system will allow the system to fall over or get disoriented and potentially harm those present in the area. 

• Mixers operated by an air motor must have an air shut off valve (user supplied). It should be installed to stop the mixer in an emergency 
situation. The air shut off valve should be located so that it can be reached safely in an emergency situation. 

• In the event of a power failure, 

1. In the case of an electric motor driven mixer, the power switch should be turned off if restarting of the system is not desirable once power 
is regained. 

2. In the case of an air motor driven mixer, the air shut off valve should be closed if restarting of the system is not desirable once 
power is regained. 

• To prevent electrical spark caused by static charge build-up, ground the mixer prior to operation. 

• Do not use combustible gases to drive the air motor. 

NEPTUNE CHEMICAL PUMP COMPANY • 204 DeKalb PIKE • LANSDALE, PA 19446 • TEL (215) 699-8701 FAX (215) 699-0370 
www.neptune1.com 
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• Read the motor specification and make sure that it conforms to the power requirement of the specific mixer before turning the mixer on. 

• The air motor on the mixing system is designed for use with a maximum of 7.0 bar (100 psig). Exceeding this maximum rating could result 
in failure of the motor and/or harm to anyone in the area. 

• Always perform an inspection of the entire mixing system before each use. Insure that all parts are in good working condition, all the 
clamping screws are tight and do not show signs of wear. Use of damaged components can result in failure of the equipment which may 
cause physical harm. 

• Do not run the mixer with shaft and impeller attached unless the impeller is submerged in the process fluid. Running the system dry could 
result in vibration that may damage the unit, or cause harm to anyone in the area. 

• A rotating impeller could result in injury and/or entanglement. Never operate the mixer if a person's body or clothing is near the impeller. 

• Stop operation immediately if the mixing system appears to be unbalanced. Vibration could lead to failure of the mixing system and result in 
bodily injury. Verify that the impeller, shaft and the motor are not damaged and that the process fluid does not contain large solids. 

• Neptune Portable mixers are designed for use with fluids that contain only small particulate and not large solids. Use of a Neptune Portable 
mixing systems with immiscible solid laden process media could result in severe vibration, mixer damage and/or cause harm to anyone in 
the area. 

• Large chunks of solids may trap the mixing blades and cause severe damage to the mixer. 

• The lid of the Neptune Portable Drum and tote System should be installed using two hands. This is to prevent the operator from being 
harmed by the pinch point between the mixer lid and the upper drum edge. Use proper caution while lowering the lid onto the drum. Actions 
otherwise could result in bodily injury. 

• For Neptune Portable Mixing Systems, always shut off the electric power (for electric motor driven mixers) or air supply (for air motor driven 
mixers) prior to removing the mixer from the tank. Failure to do so may expose equipment operators to the hazard of a rotating impeller and 
result in bodily injury due to cutting, severing, friction , abrasion, and/or entanglement. 

• It is always recommended that two (2) people lift and move any Neptune Portable Mixer. It is never recommended to lift heavy or awkward 
objects over your head. A ceiling hoist or other assisting mechanism is recommended for preventing injury if this type of lifting is required. 

• Spills or drips may cause a hazardous floor surface which can lead to a slip or fall. Be aware of any spills or drips and take the appropriate 
actions to maintain a safe working environment. 

• When beginning operation of a mixer fitted with an air motor, always slowly increase the impeller speed in order to reduce both the 
possibility of a spill and stress on the equipment. 

• All hand held mixers are to be held securely by two hands during operation. 

PRODUCT MAINTENANCE 

• Follow all maintenance instructions in the Engineering, Operation and Instruction manual. 

• Always wear hand and eye protection to prevent injury during installation and maintenance. 

• Always lock-out the electric power of an electric motor prior to performing service or repairs. Failure to do so could result in unexpected 
rotation of mixer impeller and shaft, which could result in harm to anyone in the area. 

• Always lock-out power supply or disconnect the air supply to the air motor, prior to performing service or repairs. Failure to do so could 
result in unexpected rotation of mixer impeller and shaft, which could result in harm to anyone in the area. 

• Periodically check and tighten the set screws and/or set pins that attach the mixer shaft to the mixer body. If the set screws and/or set pins 
become loose or fall out, the shaft and impeller will become uncoupled from the mixer body, resulting in damage to the unit and possible 
harm to anyone in the area. 

• Never attempt to use or repair a damaged impeller or shaft. Replace any damaged parts immediately with genuine Neptune Portable mixer 
parts. 

• Never attempt to modify the mixer shaft, shaft extensions or impeller. Modification will change the dynamics of the mixing system and could 
result in vibration that could damage the unit or cause harm to anyone in the area. 

• When securing the shaft to the motor spindle, align the hex head screws with the key way. Periodically check and tighten these screws to 
prevent them from becoming loose or falling out. This will eliminate the possibility of a hazard generated by the motor spindle slipping or 
becoming decoupled during operation. 

• DO NOT tamper with, disable, or remove any safety systems. 

• Do not use kerosene or other combustible solvents to flush the air motor. 

NEPTUNE CHEMICAL PUMP COMPANY • 204 DeKalb PIKE • LANSDALE, PA 19446 • TEL (215) 699-8701 FAX (215) 699-0370 
www.neptune1 .com 
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REGULATORY COMPLIANCE 

• Always ensure that product installation, operation, inspection and maintenance conforms to all applicable laws, regulations and codes. 

• Not all products are compliant to all regulatory standards. Consult your local distributor for models that meet your regulatory requirements. 

FIRE ANO EXPLOSION PREVENTION - USE OF PRODUCTS IN EXPLOSION ZONES 

• There is a risk of fire and/or explosion if certain conditions exist. These conditions include, but are not limited to, the following: 

1. Mixing flammable fluids (in some cases an additional risk may be created by vapors or gases.) 

2. Product used in flammable atmospheres (flammable atmospheres can be caused by the presence of gases, dusts, or vapors) 

3. Placement of flammable materials near product. 

• Be aware of the hazards associated with the specific application and the application environment. Conform to all applicable laws, 
regulations and codes. Do not use the product if there is any doubt about the safety of the application. Mechanical operation and flowing 
fluids can generate static electricity. Grounding of all products are required for all potentially flammable or explosive applications to 
prevent static spark. Periodic inspection of the ground connection should be performed to ensure the equipment is properly grounded. 

• The surface temperature of the equipment must be kept below the ignition temperature of any potential explosive atmosphere. The surface 
temperature is affected by the temperature of the fluid being mixed and the kinetic energy added by the mixer and application. The end user 
must ensure process media and equipment maximum temperature is acceptable for the environment. 

CHEMICAL COMPATIBILITY 

• Check the chemical compatibility of all wetted components with all process and cleaning fluids to minimize the risk of dangerous chemical 
reactions. Refer to Neptune Chemical compatibility chart. 

• All wetted components of the Neptune Portable mixers are made from 316 stainless steel. 

TEMPERATURE LIMITS 

• Normal conditions: Operate at temperatures up to 121 °C (250°F) . 

• Hazardous conditions: Operate at temperatures up to 40°C (104°F) 

NEPTUNE CHEMICAL PUMP COMPANY • 204 DeKalb PIKE • LANSDALE, PA 19446 • TEL (215) 699-8701 FAX (215) 699-0370 
www.neptune1.com 
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PLUS: JGR and JDR Angle Riser Mount 
Series JGF and JDF Flange Mount 
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WARNING 
LOCKOUTS ARE REQUIRED BEFORE 

SERVICING THIS EQUIPMENT. 

SAFETY INSTRUCTIONS: 
Shut off/Lockout Mixer Power before Servicing . 

DO NOT OPERATE MIXER UNLESS PROPERLY INSTALLED, AVOID 
ROTATING SHAFT AND BLADES, TURN OFF POWER AND 

LOCKOUT EQUIPMENT BEFORE ADJUSTING OR SERVICING, ETC. 
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All Neptune Mixers are tested at the factory prior to shipment. Each part used in their construction has been carefully 
checked for workmanship. 

If the Mixer is installed properly, Neptune Chemical Pump Company warrants to the purchaser of this product for a period 
of one year from the date of shipment, whichever occurs first, this product shall be free of defects in material and/or 
workmanship, as follows: 

1. Neptune Chemical Pump Company will replace , at no charge, any part that fails due to a defect in material and/or 
workmanship during the warranty period, FOB our factory, North Wales, Pennsylvania. To obtain warranty service, you 
must get an RMA number to return the defective parts to the factory for examination, freight pre-paid. 

2. This warranty period does not cover any product or product part, which has been subject to accident, misuse, abuse or 
negligence. Neptune Chemical Pump Company shall only be liable under this warranty if the product is used in the 
manner intended by the manufacturer as specified in the written instructions furnished with this product. 

Any express warranty not provided in this warranty document, and any remedy for breach of contract that, but for this 
provision , might arise by implication or operation of law, is hereby excluded and disclaimed. Under no circumstances shall 
Neptune Chemical Pump Company be liable to purchaser or any other person for any charge for labor, repairs, or parts , 
performed or furnished by others, nor for any incidental consequential damages, whether arising out of breach of 
warranty, express or implied , a breach of contract or otherwise. Except to the extent prohibited by applicable law, any 
implied warranty of merchantability and fitness for a particular purpose are expressly limited in duration to the duration of 
this limited warranty. 

Some states do not allow the exclusion or limitation of incidental or consequential damages, or allow limitations on how 
long any implied warranty lasts, so the above limitations may not apply to you. This warranty gives you specific legal 
rights, and you may have other rights, which may vary from state to state. 

IMPORTANT 

SHOULD IT BE NECESSARY TO SEND THE PUMP TO THE FACTORY FOR REPAIR OR MAINTENANCE 
REBUILDING; DRAIN ALL OIL AND CHEMICAL FROM PUMP BEFORE SHIPPING. FAILURE TO DO SO CAN CAUSE 
EXTENSIVE DAMAGE TO THE MOTOR. 

1SEE IMPORTANT NOTICE-RETURN GOODS AUTHORIZATION 

IMPORTANT NOTICE 
RETURN GOODS AUTHORIZATION 

(1) All equipment returned to Neptune Chemical Pump Company requires proper Returned 
Goods Authorization Number (RGA) and tags. 

(2) All equipment returned to the factory for repair or service must first be thoroughly flushed 
and have all chemical contact areas neutralized. 

(3) All equipment which has been in contact with chemicals must be accompanied by a copy 
of the Chemical Product Material Safety Data Sheet (MSDS). 

(4) Failure to comply with the above instructions will result in equipment being returned to 
sender, freight collect, without service. 
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The complete model number and serial number of the pump must be furnished to insure prompt and accurate 
parts service. These numbers are found on the name plate (sample below) located on the side of the mixer. 
Refer to Pages 6, 7, 9, 11 and 13 for complete parts lists. 

I 

www.neptune1.com 

eptune 
A ~ DOVER) COMPANY 

MODEL NO. 

CHEMICAL PUMP CO. 
North Wales PA 19454 

TEL: 215-699-8700 

SERIAL NO. RPM 

Send all orders or inquiries for parts to: 
Parts Department 
Neptune Chemical Pump Company 
295 DeKalb Pike 
North Wales, PA 19454 
Tel.: 215-699-8700 
1 -888-3NEPTUNE (888-363-7886) 
FAX: 215-699-0370 
Web: www.neptune1 .com 
Email : pump@neptune1 .com 

NOTE: PLEASE SUPPLY BOTH MODEL AND SERIAL NUMBERS. 
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The Neptune Mixer is a carefully designed piece of precision equipment which will give you years of satisfactory 
service under normal operating conditions. 

A. INSPECTION 

All Neptune Mixers are shipped in a specially designed carton to insure against damage in shipment. 
Each shaft is shipped in an individual box. Upon receipt, examine the mixer for damage; report any 
damage to Neptune and the deli vering carrier at once. 

B. LUBRICATION/MAINTENANCE 

The outboard ball bearing [30) and upper ball bearing [27) are sealed and pre-greased for bearing life. 
The gear box is lubricated at the factory. Neptune recommends changing grease annually. To change grease or 
to change the motor: Remove motor midplate (fig. 21) by taking out the six bolts & washers (fig . 14/15). Remove 
motor and midplate (they will be attached) from gearbox. Remove four motor bolts (fig. 12/13) underneath 
midplate. Clean gear box and gears with solvent. Repack with the following grease. 

Mixers use LUBRIPLATE® 1200-2 Grease. Order P/N 114444 

C. MOUNTING THE MIXER 

Remove the mixer from the carton and attach clamp. Rotate the clamp to an initial position such that the motor 
will be upright when the unit is clamped to the tank. 

Place the clamp on the desired location on the tank, being certain that both the horizontal and vertical surfaces of 
the clamp are in contact with the top and side of the tank. Rotate the nut clockwise to tighten; counter clockwise to 
loosen . 

D. MOUNTING MIXER SHAFT 

Neptune supplies standard square pitch propellers which may be put on the mixer shaft either face up or face 
down. Place the propellers on the end of the shaft WITHOUT THE NOTCHES. If two propellers are used, they 
should be spaced at least two propeller diameters apart. Be certain to securely tighten the propeller set screws. 
Place the end of shaft with the notches into the shaft collar until it bottoms. Screw in the setscrews [32 ). Certain 
Mixer Models require a Shaft Adapter Reducer [33) to be inserted beforehand into the shaft collar and temporally 
held in position with the setscrews [32) until the propeller shaft is inserted. Rotate the shaft to line up the shaft 
notches with setscrews [32) and tighten the setscrews. (See Shaft Installation Diagram on pg. 5.) 

E. ELECTRICAL CONNECTIONS 

Your Neptune mixer is designed to rotate clockwise when looking down on the end of the motor. This is so 
indicated by arrows cast on the motor midplate. 

Follow the wiring directions as indicated on the motor to obtain proper rotation . 

F. MIXER POSITIONING 

To utilize energy supplied by the mixer, atop to bottom turnover of the liquid should be created. The mixer shaft 
should be angled 5° to 15° off vertical wall of tank pointed 20° to 30° right of the center line. 

Moving the shaft to the left of the position described will increase swirl of vortex. This helps to submerge light 
powders or to aerate the mix but decreases mixing efficiency. 

G. MIXER OPERATION 

Neptune mixers are designed for continuous operation under normal conditions. It is not good practice to operate 
continuously when extreme vortexing occurs. Mixer Propellers must be submerged in the Liquid during mixing 
operation, damage could occur. 

After mixer has been turned on and the mixing pattern developed , adjust mixer position if necessary. 

After ten days of operation, check the Motor Midplate screws, and shaft collar Hex Nut for tightness . At the end of 
a mixing period, it is a good practice to turn off the mixer before the tank is drained . Turn mixer off when liquid 
level is one propeller diameter above lower propeller. 
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2. Insert Pin-Bolt half way 
into Collar with flat facing 
towards Shaft. 

1. Insert Propeller Shaft into 
Shaft Collar until it bottoms. 

I 
I 
I 
I 

d I I 

I 
I 
I 
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MIXERS MANUFACTURED 
BEFORE DECEMBER 2010 

3. Rotate Shaft until Notch 
lines up with Pin-Bolt Flat 
and push the Pin-Bolt 
into Collar completely. 

Notch 

Setscrews 

3. Tigten Setscrews securly. 

1. Insert Shaft Adapter Reducer 
into Shaft Collar until it bottoms. 
Screw in setscrews partially to 
position Shaft Adapter Reducer 
then insert Propeller shaft. 

Notch 

1. Insert Propeller Shaft into 
Shaft Collar until it bottoms. 

SHAFT INSTALLATION DIAGRAM 
(Refer to Section D.) 
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MIXERS MANUFACTURED 
AFTER DECEMBER 2010 

Shaft Adapter Reducer 
004647---1 " dia. to 314" dia . 
004648---1-114" dia. to 1" dia . 

2. Rotate Shaft until Notches 
line up with setscrews. 
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ITEM 
NUMBER 

39 

40 

SHAFT AND PROPELLER PARTS LIST 
For Series JG, JD Clamp Mount Model Mixers 

And Series JGR and JDR Angle Riser Mount Model Mixers 
(Refer to Drawing on Page 8) 

MODEL MODEL 
ITEM DESCRIPTION QTY. JG2.0- JG6.1 JG7.1 - JGB.1 

Shaft 3/4" dia. x 30" lg. 1 004396 

Shaft 3/4" dia. x 40" lg. 1 004397 

Shaft 3/4" dia. x 36" lg. 1 003084 

Shaft 3/4" dia. x 48" lg . 1 003075 

Shaft 3/4" dia. x 60" lg . 1 003076 

Shaft 1" dia . x 48" lg . 1 004398 

Shaft 1" dia. x 60" lg . 1 003071 

Shaft 1" dia. x 72" lg. 1 003072 

Shaft 1-1 /4" dia. x 60" lg. 1 003073 

Shaft 1-1 14" dia . x 72" lg. 1 003074 

Prop 5 x 5, 3/4" Bore, P/N 100383 

Prop 4 x 4, 3/4" Bore, P/N 100384 

Prop 14 x 14, 1-1/4" Bore, P/N 100385 

Prop 12 x 12, 1" Bore, P/N 100389 

Prop 11 x 11 , 1" Bore, P/N 100390 

Prop 6 x 6, 1" Bore, P/N 100392 

Prop 5 x 5, 1" Bore, P/N 100393 

Prop 7 x 7, 3/4" Bore, P/N 100394 

Prop 6 x 6, 3/4" Bore, P/N 100395 
As As 

Prop 5 x 5, 3/4" Bore, P/N 106046 
AIR 

Required Required 

Prop 6 x 6, 3/4" Bore, P/N 106043 Per Per 

Prop 8 x 8, 3/4" Bore, P/N 106218 
Application Application 

Prop 10 x 10, 3/4" Bore, P/N 106219 

Prop 12 x 12, 3/4" Bore, P/N 106220 

Prop 13 x 13, 3/4" Bore, P/N 106221 

Prop 13 x 13, 1" Bore, P/N 1 06222 

Prop 16 x 16, 1-1/4" Bore, P/N 106225 

Prop 11 x 11 , 3/4" Bore , P/N 106229 

Prop 7 x 7, 1" Bore, P/N 106232 

Prop 15 x 15, 1-1/4" Bore, P/N 106344 
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PARTS LIST 
For Series JG Clamp Mount Model Mixers 

(Refer to Drawing on Page 8) 

ITEM MODEL MODEL 
NUMBER ITEM DESCRIPTION QTY. JG2.0 - JG6.1 JG7.1 - JG8.4 

1 Mixer Gearbox - Body 1 003161 003053 

2 Drive Screw 1 100370 N/A 

3 Clamp Button 1 000476 N/A 

4 Stud 1 002683 N/A 

5 Mountina Clamp 1 003146 NIA 

6 Hex Head Cap Screw or Stud 1 100397 N/A 

7* Flat Washer 1 100369 N/A 

8 Pivot Washer 1 100509 N/A 
9 Flat Washer 1 106833 NIA 

10 Hex Nut 1 WA170583 NIA 

11 Helical Pinion 1 003143 003141 

12 Hex Head Cap Screw 4 100216 100216 

13 Lock Washer 4 100217 100217 

14 Hex Head Cap Screw 6 106748 106748 

15 Lock Washer 6 100075 100075 

16 Motor Gasket 1 106097 106097 

17 Set Screw 1 105159 105159 

18 Kev 1 003060 106589 

19 Dowel Pin 2 100351 100579 

20 Retainina Rina 1 106594 106496 

21 Motor Midplate 1 003148 003147 

22 Key 1 100110 100110 

23 Midplate Gasket 1 106507 106494 

24 Helical Gear 1 003144 003142 

25 Seal 1 106586 106542 

26 Retaininq Rinq 1 106592 106562 

27* Ball Bearina 1 106180 106495 

28 Shaft Adapter, 3/4" dia . 1 003407 N/A 

Shaft Adapter, 1" dia. 1 003407 N/A 

Shaft Adapter, 1-1 /4" dia. 1 N/A 003058 

29 Retaining Rina 2 106593 106497 

30* Ball Bearinq 1 106588 106564 

31 Felt Wiper Seal 1 106502 106488 

32 Setscrew 2 104618 104618 

33 Shaft Adapter Reducer, 1" to 3/4" 1 004647 N/A 
Shaft Adapter Reducer, 1-1 /4" to 1" 1 N/A 004648 

*Recommended Spare Parts 
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MODEL 
JG9.1 

003053 

N/A 
N/A 
N/A 

N/A 
N/A 

N/A 
N/A 

N/A 

N/A 

003054 

100216 

100217 

106748 

100075 

106097 

105159 

003060 

100579 

106496 

003057 

100110 

106494 

003055 

106542 

106562 

106495 

N/A 
N/A 

003058 

106497 

106564 

106488 

104618 

N/A 
N/A 
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PARTS LIST 
For Series JD Clamp Mount Model Mixers 

(Refer to Drawing on Page 10) 

ITEM MODEL 
NUMBER ITEM DESCRIPTION QTY. JD2.0 - JG6.1 

1 Mixer Gearbox - Body 1 003161 

2 Drive Screw 1 100370 

3 Clamp Button 1 000476 

4 Stud 1 002683 

5 Mountina Clarno 1 003146 

6 Hex Head Cap Screw or Stud 1 100397 

7* Flat Washer 1 100369 

8 Pivot Washer 1 100509 

9 Flat Washer 1 106833 

10 Hex Nut 1 WA170583 

13 Lock Washer 4 100217 

14 Hex Head Cap Screw 6 106748 

15 Lock Washer 6 100075 

16 Motor Gasket 1 106097 

19 Dowel Pin 2 100351 

21 Motor Midolate 1 003148 

22 Kev 1 100110 

23 Midplate Gasket 1 106507 

25 Seal 1 106586 

26 Retainina Rina 1 106592 

27* Ball Bearina 1 106180 

28 Shaft Adapter, 3/4" dia. 1 003407 

Shaft Adapter, 1" dia. 1 003407 

Shaft Adapter, 1-1/4" dia. 1 N/A 

29 Retainina Rina 2 106593 

30* Ball Bearinq 1 106588 

31 Felt Wiper Seal 1 106502 

32 Setscrew 2 104618 

33 Shaft Adapter Reducer, 1" to 3/4" 1 004647 

Shaft Adapter Reducer, 1-1/4" to 1" 1 N/A 

34 Hex Head Cap Screw 4 108338 

35 Key 1 100218 

36 Motor Extension 1 003197 

37 Coupling 1 106664 

*Recommended Spare Parts 
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MODEL 
JD7.1 - JD7.4 

003053 

100370 

000476 

002683 

002682 

106387 

100369 

106074 

100051 

108518 

100217 

106748 

100075 

106097 

100579 

003057 

100110 

106494 

106542 

106562 

106495 

N/A 

003058 

N/A 

106497 

106564 

106488 

104618 

N/A 
004648 

108338 

100218 

003197 

106640 
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PARTS LIST 
For Series JGR and JDR Angle Riser Mount Model Mixers 

NOTE: All parts in JGR and JDR Mixers are the same as JG or JD Mixers except mounting clamps. JGR and JDR 

Mixers do not use items 2 to 10 including items on parts list (Refer to pages 7 and 9). JGR and JOR do use 

parts listed below for Angle Riser Mount. 

ITEM PART QTY. PER ASSEMBLY 
NUMBER NUMBER ITEM DESCRIPTION JGRQTY. JDRQTY. 

1 ** 003161 Mixer Gearbox - Body 1 1 

41 106268 Hex Head Cap Screw 4 4 

42 106704 Hex Head Cap Screw 4 4 

** 106996 Socket Head Cap Screw 8 8 

43 106281 Angle Riser Midplate 1 1 

** 106809 Angle Riser Midplate 1 1 

44 100457 Lock Washer 4 4 

** 108592 Internal Tooth Lock Washer 8 8 

45 002794 Angle Riser (Right Side) 1 1 

46 002795 Angle Riser (Left Side) 1 1 

47 100105 Lock Washer 4 4 

48 106267 Hex Nut 4 4 

**These Parts are for JGR/JDR-2.0-JGR/JDR 6.1 Only. 

INSTALLATION: 

1. Remove the Mixer and Angle Riser Unit (A.R.U.) from their shipping cartons. 

2. Install assembled A.RU . onto tank, see page 3, for mounting instruction , and secure in place. 

3. Place Mixer onto A.R.U. and secure with hardware provided (42, 44). 

4. Insert Shaft into Mixer Shaft Collar and secure as described on page 5 in Section "O" of the Operating and 

Instruction Manual of Series JG and JD Mixers. 

11 
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FLANGE MOUNTING MIXER 
ADDENDUM TO OPERA TING AND INSTRUCTION MANUAL FOR SERIES JG AND JD MIXERS 

PARTS LIST 
For Series JGF and JDF Stuffing-Box Model Mixers 

NOTE: All parts in JGF and JOF Mixers are the same as JG or JD Mixers except mounting clamps. JGF and JDF 

Mixers do not use items 2 to 10 including items on parts list (Refer to pages 7 and 9). JGF and JDF do use 

Parts listed below for Flange Mount. 

ITEM PART ITEM DESCRIPTION QTY. NO. NO. ITEM PART 
ITEM DESCRIPTION QTY. NO. NO. 

1 •• 003161 Mixer Gearbox - Body 1 

42 106704 Hex Head Cap Screw 1/2-20 x 1-1 /2" lg. 4 
•• 106996 Socket Head Cap Screw 1 /4-20 x 3/4" lg. 8 

44 100457 1/2" Lock Washer 4 
•• 108592 1/4" Internal Tooth Lock Washer 8 

47 100105 7 /16" Lock Washer 16 
48 106267 7/16-14 Hex Nut 8 
49 106619 Hex Head Cap Screw 7/1 6-14 x 1-3/4" lg . 8 
50 .. 003270 Mixer Spacer Adapter 1 

003271 Mixer Spacer Adapter 1 
51 003260 Stuffing-Box Spacer 1 

52 108180 3/8-16 Hex Nut with Nylock 4 
53 .. 003265 1" dia. Shaft, Sealing Bushing 1 

003266 1-1 /4" dia. Shaft, Sealing Bushing 1 .. 003274 3/4" dia. Shaft, Sealing Bushing 1 

54 106620 3/8-16 x 3-1 /2" lg. Stud 4 

55 100036 Grease Filling 1 

56 100104 Hex Head Cap Screw 7/16-14 x 1-1 /4" lg . 8 
•57 .. 003261 1" dia. Shaft, Lantern Ring 1 

003262 1-1/4" dia. Shaft, Lantern Ring 1 
•• 003273 3/4" dia. Shaft, Lantern Ring 1 

58 .. 1" dia. Shaft, 6" Flange Assembly .. 1" dia. Shaft, 8" Flange Assembly .. 1" dia. Shaft, 1 O" Flange Assembly .. 1" dia. Shall , 12" Flange Assembly .. 1" dia. Shaft, 14" Flange Assembly 

1-1 /4" dia. Shaft, 6" Flange Assembly 

1-1/4" dia. Shaft, 8" Flange Assembly 

1-1 /4" dia. Shaft, 10" Flange Assembly 

1-1 /4" dia. Shaft, 12" Flange Assembly 

1-1 /4" dia. Shaft, 14" Flange Assembly .. P/4" dia. Shaft, 6" Flange Assembly .. f3/4" dia. Shaft, 8" Flange Assembly .. P/4" dia Shaft, 1 O" Flange Assembly .. P/4" dia. Shaft, 12" Flange Assembly .. P/4" dia. Shaft, 14" Flange Assembly 
59 .. 003267 1" dia. Shaft, Packing 

003268 1-1/4" dia. Shaft, Packing .. 003269 l3i4"dia. Shaft, Packing 

60 003272 Mixer Window Screen 
61 106621 #8-32 x 3/8 lg. Pan Head Screw 
62 .. 106614 1 " dia. Shaft Collar 

*Recommended Spare Parts. 
**These Parts are for Models JGF JDF-2.0 through JGF/JDF-6.1 Only. 

106615 1-1/4" dia. Shaft Collar 
•• 106811 3/4" dia. Shaft Collar 

Item 58 avai lable in 316SS & Carbon Steel. 63 101208 1/4" x 3/4" lg. Dowel Pin 

INSTALLATION: 
1. Remove the Mixer and Flange Mounting Unit (F.M.U.) from their shipping cartons. 

2. Remove the (2) Window Screens [60] by unscrewing (8) Screws [61] . 
3. Remove Mixer Spacer Adapter [50] from the F.M.U . 

4. Place the Propellers on the end of the shaft WITHOUT THE NOTCH and then insert into the empty tank. 

5. Lubricate the end of the Shaft WITH THE NOTCH and insert through the Orifice of the F.M.U. to protrude approximately 
2-1 /2" , taking care as not to mar the surface of the propeller shaft. 

6. To prevent the Shaft from fa ll ing into the tank, place the Shaft Collar [62] on the Shaft and secure with a Socket 

Head Screw and Hex Wrench provided . 

7. Install assembled F.M.U. onto Tank and secure in place, make sure that there is free access to the Stuffing Chamber 

through the windows. 

8. Fasten Mixer Spacer [50] with Screws [42] and Lock Washers [44] onto Mixer. 

9. Place Mixer assembled with Mixer Spacer Adapter [50] onto F.M.U. and secure with Hardware provided [47, 48, 49] . 

10. Insert Shaft into Mixer Shaft Collar and secure as described on pg. 5 in Section D, of the Operating and Instruction 

Manual of Series JG & JO Mixers. 

11 . Pack Stuffing Chamber with Grease through Grease Fitting [55] . 

12. Adjust the Packing Pressure with Sealing Bushing [53] by applying approximately 10 in . lbs. to the (4) 3/8-16 Hex Nuts 
(tightened uniformly). 

13. Replace Window Screens [60] before operating Mixer. 
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Flange Mounting Unit 
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MATERIAL SAFETY DATA SHEET 

SECTION 1 IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE 
COMPANY/UNDERTAKING 

LUBRIPLATE® Lubricants Co. 
129 Lockwood St. 
Newark, NJ 07105 

SUBSTANCE: LUBRIPLATE 1200-2 

TRADE NAMES/SYNONYMS: 

PRODUCT USE: Petroleum lubricati ng grease • 

CREATION DATE: 06/14/2007 

REVISION DATE: 01 /21/2010 

Emergency Telephone Number: 
1-800-255-3924-CHEM-TEL (24 hour) 
Telephone Number for information: 
1-973-589-9150 

MSDS No. 0892150102001 

SECTION 2 COMPOSITION/INFORMATION ON INGREDIENTS 

COMPONENT: Residual oils (petroleum), solvent dewaxed 
CAS NUMBER: 64742-62-7 
EC NUMBER (EINECS): 265-166-0 
PERCENTAGE: 40-45 

COMPONENT: Heavy hydrotreated naphthenic distillates (petroleum) 

CAS NUMBER: 64742-52-5 

EC NUMBER (EINECS): 265-155-0 

PERCENT AGE: 35-40 

COMPONENT: Zinc oxide 
CAS UMBER: 1314-13-2 

EC NUMBER (EINECS): 2 15-222-5 

PERCENTAGE: 5-10 

COMPO ENT: 12 hydroxy stearic acid 
CAS NUMBER: 106-14-9 

EC NUMBER (EINECS): 203-366-1 

PERCENTAGE: 5-10 

COMPONENT: Antimony 0,0-dipropylphosphorodithionate 

CAS NUMBER: 15874-48-3 

EC NUMBER (EINECS): 240-001-5 

PERCENTAGE: 0-2 

COMPONENT: Inedible animal grease 

CAS NUMBER: 68153-81-1 

Appendix 498 

HNF-52451 
Rev 5 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

EC NUMBER (EINECS): 268-896-8 
PERCENTAGE: 0-2 

COMPO ENT: Lithium hydroxide monohydrate 
CAS NUMBER: 13 10-66-3 

EC NUMBER (El ECS): Not ass igned 
PERCENT AGE: 0-2 

COMPONENT: Butyl zimate 
CAS NUMBER: 136-23-2 
EC NUMBER (EINECS): 205-232-8 
PERCENT AGE: 0- 1 

COMPONENT: Hydroxyalkyl carboxylic ac id 
CAS NUMBER: NA 
EC UMBER (ElNECS): NA 
PERCENTAGE: 0- 1 

COMPONE T: Methacrylate copolymer 
CAS NUMBER: NA 
EC NUMBER (EINECS): NA 
PERCENT AGE: 0- 1 

NOTE: The IP 346 va lue of the mineral oil is less than 3% 

SECTIO 3 HAZARDS IDENTIFICA TIO 

POTENTIAL HEAL TH EFFECTS: 
INHALATION: SHORT TERM EXPOSURE: Irritation 
LONG TERM EXPOSURE: Lung damage 
SKI CONTACT: 
SHORT TERM EXPOSURE: Irritation 
LONG TERM EXPOSURE: Irritation, skin disorders 
EYE CONTACT: 
SHORT TERM EXPOSURE: Irritation 
LONG TERM EXPOSURE: No information ava ilable 
INGESTION: 
SHORT TERM EXPOSURE: Diarrhea, difficul ty breathing 
LONG TERM EXPOSURE: no info rmation on significant adverse effects 

HAZARDOUS MATERIAL IDENTIFICATION SYSTEM (HMIS): 
Health - I 
Flammabili ty - I 
Reactivity - 0 

Not a Controlled Product under (WHMIS) - Canada 
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SECTION 4 FIRST AID MEASURES 
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lNHALATION: Vapor pressure is very low and inhalation at room temperature is not a problem. If overcome by vapor from hot 

product, immediately remove from exposure and call a physician. 

SKIN CONTACT: Remove any contaminated clothing and wash with soap and warm water. If injected by high pressure under 

skin, regardless of the appearance or its size, contact a physician IMMEDIATELY. Delay may cause loss of affected part of the 

body. 

EYE CONTACT: Flush with clear water for 15 minutes or until irritation subsides. If irritation persists, consult a physician. 

INGESTION: If ingested, call a physician immediately. Do not induce vomiting. 

SECTION 5 FIRE FIGHTING MEASURES 

FIRE AND EXPLOSION HAZARDS: Slight fire hazard 

EXTINGUISHING MEDIA: Foam, Dry Chemical, Carbon Dioxide or Water Spray (Fog) 

SPECIAL FIRE FIGHTING PROCEDURES: Cool exposed containers with water. Use air-supp lied 
breathing equipment for enclosed or confined spaces. 

UNUSUAL FIRE AND EXPLOSION HAZARDS: Do not store or mix with strong oxidants. Empty 
containers retain residue. Do not cut, drill , grind, or weld, as they may explode. 

SECTION 6 ACCIDENTAL RELEASE MEASURES 

OCCUPATIONAL RELEASE: Scrape up grease, wash remainder wi th suitable petroleum solvent or add absorbent. Keep petroleum 
products out of sewers and water courses. Advise authorities if product has entered 
or may enter sewers and water courses. 

SECTION 7 HANDLING AND STORAGE 

STORAGE: Keep containers closed when not in use. Do not handle of store near heat, sparks, flame, or strong oxidants. 

SECTION 8 EXPOSURE CONTROLS/PERSONAL PROTECTION 

EXPOSURE LIMITS: 
OIL MJST [N AIR (Not Encountered in Normal Usage): 
5 mg/m3 UK OES TWA 

1 0mg/m3 UK OES STEL 
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VENTILATION: Provide local exhaust ventilation system. Ensure compl iance with applicable exposure limits. 
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EYE PROTECTION: Wear splash resistant safety goggles. Provide an emergency eye wash fo untain and quick drench shower 

in the immediate work area. 

CLOTHIN G: Wear appropriate chemical res istant c lothing. 

GLOVES: Wear appropriate chemical res istant (nitrile) g loves. 

RESPLRA TOR: Consider the need for appropriate protecti ve equipment, such as self-contained breathing apparatus, adequate 

masks and filters. 

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES 

PHYS ICAL ST A TE: semi-solid 
APPEARANCE: smooth 
COLOUR: beige 
PHYSICAL FORM: grease 
ODOR: mineral oil odor 
BOILlNG POINT: >288°C 
FREEZING POINT: Not ava ilable 
FLASH POINT: 2 18°C (COC) 
LOW ER FLAMMABL E LIMIT: 0.9% by vo lume 
UPPER FLAMMABLE LIMIT: 7.0% by vo lume 
AUTO IGNITION: not ava ilable 
VAPOUR PRESSURE: not ava ilable 
VAPOR DENS ITY (a ir= I): not avai lable 
SPEC IFIC GRAVITY (water= l ): 0.94 1 
DENSITY: not available 
WATER SOL UBILITY: negligible 
pH: not available 
VOLATILITY: not avai lable 
ODOR THRESHOLD: not ava ilable 
EV APO RA TJON RA TE (Butyl acetate = l ): <0.0 I 
VISCOSITY: not ava ilable 
COEFFICIENT OF WAT ER/OIL DISTRJBUTTON: not ava ilable 

SECTIO JO STAB ILITY AND REACTIVITY 

REACTIVITY: Stable at norma l temperatures and pressures 

CONDITIONS TO A VOID: Avoid heat, fl ames, sparks and other sources of ignition. Avoid contact with 
incompatible materials. 

INCOMPATIB LES: Ox idising materi als, chlorine 
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HAZARDOUS DECOMPOSITION: 
Thermal decomposition products or combustion: oxides of carbon, oxides of sulphur 

POLYMERISATION: Will not polymerise. 

SECTION I I TOXICOLOGICAL INFORMATION 

Residual oils (petroleum), solvent dewaxed: 
TOXICITY DAT A: 
No data available 

Heavy hydrotreated naphthenic distillates (petroleum): 
TOXICITY DAT A: 
No data available 

Zinc oxide: 
TOXICITY DATA: 
No data ava ilable 

12 hydroxy stearic acid: 
TOXICITY DATA: 
Greater than 5 g/kg oral-rat LD50 

Antimony 0,0-dipropylphosphorodithionate 

TOXICITY DAT A: 

4,695 mg/kg oral-rat LD50 

Inedible animal grease: 

TOXICITY DATA: 
No data avai lable 

Lithium hydroxide monohydrate: 

TOXICITY DATA: 
210 g/kg oral-rat LD50 

Butyl zimate: 

TOXICITY DAT A: 
Greater than 16,000 g/kg oral-rat LD50 

Hydroxyalkyl carboxylic ester: 
TOXICITY DATA: 
Between 2,000 and 5,000 g/kg ora l-rat LD50 

Alkyl thiadiazole mixture: 

TOXICITY DATA: 

Greater than 10,000 g/kg oral-rat LD50 
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SECTION 12 ECOLOGICAL INFORMATlON 

Not ava ilable 

SECTION 13 DISPOSAL CONSIDERATIONS 

Dispose in accordance with all applicable regulations 

SECTION 14 TRANSPORT INFORMATION 

LAND TRANSPORT ADR: No class ification assigned. 

LAND TRANSPORT RID: No classification assigned. 

AIR TRANSPORT lA TA: No class ifica tion ass igned. 

AIR TRANSPORT !CAO: No class ification ass igned. 

MARITIME TRANSPORT IMDG: No class ifica tion ass igned. 

SECTION 15 REGULATORY INFORMATION 

EUROPEAN REGULATIONS: 
EC CLASSIFICATION (CA LCU LATED): N 
Risk Phrases: R5 I /53 Toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment. 

SARA/TITLE ITI , Section 313 Stanis - Zinc Compounds <6%, Antimony Compounds <3% 

SECTION 16 OTHER INFORMATION 

HNF-52451 
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The above information is furnish ed without warranty, expressed or implied, except that it is accurate to the best knowledge of 
LUBRIPLATE Lubricants Company. The data on these sheets relates only to the specific material designated herein. 
LUBRIPLA TE Lubricants Company assumes no legal responsibility for use or reliance upon this data. 
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MAINTENANCE LOG 

Mixer Model __________ _ Serial # ____________ _ 

Shaft Diameter and Length ______ _ Mixer RPM -----------

Propeller Diameter ________ _ 

Spare Parts Kit # 107781 for JG/JD 2.X to 6.X MIXER or #107782 for JG/JD 7.X TO 9.X MIXER 

NEPTUNE CHEMICAL PUMP CO. Tel.: 215-699-8700 • FAX: 215-699-0370 

DATE SERVICED BY MAINTENANCE PERFORMED 

Revision B 
© Copyright 201 I eptune Chemical Pump Company, Printed in U.S.A 
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APPENDIXJ 

Air Compressors 
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Submittal #69, Section 15251 

' .. . -I Copco' .·. ' . '/ j . ; 

KT Seri s 
Air Compressor 

Manual -

Rev. 08G7 

For questions concerning this air compressor, 
please contact your distributor. 

Printed tr. USA 
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1 5~ ·"'t'b=~- ·ss· -. :fG.n5:.01ti"fex.-.~~ --=--~.::Ul.>iL'!!!.Y.!-•.~ -e _ ~.... -- _ . .. ____ J . ... 

8 'rroubleshooting Guide 

g Troubleshooting (Cont.) 

1 o Warranty Statement 
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. . . ls~FE'fY GUl'DELINE'S - DEJfJNJiiO.NS 
• < ~ .. - ' • ' ~ - • ,:, • :. < • 

Safety is a combir.ation of common sense. staying alert and knowing how your compressor works. 
Rsad lhis manual to understand this compressor.. 

DANGER. . 
means if safety informa1ion is not followed someone will ~ seriously injured or k1lied 

WA:RNING · 
means rf r.afety infomiation 1s not followed someone could be seriously injured or k·1:!ed 

means 1f safety mformation is not followed someone moy be senously injured or I.died 

. . . . lMPORT.ANT SAF.:ETY INST:-Rl!J.CTIO:NS' ;' , 
. . ~ . -

Save.these instructions 

lmpmper operation or maintenance of this product could result in senous mJUry an~ property 
damage. Read and underslaod all warnings nnd operation instructions before usm_g th is compressor. 

Before using the air compressor 

Things you should !mow 
Air-compressors are uti lized m a variety of air 
system applic;1t1ons. Because air.compressors 
and other components (hoses, connectors. air 
too}!;., spray guns, etc.) make up a· h19h pressure 
pumpmg system, lhe following safety pre
cautions sh01Jkl be observed at all times. 

Only persons familiar with these rules of 
safe operatiun should use the air 
compressor. 

1. Read the instruction manual carefully before 
attempting to assemble, disassemble or 
operam your system. Be thoroughly famil iar 
w1!h the controls and the- proper use of the 
equipment. 

Inspect your work arH 
1 t<eep work area clean. 

2. "Cluttered 2r eas and benches u,vi!e accidents 
Floors must not be slippery from wax or dusi. 

Inspect your compressor 

1. To reduce the risk of in;ury from accrdenta! 
starting, tum switch off and disconnect lhe 
power before checking it. 

2. lf any part 1s missmg. benf or broken in any 
way, or any electrical part does not work prop
erly. keep the compressor off and disconnected. 

3. Check hose s for weak or worn condiUon 
before each use, making certzin all connections 

2. Review and understand .all safety instruci1ons are secure. Do Not tJse if defeci is found. 
and operating procedures m this manual. A 

J. Rtwiew the maintenance methods for this 
compressor (See "Maintaining Your 
Compressor·· section). 

Do not oper.:1te compressor if damaged during 
shipping handiing or use. Damage may ;esult 
in bursting and cause inJury or property damag""'. 

A 
Th is compressor is Not desjgned for and should 
not be used in breathing air appilcations. 
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When insfoJJfng or moving the compressor 

A C 
This comprf'.ssor is extremell( to p heavy, The 
compressor must be bol1ed to the floorwilh 
vibration pads before operatmg to prevent 
equipment damage, injury or death. Do Not 
tighten bolts completely as this may 
cause stress tn the tank welds . 

To reduce the risk of a dangerous 
environment 

1. Keep worll area weir lil 

2. Operate compressor in a well-ventilated 
area free from fl ammable liquids and vapors . 

3. Operate compressor in a ventilated araa so 
that compressor may be properly cooled and 
the surmunding air temperatur~ will not be 
more than "IGG"f. 

4, *-iver use a compressor in a wet 
environment. 

5. Protect material lines and air fines from 
damage or punc:ture. -Keep hose and 
wires away from sh:np objects _ chemical 
spifls oil, solvents ai:id wet floors. 

A 
Do Na! secure compressor with toggle bolts 
into drywall. Drywall sheetmg or plaster will not 
support the weight of !he compressor. 

6. A minimum dearance of 18 inches betwee11 
the compressor and a wall is required 
because objects co.uld obstruct airflow. 

7 .. The _compressor should b~ .located where it car: 
be d1rec!ly wired lb a c.trcurt breaker. The 
compressor should be wired b~• a qualified 
electri ciari. 

8. Ne11erstore flammable l!qu1ds or.gases in 
1he vicinity of an operating compressor. 

9. llil...tit21 iocate ttie compressor air mie t near 
steam, paint spray, sandblasting areas or 
any other source of contamination . The 
debris muid damage the motor and pump. 

Never use plastic (PVC) pipe for c:onipreMed 
a[r . Serious injury or death could result 

& 
Never use the shippmg skid fur mounlmg the 
compressor. 

This compressor 1s not intended for outdoor 
installation. 

A 
Never mslall a shut off val.-e between the compres
sor pump and tank. Personal injury and/or 
e quipment damage cou ld occur. 

Note: Tank OuUet §ize: 1-/;'1~•-LNP-:f.-fup-~0 

lnspQ·c:t your work .:1:rea 

3/4" NPT for All 80 Galion and §imple~ 120 Gaflon Units 
.-1'',':.ftgJ"~:.Dupl~,-Cem_p=m~ 

Before each use 

Inspect your compressor 

·1 . .Keep work area clean. Clu ttered areas and 
benches invite accidents . 

1. To reduce the risk of injury f rom accidental 
starting, turn the switch off a nd disconnect 
power. 

2. The floor must not be sl ippery from WaJI. or 
dust. 2. If any part is missing, bent or broken in any 

way, or ,my electrical part does not work 
proper~y. keep the compressor off and dis
connect power. Q.QJtQ! use if defect is fou nd. 

3 . Ched: hoses for weak or worn condition 
before each use , making c:ertain all connect
ions are secure. Do rdot use if a defect is 
found. ---
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Follow the safety precautions For electrical connections 

1. Follow al! local electrical and safely codes, 
as wet! as the National Electric Code {NEC) 
and the Occupational Safety and H.ealth 
ActfOSHA). 

2. Wiring and fuses should follow electrical 
codEs, current capacity .ind be properly 
grounded. 

3. Protec, wires.from contac1 with sharp objects. 

A @41kit6UM 111 
All electrical connections should be made by 
a qualrried electncian . 

Pf-en ahead to protect vour eyes, hands, face snd ears 

Dress fur safety 

1. Wear safety gt asses (meeting.ANS( Zlff 1 or 
in C,mada CSA Z94.3-99) and use hearing 
protection when oper;;!ing the unit Everyday 
glasses :ne not safety glasses. 

2. Wear shoes to prevent shock hazards. 

3. T~ back long hair. 

Pay atten-tian to your hands 

,& 
Keep fingers ai1ay from running compressor. 
Fast moving and hot parts may cause ii1jury 
and/or bums. 

:':UMUIMWI& 
Be careful when touching the exrarior of comp
ressor. pump, motor and air 1ines; they may 
become hot enough to cause inju,y. 

A 
Never operate the compressor v/4tho ut a 
beltguard. The compressor can st.Ir! ame>: 
rnat1c:ally without wamil')g Personal injury or 
property dzmage could occur from contact 
•.vith moving parts. 

~ . CAUiflO:N . · : 

The compressor mav be hot even if the unit Is 
stopped. 

WA~NING · · 

Use of a mask or respirator per chem1~ i 
manufacturers' instructions may be neces-
saiy if \here is a chance of mha!ing toxic fumes. 
Read mask and respirator instructions care
fully Consult a safety expert if you are not 
sure abolll 1he use of certain maslcs or 
respirators . 

When operating 

1 Do not exceed the p ressure rating of any 
component of the system . 

2. Release pressure within lhe system slowly 
to pre ·✓ent flying dust and debris. 

3 . If the equipment starts to abnom1ally vibrate, 
STOP the compressor immediately and 
check for the cause. 

Never change the safety valve or pressure 
switch settings. Keep safety valve free from 
paint and other accumutations. See compressor 
specification decal for maximum operating 
pressu~ . Do not C,)erate with the pressure 
switcli set higher than lhe maximum operating 
pressure . 
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Spra1ring precautions 

·. 'WARNING ,,, , 
Never point a spray gun at yourself or any 
other person or animal. Acciden<.al discharge 
may result in serious inju1y. 

Reduce the risk of dangerous 
environment 

Extreme caution should be taken when 
spray;ng flammable l.ic;:iids as the spark from 
a motor or pressure S\'l'itch may cause a fire 
or explosion. Ample ventilation musi be 
provided. 

A 
Spray in. a well ventilated area lo keep fumes 
from co!/ecting and causing serious injU'l'y and 
fire hazards. 

1. Oo Not spray in the vicinity of open flames 
or other p~r:es where a spark can c:.:111~ 

ignitiOfl. DA.ti.cl smoke when spraying 
paint insecticides, or cfuedrammable 
substances. 

Se informed about the m.rterillls vo~ use 

1. Wtien spraying with solvents or toxic chem1-
cais. follow the instructmns provided by the 
chem[ca! manufacturer Consuij a safety 
expert if unsure about (hr, use of masks or 
respirators . 

2. If the ma1erial you intend to spray crintains 
trich!oreoelhane and methylene chloride , do 
not use accessories that contain aluminum or 
galvanized materials , as tfwse chemie2ls can 
react with galv:inized components causing 
corrosion and weakening equipment. ·use 
starnless steel ·accessones. 

Perlonn thes-e· maintenance opera.lions 

1. Do regular maintenance: kesp al[ nuts. bolts. 
and screws tight. to be sure equipment 1s i.n 
safa wmking condition. 

2. Inspect -tank yearly for rust, pin holes or any 
other imperfectons that could cause it to 
become unsafe. 

A ,~'l!l;3~0¢tc 
NEVER attempt to repair or modify a tank! 
Welding, drilling or any olher modffir.ation wil l 
weaken 1he tank resulting in damage from 
l'Upture or explosion. Always replace worn, 
cracked or damaged tan~. · 

3. Clean electrical equipment with ..in approved 
deaning-agent, such·as a dry, non-flam 
mable deaning solvent. 

Di.i1y 

Check oif level ;rt sight gfass. 0 11 le,;el should 
be 112 to slightly higher In the oil sigh! glass 

•min moisture from .lank. 

Verify the pressure switch unloader is 
w orlling by l:stenmg for a brief hissing sound 
when the compressor shuts off. 

Visually check the comp.resso! for loose parts, 
excessive noise or vibration . Tighten any 
oecessary part. 

4. Drain tanks of moisture.after each day's use. 
If unrt wi!l norbe used fur awhile, it 1s best to 
lea¥e !he drain cock open un11I such time ,as it 
is to be used. This will allow moisture to 
completety drain out and heJp prevent 
corrosron of insr,de of lank.. 

5 Always discmmacl from power ·sourc:e before 
working on or near a motor, or its.connected 
load. If power disCQflnectpomt is oul-of-
srght, secure rt. In the "OFF" posmon and tag it 
to prevent unexpected application of power 

A 
Disconnect power and depressulize system 
before serv.1cing atr co1npressor. 'Slightly open 
drain cock after shutting. off compressor. 

Monthiy 
(Make sure the main power is off.) Check the belts 
for 1ens1on_ Bells should not move up and down 
when the ccmpressorruns and when stopped, 
should nofhave more than ½ in ofpiay when 
depressed. Be .careful not to o'ler tighten belts 
during adjuslment 

Re:11ove and check air filter. replace lf necessa,y. 

Change oil every 3 months or 300 hours. A 
cornpresso: gmcie 30 wt non-detergent oil should 
be used. 
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..... .,. 
Vibraflon Pads 

AirFilt~r 

Porous element comarned within a metal or 
plastic housing attached to !hf: compressor 
cylinder hen:l whrch removes 1rnpmity from the 
intake air of ·t115 compressor. 

Air Tank 

Cylindrical c-0mponent which conbins the 
cempressed arr. 

CheckVnlve 

Device which preve11\s compressed air from 
nowing back from the air tank to the compres
sor pump. 

Elecm:= P.!io£or 

Device which provides ft.e ru1alioMi force 
necessary to operate the compressor.putnp 

Pressure Gauge 

Devlce which shows the tank or regulated 
pressure of 1he compressed air. 

Page 5 

To Air System 

Air 
Dryer 

Pressure Switch 

Regula!tor 

Device ·\."/hich automatica fly .controls the on/off 
cydng of the: compressor. It stops the 
compresses_ when the cut-off pressure in 

the tarik is reached and slarts !he comoressor 
when the air pressure drops below the· cut-n 
pressure. 

PSI (Pounds per Square !nch} 

Measurement of the pressure exei:te-d by the 
force of air The actual psi is measured by a 
presst1r-e g;mge oo the compressor. 

Pump 

Device vihu;h produces the compressed :.,,ir 
with a ree1procati11g piston contained within a 
cylinder. 

Device which prevents air pressure 1n the air 
tank from nsing. over a predetennined limit 

Thetmii'li Overlo.:iol Switch 

Davice. ~,teg~ated into the e1ec!r1c motor winding, 
which automaiically ·shuts of!" the compressor 
if 1he temperature of the electric motor exceeds 
a predetermined limil. 
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WIRING 
~ WARNl~G 
All ELECTRICAL WIRIN.G SHOUW BE DONE 
BY A QUALIFIED ELECTRICIAN 
General Information 
AdeQ\_Jate wiring and motor protection 
should be provided for al! stationary 
compressors. Wiring used for other 
machineiy should not be used. A 
qualified electrician familiar with local 
e~ciric.al codes in your area should be 
used. Size supply wiring per NEC {National E~trii: Code) requirements. 

& ~¼1mo:@ 
To reduce.-.the nsk of electrical hazards. fire 
hazaros or damage to the compmssor, use 
proper. circud protect'on. Your wmprassor 
is wired at the factocy- for op~ration using 
the voltage shown. Connect the ctlmpressor 
to a pOYrer" source with the correct .breaker 
size . 

Ai YA'4it4~nare 
Becirieal connections must be properly 
grounded. G1UUnd connections should be 
connected at the ~rounding screw. 

~ CAUTION 
o ... emealing, short cm:uiting and fire damage 
wiU result from inadequate wiring. 

•3 Phase units should 
be conneclediol1, L2 
and L3. 

Ground 

no NOT MAKE CONNECTIONS 
AT IliE PRESSURE SWITCH 

----

STARTING THE COMPRESSOR 

Pnor to actually running the compressor, 
check the following items: 

Crankcase oil - Make Su~ ·ltie sight glass 
sho:,,tS ½ full or slightly above. 

Make sure all rags, tools, oil, etc are .may 
Imm the unit 

Open the air system to free .it of any pressure. 

Switch frte compressor on for a few 
revolutions ta make sure 1he rotation is 
correct. Correct rotation is clockwise 
when facing the sigh! glass on the pump. 

Operate 1he compressor for a few minutes 
unloaded (air system open) then ar/OW the 
compressor to pump up. Make-sure the . 
electncal pressure swru;h property switches 
off 1he compressor according to the setting 
desired. ( 165 for KT52eV6U , and 175 psi 
for all other Two Stage.) 

&J CAUTION 
Make sure t!ie pressure in the t;mit does 
not exceed its ra6Rg. Model KTE2eV60 
should ppemtti at a maximum of 165 psi, 
other Two Stage umts at a maximum of 175 psi. 
If the pressure gauge indicates a pressure that 
is higher 'than these maximum pressures. 
shut off ctl!T1pressor immediateiy and call 
your distributor. 
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•,. '.· · 7ROlJJ.BL£SHBGi\iNG GlJIOE. . ~: -- "...; • ?~.,it"~, . ...,; ~ '- -. 
Low discharge presst!'e 1. Compressor too small for 1. Reduce air demand or use a compressor 

application with more air capacity. 
2. Listen for air leaks. Apply a soap solution 

2Airleaks to al! fittings and ccn:ledions. Bubbles 
will form ot points of leakage. TtghtBn 
or replace littmgs or connedions. 

3 . Restricted irrrake air 3. Clean or replace air filter. 
4. BIO'lm gasket(s) 4. Replace necessary gaskets. 
5. Broken or misa!igned valves 5. Remove head <lnd ,nspect for broken or 

misaligned valves. Replace va!ves, if 
necess;;i _ fjW.~ IC•Jll lnsta';_11 n~~· head 1Jlla'',e1 

· _.,.._ each time .heaa is rerr.11Ved 

Excessive noise ·J. Loose drive pulley or f\yvmeef 1. Tighten drive pul!ey or flywheel bolt. 
"!mocking" 2. Low on oi1 2. Check for proper oil fe..,e!. l ow a dirty 

oi l may cause beariiig dam<!ge 
3. Worn connecting rod or 3. Replace connect.ing rod and/or connecting 

_connecti:ig md bearing rod bearings.· 
4. Noisy dieck va!ve .t . Replace ched: vaive. 

ffll}'ll[C];]•~ 0a nol rP.mo1•i, c~~dl val~ 
· -"'• ll< with air pressure m tunk 

E:xcessi11e oif carryover f . Worn pislon rii:ig:; 1. Replace v,ith new piston rings. 
2. Restricted inti.ke air 2. Clean or replace air filter 
3. Too much 0tl in compressor 3. Dra10 oil to proper oil level 
4. lncorred oil viscosity 4 Use a quality· non-detergent 30 or 40wt 

ail specified for each model {P.lge 4). 

Water in tank and/or 1. Norma' Amountofwater wi!I 1. Ocain laok .;rt least once per day. 
discharge line increase as humicfrty in the 2. Add an inlrne filter lo reduce moisture m 

.iir increases. 111 the air. line 

Wtll not run or motor 1. lowvolmge 1. Check voltage with volt meter across both 
hums legs. of inro:ning poNer. Checll reset button 

on motor. 
2. Malfunc:lloning pressure sw,tc.h 2. Repair or replace pressure switch. 
3. Malfur.ctioning checkv;;!ve 3. Replace check valve or.pressure switch. 

f111P-,~[eJ:r:ll Do not rer:iove c:he'clt vel~e 
: .: : :::::;: wrrh air ?ressure in l !!nk 

3reaker or reset 1. Incorrect breaker sLZe 1. Mai:e sure the brmker is siz.._od propeny. 
repeated/>,' lnps See pag-e -6 1n lhis manual. 

2. Lo\'1 -(oltage 2. Check voftage. with Y<'llt meter across both 
legs of incoming p,;iwer. 

3. Malfunctioning mclor 3. Replace motar. 
4. Loose electncal connec.tmns 4. Check all eledncal connections. 
5. Malfuncforiing pressure s,•,itch 5. Adjust or replar.e pressure s·,vitch. 
6. Maliunctioning check valve 6. Replace check valve. 

I f •j Do not remove dteck valve 
! _!]11~~re1;;~ with air ~sure In taolc 

Tank does not hold 1. Ma!functicning check valve 1. Replace ch~ck valve. 
pressure v.nen not ·,t,iJ.•~l®§l:~ C? n~ remove cf~eck va:ve 
running and shut off • • ~ with mr p;es:~ure m 1.ank. 
valve is closed 2. Loose fittmgs or connections 2. Tighten or replace fittings or connections. 

3. Crack or pin ho!e in tank 3. Replace tank. Do not attempt to repair tank. 

Page 8 

Appendix 514 

HNF-52451 
Rev 5 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

Pressure si:litch un
loader constantly 
leaking air 

Pressure ·switch not 
unloading 

Excessive vibration 

Overheating 

1. Malfunctioning chsck valve 

1. Malfundiornng pressure 
swrtch 

1. Improper installafon 

2. Loose -belts 
3. ~ isaligned flywheel or 

drive pulley 

1 Compressor too small for 
.ipp!ication 

2. Cooling surfu.ces dirty 
3 Improper coolmg 

Page 9 

1. Replace check v.1l¥e if unloader bleeds 
const::.,tly. 

~~~~(e}=1~Do not remove checl, volve rlil;: ... ~ttti l:l( pre-:; .. sure- rn tank 

1. Rep1ace pressure swrtdi if rt dues not rele;.u;e 
.air prnssure briefly \t.rhen unrt sh"15 off. 

.,,,..,,.. • ..,.,.,.., .. _,.._ Do not remove oress1Jre f?~!lm~rs,=~ sv:tch with O?'- pretsure ir. 
tank 

1. fVc;ke sure unit is mounted on a level surface 
with vlbra!:on pads 

2. Replace be!l's. Afign antl tighten prc;-,erly 
3. A!;gn flywheel and drive pui:ey. 

1. Reduce air demand or use a comµressor 
\\ilh more a ir c.i;iaaty. 

2 Ctean all cooling surfaces of du1 and du:.!. 
3. lnst;;ll compressor in an area 11-litti adequate 

cool dry air 
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Warranty Statement 

The Comp.ny warn.nu; ~th• Ec;upmen ,nonur.,- b\' ~ ano aet;ven,:1,,..,.,.mdar 51,al: be k e from ce:.;es ,n m~nal and 
\\onmuns.'-ip fo, ~ pwi:,d .,,_.,,_ (:2) mcmlos from th.,.dr.a ofln:liai •!art.up; or <oig.oteen (1 8> mooths &om me O-Jte of 
s;,ip,oenl from 1he manuf•cl:Jrer, 'Nhi"'l~ver o,::cur,. f. l!it. Tne forl;'IIO•"ll ""'"'ar.ly penod sha~ a;,p!y o, • I Equipment ua:~1 for !he 
followir.;r- iN a· ~ st:.ge rw.pr<ical!.'l!I stnionary rnod'.!ls- are warra nled b r ~ .. arlier of lw!!nty.four r:;_4 ) mant!l!>.fmm !he oate or 
ini~al apeation crt',ir1y j:!O). mcrrills from ~ of st>ipm<S'lt from 111• manufaot.Jrer. (Bl Re;,lacemen:p.a,15 wnl bewarramed lo! 
!hral! (3)rr.onthsfn>r. the da'!eofs~ .. pmemfnvn II>• "'"""'"-""'""· Shaul:! the fu luce 1o con'!'o,m ta tt.. ...,,rnnlv be rnported ,r. 
>\'Tltir,l to ;i.. C:.Cmparri wilhin ·said :,ericd, t\le Company shall. "' "' op:,on. s:om,ct sudl IIO"l-e:>nfl>rrr.'jy by suilable rena,r "' 
<'>uch Equipmen, or fl.mis-~ a re~:acemen! F>Ort F.0.8 ;,o'm of sh'pmen;. pmVide<i thal'tr11;"ur,:;,iis..-has lilslall!sl, mal~ned 
ar.d operahtd oOl!i:h Equip,nenl i~ eccc'tlr.ru:e wttr, · 11~ in<ias\ly pc9~ . snd h,r.;oarnplo,;j wr!h spec:t.i<, '1!00mmend., rions Df •he 
COmp:v,y . . . l\ace.,,sDries s od eq":pm""I fJl'r'li!.hed by lht> C.o,npany, llu1 manubdured by o"-s, !Ohlllc. rrywh311!Ye< 
w.arrantythe manufa::ti.m,• ..,.,....,,'ed tx, ihe C.c,npzny.and 11,hic.'lc.ni be:,..-"" to ,t,~ !'un:haser. Th~ Co<,,pony 511.,ll net be 
:i,J,Je ic, ""1 n1p,oi,., , replllcam1>n!s, or .adjllSlments lo lhe Equipment o.- '1\Y C>lStso! '-ibotperw.medbytr,e ~uwoho~1 th" 
Compsny6sorior"'"be-,app-ll)"'.:, '.. 

Tne.C<>m;,,. '.1y 'Nl~a r.o periDm>cn°" warrar,ty unless ~!>=1icalty sin~ ""''"" its oropossl, .a,d :hl,-eff'<icls of OOITo<io!,. em5ion. 
sr.:t nommt wear a'1d tear !Ire specib'ly ~xcfurlecf from the C.emp.<l'\y's "'8""riff'lty. !r. the eved par.c"Tn~na! warran:ies ~ 
expres,11 inclt.>~ed. tt,e Cc-,,µanfs ol>Hgalion shall be I;, cci,red in the"""''"'' .,nd to, thi, p&nod <>''l>me l)T'CIVidal ano-.. 

THE COMPANY MAKES Nb OTHER WARRANTY OR REPRESENTATION OF Am t..lr-::J 
WHATSOEVER, EXPRESSffi OR fMPUBJ, EXCEPT THAT OF TTTlE. ANO AU. JMPUED 
WARRANTIES OF - MERCHANTABILITY ANO FITNESS FOR A PARTlCULAR PURPOSE. ARE 
HEREBY OISCl.A!MEO. n-ns WARRANTY SUPERSEDES ALL PREVIOUS WARRANTY STAlEMENTil 

Cor'VC!ion by the C.,mp"'1y cf non-<X>nlorrnitics. '''"~!h"' oaten· oc latent. "1 lh• n\aJlner and for the ~nod of ~me F'ow.jl!d 
abov,e. Jiihan C0'!"151:JJLO.a \t.'l,'.Jmen'! of :af 11-abiltties of the: Company 1tnd its dlst!lbJtcrs fa.~ 5;.1eh· oon-a:,:rfor,'l')iJtieir wtiih Cl!Spec'! to. IJf 

aris:.-,g out of ~uch Equ~men:. 

LIMITATION OF LIABILITY 
THE REMEDIES OF THE CU~CHASER SEf FORTH HC:REIN AR!: EXClUStVE, AND1HETOTAL 
UABIUTY OF THE C.OMPANY, ITS DISTRIBUTORS AND SUPPLIERS WITH RESPECT TO CONTRACT OR 
THE EQUIPMENT AND S--dNlCES FURN:SHEG IN CONNECTION WITH THE PERFORMANCE OR 
BREACH 'THEREo;::: OR FROM THE MAI\UFACTURE_ SALE, DELIVERY. INSTALUTION, REPAIR OR 
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OWNER'S MANUAL 
High-Wall Fan Coil Unit 
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GENERAL 

The high wall fan coil unit provides quiet, maximum 
comfort. In addition to cooling and/or heating, the high wall 
fan coi l unit matched with an outdoor condensing unit will 
fi lter and dehumidify the air in the room to provide maximum 
comfort. See Fig. I. 

IMPORTANT: The high wall fan coil unit should be 
installed by authorized personnel only, using approved 
tubing and accessories. If technical assistance, service 
or repair is needed, contact the installer or call 
1-800-227-7437. 

The high wall fan coil unit can be set up and operated from 
the remote control (provided). See Fig. 2. If the remote is 
misplaced, the system can be operated from the "Auto" setting 
on the unit. 

Operating Modes - The high wall fan coil unit has 5 
operating modes: 
• Fan only 

Auto (heat pump models only) 
Heating (heat pump models only) 
Cooling 
Dehumidification 

FAN ONLY - In Fan Only mode, the system filters and 
circulates room air without changing room air temperature. 

G) 

1'1/ 
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AUTO - In Auto mode, the system will automatically cool or 
heat the room according to the user selected set point. 

If the room temperature is 2° F lower than the set point, the 
system will operate in Heating mode. If the room temperature 
is 2° F higher than the set point, the system will operate in 
Cooling mode. 

HEATfNG - In Heating mode, the system heats and filters 
room arr. 

COOLfNG - In Cooling mode, the system cools, dries and 
filters room air. 

DEHUMIDIFICATION - In Dehumidification mode, the 
system dries, filters and slightly cools room air temperature. 
This mode does not take the place of a dehumidifier. 

NOTE: Two settings are available for use with selected modes. 
The Turbo setting provides maximum capacity. The Economi
cal setting provides quiet, energy saving operation. Cooling 
and Heating modes can be operated in either the Turbo or 
the Economical setting. The Dehumidification mode can be 
operated in the Turbo setting, and the Auto mode can be 
operated in the Economical setting. See the Using the Turbo 
Setting or Using the Economical Setting sections for more 
information. 

Remote Control (Fig. 2-6) - The remote control 
transmits commands to set up and operate the system. The 
controller has a window display panel that shows the current 
system status. The controller can be secured to a surface when 
used with the mounting rack provided. See Fig. 2. 

® 
LEGEND 

A Outdoor Unit 
B Indoor Unit 
1 Automatic Swinging Louver 
2 Air Filters 
3 Remote Control Signal Receiver 
4 Unit Operating Status Indicators 
5 Interconnecting Tubing 
6 Condensate Drain 

Fig. 1 - Indoor and Outdoor Unit Components 
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Fig. 2 - High Wall Fan Coil Unit and Remote Control 

Handle the controller with care and avoid getting the con
troller wet. Damage to the device may result. 

CMPORTANT: The remote control can operate the unit 
from a distance ofup to 16 ft as long as there are not any 
obstructions. 

The remote control can perform the following functions: 

• Tum the system ON and OFF 
• Select operating mode 
• Adjust room air temperature set point and fan speed 
• Set time periods for automatic system operation 

BATTERY INSTALLATION - Two AAA 1.5-v alkaline 
batteries (included) are required for operation of the remote 
control. See Fig. 3 for battery location. 

After new batteries have been inserted, press the reset 
button with a paper clip or the tip of a pen. Do not use old 
batteries or batteries of different types, as this may cause the 

Fig. 3 - Location of Batteries on Remote Control 

3 

unit to malfunction. Batteries should only be changed after 
turning the unit off. The average battery life during normal 
use is approximately one year. If the air conditioner does not 
operate normally after replacing the batteries, refit the batteries 
and press the reset button again after 5 seconds. 

To install batteries: 

1. Remove battery compartment cover by pushing the tab 
up and removing it from the remote. 

2. Insert batteries being sure to follow polarity markings 
inside battery compartment. 

3. Replace battery compartment cover. 

NOTE: Replace batteries whenever "Low battery" indicator 
appears on remote control display panel. See Fig. 4. 

DISPLAY SCREEN - There are five operating mode indica
tors that appear on the remote control display screen. See Fig. 4. 

OPERATION 

Remote Control Operation - The remote control 
has 3 buttons (see Fig. 5) used for operating and controlling the 
system: 
• M - changes operating mode 

/\ V - adjust temperature 

Q) - turns the system on or off. 

NOTE: When transmitting a command from the remote 
control to the unit, be sure to point the controller toward the 
right side of the unit. See Fig. 6. The unit will confirm receipt 
of a command by sounding an audible beep. 

IMPORTANT: If no changes are made within IO sec
onds, the remote control will return to its previous 
setting. 
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SETTING THE TIME ON THE REMOTE CONTROL 
(Current Time Adjusting C and Reset Buttons) - Press cur
rent time adjusting button C to adjust the current time. Press 
the reset button with the tip of a pen or a paperclip if the re
mote control is not operating properly or after replacing the 
batteries. 

I. With the remote con
trol ON or OFF, 
press C for at least 
5 seconds. 

2. The current hour flash-
es. Press either /\ or 
V to set the current 

hour. Press C again 
to move to set the 
minutes. 

3. Once the current time 
is set, press C to con-
finn it. 

818 818 
~ ©@ ~ ©@ 
@) ©@ @)©@ 
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FAN SPEED - To select the Fan mode and change the Fan 
Speed, fo llow the steps below: 

I. Press the Mode button to select the Fan mode. 

2. Press the Fan Speed button to select desired fan speed. 

NOTE: If unit is operating in Dehumidification mode the fan 
wi ll only operate in low speed and cannot be changed. 

TEMPERATURE SETTINGS - The temperature set point 
can be easily changed by pointing the controller toward the unit 
and pressing the increase/decrease temperature set point 
buttons until the desired temperature appears on screen. 

AJRFLOW DIRECTION - The louvers can be manually 
operated by pressing the Louver button to change airflow 
direction. Refer to Table I for louver positions. 

3 

n~
•• 7 

6 
9 ----1--11---1 

10 

15 16 14 

1. Operating mode (from left to right) 

• Fan only 

• Hea ting {heat pump models only) 

• Automatic {heat pump models only) 

• Cooling 

• Dehumidification 

2. Signal transmission symbol 

3. Temperature set point selected 

4. Address selected 

5. Temperature unit of measurement (°C or °F) 

6. Unit configuration 

7. 

8. 

9. 

10. 

11 . 

12. 

13. 

14. 

15. 

16. 

17. 

Low Battery indicator 

Louver position 

Fan speed 

Turbo setting 

Economical setting 

ON timer selected 

Night timer active 

8 

11 

17 

DAILY timer active (Everyday) 

ON timer and OFF timer or current time 

OFF timer selected 

Ionizer active 

Fig. 4 - Remote Control Display Icons 
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0 Display readout 

A. Mode selection button 

B. ON/OFF button 

C. Increase temperature button 

D. Decrease temperature button 

E. Fan speed selection button 

F. Turbo setting button 

G. Economical setting button 

H . Louver control button {Flap) 

I. ON timer button 

J. DAILY timer button (Everyday) 

K. Cancel timer button / Current time 
button 

L. OFF timer button 

M. Sleep timer button (night) 

N. Ionizer button 

0 . Reset button 
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Fig. 5 - Operating Mode Indicators on Remote Control 

Fig. 6 - Proper Positioning of Remote Control 

Table 1 - Louver Positions 

SYMBOL ON 
REMOTE CONTROL DESCRIPTION 

Louver position will be set automatically. 
Louver will be set to the preset position 
accordinq to the operation mode. 

The louver can be set to one or 
six dirrerent airflow directions. 

The louver will continuously swing 
up and down. The "swing" setting will 
provide optimal, even air distribution 
,n the room. 

Indoor Unit Display (Fig. 7) - The indoor unit dis
play has three LED indicators at the lower right hand portion of 
the unit. The Blue light is illuminated when the ionizer is 

5 

active. The Orange light is illuminated during timer mode. The 
Green light is illwninated during operation. 

Emergency Operation - When the remote control is 
lost or damaged or the batteries are exhausted, the EMER. 
button can be used to run the unit. 

Press the EMER. button once briefly when the system is off. 

To stop emergency operation, push the EMER. button again 
or operate the remote control. 

The set conditions of emergency operation are as follows: 

Preset set point: 77 F 
Fan speed: AUTO 
Timer mode: Disabled 
Discharge air direction: Pre-set position based on opera
tion in "Cool" or "Heat" mode. 

CD 
Pressing the On/Off Button - When the 
air conditioner is not in operation, the remote 
control readout will display the time of day only. 

Press the On/Off button to start the unit. 

The unit will start in the last operating mode. 

Press button On/Off to stop the unit. 

All indicator lights on the unit will go out, and the remote 
control will display only the current time. 

If the unit does not stop, turn the control on (by pressing the 
On/Off button) and repeat the operation. 

NOTE: If the On/Off button is pressed too soon after a stop, 
the compressor will not start for 3 to 5 minutes due to the 
inherent protection against frequent compressor cycling. The 
unit will only emit an audible beep when the signals are 
received correctly. 
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EMER. button 

G) Blue indicator light 
@ Orange indicator light 
@ Green indicator light 
© Switch panel 
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Fig. 7 - Unit Display and Switch Panel 

M Selecting an Operating Mode - Use 
M button to select the unit operating mode. 

the 

Repeatedly press the Operating Mode button to select avail
able modes. 

The chosen mode is shown as follows, while the unit will 
acknowledge signal receipt with a beep. 

[ndicated symbol: * FanOnly 

-'cf- Heating 
, I' 

A Automatic 

¢ Cooling 

0 Dehumidification 

Setting the Room Temperature Set Point -
Pressing the increase temperature set point /\ and decrease 
V buttons will raise or lower the temperature. 

The unit will confirm signal receipt with a beep, and the 
value of the set temperature on the display wi ll change 
accordingly. 

The temperature can be set between 63 F and 90 F at 
I degree intervals. 

NOTE: In Cooling mode, if the temperature selected is higher 
than the room temperature the unit will not start; the same 
applies for the Heating mode, if the selected temperature is 
lower than the room temperature. 

The remote control can be set to display the temperature in 
degrees Fahrenheit or degrees Celsius. To change the tempera
ture setting, complete the following steps whi le the unit is off: 

I. Press the decrease set point button and the louver button 
simultaneously for 5 seconds. 

6 

2. The display will show the channel setting (CH). 

3. Press the mode M button once to go to the Temperature 
(tu) screen. 

4. Use the increase or decrease set point arrows to change 
the temperature display setting. 

5. Press the louver button to transmit the temperature dis-
play setting to configure the remote. 

Selecting the Direction of Louver Posi
tion - The airflow direction can be adjusted to 
optimize air distribution. 

Press the louver button =;~ repeatedly to choose one of the 
louver positions. See Table I. 

ln the Cooling, Dehumidification and Fan Only mode, the 
louver will swing in the cooling range. In the Heating mode, 
the louver wi ll swing in the heating range. See Fig. 8. 

NOTE: Always use the remote control to adjust the louver 
position, otherwise abnormal operation may occur. If the 
louver is manually adj usted out of its range, tum the unit off 
and then on again. 

¢ Cooling 

-:9; Heating 

Fig. 8 - Cooling and Heating Louver Position 
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LEFT AND RIGHT CONTROL - To adjust the direction of 
the discharge air to the left or right, adjust the vertical guide 
vane with the handle after opening the louver. See Fig. 9. 

NOTE: • 
• Do not set the louver to position ~ for long periods of 

time, because this position minimizes air circulation 
resulting in uneven room temperature. 
Do not adjust the louver manually during SWING opera
tion because it may damage the air swing mechanism. 

• For maximum cooling or heating capacity, please louver 

to position ~ . 

___lli Selecting the Fan Speed - The fan speed 
~ can be selected by pressing the fan speed button 

~ -
SYMBOL DESCRIPTION 

Low speed. 

Medium speed. 

High speed. 

Automatic {fan will automatically switch to the 
appropriate speed for optimum comfort). 

Using the Turbo Setting - For maximum 
capacity while in Cooling, Dehumidification and Heat
ing modes, press the Turbo Setting button .cp. On the 
display, the Turbo Setting icon .cp will appear. 

¢ 

(((~))) ~ ,~ 

I. Turbo Cooling mode performs the 
turbo cooling operation until room tem
perature reaches 63 F or 20 minutes af
ter pressing the Turbo Setting button. 
While in Turbo Cooling mode, indoor 
fan speed is high and compressor speed 
is over-rating speed to obtain maximum 
cooling capacity. - :::i .nn 

l_ •L I I..J 

-'cf-,,, 

((<~>)) ~ ,~ 

2. Turbo Heating mode performs the 
turbo heating operation until room 
temperature reaches 90 F or 20 minutes 
after pressing the turbo setting button. 
While in Turbo Heating mode, the 
indoor fan and compressor operates in 
high speed in order to obtain maximum 
heating capacity. 

:::i.nn 
L •L II.J 

:::i .nn 
l_· L I IJ 

0 
3. Turbo Dehumidification mode per

forms the dehumidification operation 
until room temperature is under 63 F or 
3 hours after pressing the turbo setting 
button. While in Turbo Dehumidifica
tion mode, indoor fan speed operates in 
low speed in order to remove humidity 
more effectively. 

During the turbo setting, room temperature and fan speed 
cannot be changed using the remote controller. 

Press M , "P or E to cancel turbo setting mode. 

I ~=============€§] 
~ 

Fig. 9 - Using the Vertical Guide Vane 
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Using the Economical Setting - For quiet, 
energy saving operation in Cooling, Heating and Auto 
modes, press the Economical Setting button E. On the 
display, the Economical Setting icon E will appear. 

¢ 
7,-1 °C 
r 1 I 

I. Economical Cooling mode: 

The indoor fan and compressor operate 
at a minimum speed for maximum en
ergy savings. 

((<~>)) E"'~ "'i-11 

~ 2 .nn _ •u u 

-Xie 
-1n °c 
Cu 

2. Economical Heating mode: 

The indoor fan and compressor operate 
at a minimum speed for maximum en
ergy savings. 

(((~))) E"'~ ,,, 
~ 2:00 

A 3. Economical Auto mode: 

.. -11 I °C 
L7 

((<~>)) E ~~ 

Unit operates in Economical Cooling 
mode or Economical Heating mode 
depending on the room temperature 
and set point. 

~ , .nn 
C• t...1 1.J 

During the Economical setting, the room temperature and 
louver position can be set by using the remote control. Fan 
speed cannot be changed while in the Economical setting. 

Press M , "P or E to cancel the economical setting. 

Setting the ON Timer 

¢ 

(((~))) 

r.nn 
O•u u 

I. ON TIMER button 101 
Press the 101 , even if the unit is off. 

The relevant icon and time figure will 
start to flash. 

If IO seconds have elapsed and no 
button is pressed, the remote control 
returns to the previous setting without 
making any changes. 

2. Setting the ON time with /\ V . 
When the unit is ON, the only possible selection is the 
start-up time. The Operating mode and set point remain 
the same as the current operation. 

To select the start-up time when the unit is off, use /\ 

V-
First select the hours and confirm by pressing 101 . Then 

select the minutes using either /\ or V . 
To finish setting the time, press 101 again. 

3. Choose the unit Operating mode. 

To select the operating mode, use the M button. Once 
the operating mode has been selected, press 101 . 
The icon of the selected mode will stop flashing. 

4. Select the desired set point temperature. 

To select the desired temperature, use either /\ or V . 
Push 101 to confirm the selection. The set point numbers 
will stop flashing. 
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5. Fan speed: 
Choose the fan speed, using ¼. When the selection has 
been completed, press button ~ for confirmation. The 
fan speed icon wi II stop flashing. 

6. Louver positioning: 

Use ::~ , to se lect desired louver position. Press ~ for 
confirmation. ow all icons are fixed on display. To can
cel selections made up to this point, push C; to cancel all 
of the selected options once the timer has been set, 
push ~ and then C. The O Timer settings are now 
complete. 

Setting the Off Timer - Set the Off Timer to 
select a tune for the system to tum off. 

¢ 
I . Press the Off Timer button. 

The Off timer icon and numbers for a 
time selection flash. 

((<.!r>)) ~,~ 
OTE: This function can be set even if 

the remote control is OFF. 

::i.nn 
l_•LII.J 

2. Setting the Off time (buttons /\ and 

V) 1111 
To set the Off time, press either button 

/\ or V . 
To move from hour to minute, press 

ti) . 
Press ti) again to confirm Off ti.me 
setting. 

Setting the DAILY Timer - Push the but
ton E when the ON or OFF timer is active. The 
icon will appear on display. 

1n this way the O and OFF timer settings wi ll be repeated 
every day. 

To deactivate the daily function, press E again. 
EXAMPLE I: Combining the O , OFF and DAILY timer 
features. 

To start the unit at 5:30 P.M. and stop at 10:30 P.M. for one 
day only, complete the following steps: 

I. Set the ON timer for 5:30 P.M. 
2. Set the OFF timer for I 0:30 P.M. 
3. Select desired operating mode ( M ). 

PM PM 

[0] [0] 

117 . -117 
11_1 · :lU 

~ 

EXAMPLE 2: To stop operation at I 0:30 P.M. and start aga in 
at 7:30 A.M. with the same operating mode, complete the fol
lowing steps: 

I. Set the OFF timer for I 0:30 P.M. while the system is 
operating. 

2. Set the O timer for 7:30 A.M. 

PM 

117.717 
ILl·.:]1_1 

~ 

AM 

8 

HNF-52451 
Rev 5 

For everyday operation to start at 5:30 P.M. and stop at 
I 0:30 P.M. complete the fo llowing steps: 

I. Set the ON timer for 5:30 P.M . 
2. Set the OFF timer for 10:30 P.M. 

3. Press the DAILY timer button E . 

.-.-117 117.-117 
PM _I· :l I.J PM IU·.:JU 
[0] [0] ~ 

117.-117 
PM IU·.:JI_I 
[0] ~ I] 

CANCELLING THE ON, OFF AND DAILY TIMER 
SETTINGS - To cancel the O or OFF timer setting, press 
the fo llowing buttons in order: 

I . Button ~ or ti) ; 
¢ 2. Button C. - ~~~-, 

To deactivate the Daily timer func
tion, press E . 

11 I °C cu 
(((~))) 7,,~ NOTE: Everyday operation will remain 

acti ve until one of the two timers (ON 
or OFF) is active. 

(I Setting the Sleep Timer - Press this button 
to set the SLEEP timer with the system on. The icon 
wi ll appear on the display. 

This procedure permits setting the remaining unit operating 
time until the Sleep mode is entered. 

¢ 
II I °C 

C7 
((,Qj>)) ~ ,,, 

LL _ 
1· 111 

~: 

I. '.' I :hr" will be displayed together with the 
icon. 

2. Press /\ . The display will show the 
following settings in sequence: I :hr, 2:hr, 
3:hr, 4:hr, 5:hr, 6:hr, 7:hr, 8:hr and 9:hr. 

: 
----- --- - - • I ., nr ~ :J .I I 

3. Once the remaining operating hours have been selected 
with either button /\ or V, press the (I button to 
confirm. 

4. When the SLEEP timer is set, the unit wi ll control the set 
temperature to avoid overcooling or overheating during 
operation. The set temperature will change as in Fig. I 0. 

Appendix 526 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

+1 °F 

SET 
TEMP. 1----~--' 

• F 

i 30 70 110 150 TIME (MIN.) 

SET TIME 

(Cool ing only or Dehumidification mode) 

SET 1---~-~ 
TEMP. 

- 2°F 

t 30 90 150 
TIME (MIN.) 

SET TIME 
(Heating mode) 

Fig. 10 - Set Temperature Levels 

Using the Ionizer Function - The ionizer 
helps to eliminate odors in the conditioned space. 

¢ 
I. Press Jlil to activate the Ionizer 

function. 

((<¼>)) ~ ,'I!! 

- 2:••- 2. Press Jlil again to tum off Ionizer 
function. 

Remote Control Address Selection - If two m
door units are in the same room, one remote control can be 
linked to one indoor unit, and the other remote control to the 
other indoor unit, or both indoor units can be controlled with a 
single remote control. 

For more information, refer to the installation instructions. 

Resetting the Remote Control - If the remote con
trol is not functioning properly it can be reset by pressing the 
reset button with a paper clip or tip of a pen. 

Operating Conditions - Temperature ranges suitable 
for unit operation are as fo llows. 

MODE INDOOR OUTDOOR 
(°F) (°F) 

Cool 59-90 14-11 5 

Heat Max. 81 14- 75 
Dehumidification 59-90 14-115 

lfthe unit operates above 59 to 90 F maximum temperature 
conditions for a long period of time, system diagnostics may 
modify the system operation to prevent damage to the system. 
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Time Delay - If unit operation is started after the power 
is turned off, there will be a 3-minute time delay unti l the 
compressor turns on. 

When heating operation starts, hot air delivery may be 
delayed due to a warm-up period. 

Minimum Operation Time - In normal operation, 
there is a minimum operation time of 5 to 7 minutes between 
the compressor turning on and turning back off. 

Heating Features - If the unit starts in Heating mode, 
there may be a preheating period before the unit is ready to 
deliver warm air. 

Defrost Operation - In heating mode, if the outdoor 
coil is frosted, the indoor fan and outdoor fan will tum off 
while system removes the frost on the outdoor coil. 

The system will automatically revert to normal operation 
when frost is removed from the outdoor unit. 

Auto Recovery - If the power fails while the unit is 
operating, the unit memorizes the operating condition, and it 
will start operation automatically when the power is restored. 

Indoor Unit Frost Prevention in Cooling and 
Dehumidification Mode - If the unit operates at a 
low ambient temperature, frost may appear on the indoor coil. 
If the indoor coil temperature is near 32 F, the compressor's 
speed is reduced or stopped to protect the unit from frost. 

CLEANING, MAINTENANCE 
AND TROUBLESHOOTING 

A CAUTION 
To avoid the possibility of electric shock, always tum off 
power to the system before performing any cleaning or 
maintenance to the system. Tum off the outdoor disconnect 
switch located near outdoor unit. Be sure to disconnect 
indoor unit if on a separate switch. 

A CAUTION 
Operating the system with dirty air filters may damage the 
indoor unit and could cause reduced cooling performance, 
intermittent system operation, frost build-up on indoor coil 
or blown fuses. 

Periodic Maintenance - Periodic maintenance is 
recommended to ensure proper operation of the unit. Recom
mended maintenance intervals may vary depending on the 
installation environment, e.g., dusty zones, etc. Refer to 
Table 2. 

A CAUTION 
The coil fins are very sharp. Use caution when cleaning 

the coil fins to prevent unit damage and to avoid personal 
injury. 

Cleaning the Coil - Clean the coil at the beginning of 
each cooling season, or when necessary. Use a vacuum cleaner 
or a long-bristle brush to avoid damage to the coil fms. 
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Air Filters - Remove and clean the air filters once a 
month. 
NOTE: If air filters show signs of excessive wear or are tom, 
they must be replaced. Contact your local dealer for replace
ment filters. 

1. Open front panel on unit. 

2. Pull filters down to remove. 
3. Vacuum filters. 
4. Clean with warm water. 
5. Shake fi lter to remove excess water and dry thoroughly. 
6. Replace fi lter by sliding fi lter behind front gri lle until fil

ter snaps in place. 

A CAUTION 
When cleaning the front panel, do not use water honer than 
105 F and do not pour water onto the fan coil. 
Do not use abrasive or petroleum based cleaners as they 
may damage the fro nt panel. 

Ionizer - Clean the ionizer wi th a brush every four months. 

Disconnect the unit from the main power supply prior to 
cleaning or performing maintenance on the ionizer. Serious 
personal injury could result. 

I. Unscrew and Ii ft the ionizer cover. 
2. Brush the needles on the base of the ionizer. 
3. Close the cover and tighten the screw. 

Indoor Unit Front Panel - To clean the front panel on 
the indoor unit, wipe the outside with a soft, dry cloth. lf neces
sary, a mild liquid detergent can be applied and wiped off with 
a dry cloth. 
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Preparing for a Long Shutdown Period -
Clean the filters and reposition them in the unit. Operate the 
unit in Fan only mode for 12 hours to dry all internal parts. 

Tum main power supply off and remove batteries from the 
remote control. 

System Operation Check List - The items out
lined in the following list will help to assure proper system 
operation: 

Be sure un it is connected directly to electrical suppl y. 
Replace both remote control batteri es at the same time 
when the Low Battery indicator appears. 
Point the remote control toward the unit di splay panel 
when transmitting a command. 
Keep doors and windows closed while unit is operating. 
Close air vents in unoccupied rooms to save electricity. 
Contact an authorized service representative if a problem 
ari ses that cannot be eas ily resolved. 
Do not perfo rm cleaning or maintenance acti vities while 
unit is on. 
Keep display panel on unit away from direct sunlight and 
heat as this may interfere with remote control transmissions. 
Do not block ai r intakes and outlets on the indoor or out
door units. 

Energy Saving Recommendations - The fo llow
ing recommendations will add greater efficiency to the duct
free system: 

Select a comfortable thermostat setting and leave it at 
chosen setting. Avoid continually raising and lowering 
the setting. 
Keep unit filter clean. Frequent cleaning may be neces
sary depending on indoor air quality. 
Use drapes, curtains or shades to keep direct sunl ight 
from heating room on very hot days. 
Do not obstruct front grille air intake on front panel. 
Tum on air conditioning before indoor air becomes too 
uncomfo rtable. 

Troubleshooting - Refer to Tables 3 and 4 before con
tacting your local dealer. 

Table 2 - Periodic Maintenance 

INDOOR UNIT 
Clean Air Filter• 
Clean Drain Pipe 
Change Remote Control Batteries 
Clean Ionizer 

OUTDOOR UNIT 
Clean Outdoor Coil from Outside 
Clean Outdoor Coil from lnsidet 
Blow Air Over Electric Partst 
Check Electric Connection Tighteningt 
Clean Fan Wheelt 
Check Fan Tighteningt 
Clean Drain Panst 

EVERY MONTH 

• 
EVERY MONTH 

EVERY 4 MONTHS 

• 
• 

EVERY 4 MONTHS 

• 

· increase frequency in dusty zones. 
tMaintenance to be carried out by qualified service personnel. Refer to the Installation Manual. 

10 

Appendix 528 

EVERY YEAR 

• 
EVERY YEAR 

• • • • • • 



Operation and Maintenance Manual for the 
200 West Area Evaporative S ewer Lagoon 

HNF-52451 
Rev 5 

Table 3 - Troubleshooting 

PROBLEM POSSIBLE CAUSE SOLUTION 
• The circuit breaker has tripped or a fuse has • Reset the circuit breaker or replace the fuse with the 

blown. specified replacement fuse. 
• Power failure. • Restart operation when the power is restored. 

Unit/System Does Not Work • Green or Oran~e LED is flashing on and off, • Call your service representative. 
which could in icate an indoor or outdoor unit 
fault. 

• Voltaqe is too low. • Call your service representative. 

• The filter is blocked with dust. • Clean the air filter. 
• Temperature is not set properly. 
• A window or door is open. 

• Check the temperature and reset if necessary. 
• Close the window or door. 

Cooling is Not Working Properly • The outdoor unit is obstructed. • Remove the obstruction. 
• The fan speed is too low. 
• The operation mode is in Fan or Auto instead of 

• Change the fan speed selection. 
• Change the operating mode to Cool or reset the unit. 

Cool. 

• The filter is blocked with dust. • Clean the air filter. 

Heating is Not Working Properly • Temperature is set too low. 
• A window or door is open. 

• Check the temperature and reset if necessary. 
• Close the window or door. 

• The outdoor unit is obstructed. • Remove the obstruction. 

• The Off timer is not operating correctly. • Restart the operating mode. 

Unit Stops During Operation • Green or Oran~e LED is flashing on and off, • Call your service representative. 
which could in icate an indoor or outdoor unit 
fault. 

LEGEND 

LED - Light Emitting Diode 

Table 4 - Unit Protection Devices 

TYPE OF PROTECTION EFFECT OF PROTECTION 

Indoor Coil High Temperature Protection Compressor speed slow down or off 

Indoor Coil Freeze Up Protection Compressor speed slow down or off 

Discharge Gas High Temperature Protection Compressor speed slow down or off 

Frequent Compressor Cycling Compressor time delay 

A CAUTION 
During heating operation the unit may defrost to remove 
ice that might collect on the outdoor unit. During defrost, 
the indoor fan will automatically stop, the louver will be 
fixed at a horizontal position and can not be changed until 
the defrost cycle is completed. Forcing the louver to 
change its position during defrost could result in equipment 
damage. 

Fill out the following to save time on any future service calls. 

OPERATING MODE 
Heating and Auto mode at high 

outdoor temperatures 

Cooling, Dehumidification and Auto mode 
at low outdoor temperatures 

Cooling, Heating, Dehumidifica tion and 
Auto mode outdoor temperatures 

All 

Dealer's Name --------------------------------------- ------

Address-------------------------------------------

Telephone _____ ____________ _ Purchase Date __________________ _ 

Indoor Model# ______________ _ Outdoor Model # -------------------
Indoor Serial # _______________ _ Outdoor Serial # ________________ _ 

II 
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38HDF018-036 
Duct Free Condensing Units 

38HDR018-060 
Ducted Condensing Units 

Installation, Start-Up and 
Service Instructions 

CONTENTS 

Page 
SAFETY CONSIDERATIONS . . . . . . . . . ......... I 
INSTALLATION ...... .. . . .. . . ..... .. . . .. . ...... 1- 10 
Step 1 - Complete Pre-Installation Checks ...... I 
• UNPACK UNIT 
• INSPECT SHIPMENT 
• CONSIDER SYSTEM REQUIREMENTS 
• MATCHlNG THE CONDENSING UNIT TO AN 

INDOOR UNIT 
Step 2 - Rig and Mount Unit . . ... .......... . ..... 3 
• MOUNTING ON GROUND 
• MOUNTING ON ROOF 
• RIGGING 
Step 3 - Complete Refrigerant Piping 

Connections ... . ... .. . . ... ... .................. 3 
• CHEC K ACCURATER CONTROL 
• FILTER DRIER 
• MAKE PIPING SWEAT CONNECTORS 
• PROVIDE SAFETY RELIEF 
Step 4 - Make Electrical Connections . . ...... .. . 6 
• CONTROL CIRCUIT WIRING 
• POWER WIRING 
• CONNECTIONS TO DUCT-FREE FAN COIL UNITS 
START-UP ... . .. . .... . .. . .. .. . .... ............... 11 
SERVICE ............ . . . . .. .. . .... .. . ..... ... . 11 -14 
MAINTENANCE . . ... . ..... . .. .... .. . ...... . ..... 14 
TROUBLESHOOTING ........................ . . 14, 15 

SAFETY CONSIDERATIONS 

Installing and servicing air conditioning equipment can be 
hazardous due to system pressure and electrical components. 
Only trained and qualified service personnel should install or 
service air conditioning equipment. 

Untrained personnel can perform basic maintenance, such 
as cleaning and replacing filters. All other operations should be 
performed by trained service personnel. When working on air 
conditioning equipment, observe safety precautions in litera
ture, tags, and labels attached to unit. 

Follow al l safety codes. Wear safety glasses and work 
gloves. Use quenching cloth for brazing operations. Have fire 
extinguisher available. Read these instructions thoroughly. 
Consult local building codes and the National Electrical Code 
(NEC) for special installation requirements. 

A WARNING 
Before installing or servicing system, always tum off main 
power to system. There may be more than one disconnect 
switch. Tum off accessory heater power if applicable. Elec
trical shock can cause serious personal injury. 

A CAUTION 
Puron® (R-4 lOA) refrigerant systems operate at higher 
pressures than standard R-22 systems. Do not use R-22 ser
vice equipment or components on Puron refrigerant equip
ment. If service equipment is not rated for Puron refrigerant, 
equipment damage or personal injury may result. 

INSTALLATION 

Step 1 - Complete Pre-Installation Checks 
UNPACK UNIT (See Fig. I) - Move the unit to final loca
tion. Remove unit from carton, being careful not to damage 
service valves and grilles. 

Fig. 1 - 38HDF,HDR Unit 

INSPECT SHIPMENT - File a claim with the shipping 
company if shipment is damaged or incomplete. Check unit 
nameplate to ensure unit matches job requirements. 

CONSIDER SYSTEM REQUIREMENTS - Consult local 
building codes and NEC for special installation requirements. 

Allow sufficient space for airflow clearance, wiring, refrig
erant piping, and servicing unit. See Fig. 2. 

Locate unit so that condenser airflow is unrestricted on both 
sides . Refer to Fig. 2. 

Unit may be mounted on a level pad directly on base legs or 
mounted on raised pads at support points. See Fig. 2 for center 
of gravity. 

MATCHING THE CONDENSING UNIT TO AN 
INDOOR UNIT - The 38HDF,HDR units can be matched to 
a corresponding indoor unit. The 38HDF018-036 units can be 
matched with an in-ceiling cassette or high wall indoor unit. 
The 38HDR unit can be matched with under-ceiling and resi
dential fan coils. Refer to separate indoor unit literature for 
more information. 

Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations. 
Book 1 4 Catalog No. 02-38H00001-SI Printed in U.S.A. Form 38HD-4SI Pg 1 1-06 Replaces: 38HDC·3SI 
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UN IT MOD ELS CHASSIS 
38HDF 38HDR SIZ E A B C 

Unit Size Unit S ize (Reference) 

018 018 0 
2'-11/a""' 3'-Q1Sf, s"' 1'-29/16"' 
(638.2) (938.2) (369.9) 

024,030 024 0 .6 
2'-71/a" 3'-01 5/1 5" 1'-29/16" 
(790.6) (938.2) (369.9) 

036 030,036 1.0 3'·13l,s"' 3'-89/15" 1'-51/,6"' 
(944 .6) (1131 .9) (433.4) 

- 048,060 1.6 
3'-73/16" 3'-B9l1s" 1'-51/ 16" 
(1097) (1131 .9) (433.4) 

NOTE: D1mens1ons shown In feet-inches. Dimensions In ( ) are millimeters. 

----- " E"------.0'-7 112· --~----- r~-

FRONT VIEW 

D 

1'-4""' 
(406.4) 

1'-4" 
(406.4) 

1'-61/ 16" 
(468.3) 

1'-67/,s" 
(468.3) 

E F 

1'-11 7/16"' 1'-53/ 1s""' 
(595 .3) (436.6) 

1'- 111/16" 1'-53/16" 
(595 .3) (436.6) 

2'-6 1/ { 1'-75/e" 
(774 .7) (498.5) 

2'-61/z" 1'-75/s" 
(774 .7) (498.5) 

o·-2 112· 
(64) 

JUNCTION BOX 
CREFERENCE> 

G 

1'-51/a"' 
(435) 

1'-111/a" 
(587 .4) 

2' -53f1s"' 
(741) 

2'-113/,s" 
(893.4) 

JUNCTION BOX FOR 
POWER SUPPLY & 

CONTROL CONNECTIONS 

H J 

1'-10" 1'-1" 
(559 .1) (330.2) 

2'-4" 1'-2" 
(711 .5) (355.6) 

2'· 10 1/16" 1•-1111,s" 
(865 .5) (347 .7) 

3'· 411,6""' 1'-21/2" 
(1017 .9) (354 .2) 

FI ELO CONTROL SUPPL Y----i--
W I RE ENTRY 

K L 

0'-65/a" 0'-11 1// 
(168 .3) (285 .8) 

0'-63/," 0'-11 5/s"' 
(171 .5) (295 .3) 

0'-8'/a" 1' ·37/e" 
(206.4) (403 .2) 

0'-81/2" 1'-67/s" 
(215 .9) (479.4) 

N 

o•-21s1,6""' 
(75) 

0'-215/,s" 
(75) 

0'-37/ 16" 
(88) 

o•.311,s"' 
(88) 

p UNIT S IZ E 

018 
0'-6" 

(152 .4) 024 
38HDF 

0'-6" 030 
(152 .4) 036 
0'-61/2" 018 
(165.4) 

0'-6 ,lz" 
(165.4) 

024 

030 
38HDR 

036 

048 

060 

UNIT S IZE 

CHASS IS S IZES O & .6 

CHASSIS SIZES 1 & 1.6 

NOTES: 

M OP ERATING WT 

in. mm lb ,,, 15.88 166 
,,, 15.88 176 ,,, 19.05 187 ,,, 19.05 250 

''• 15.88 166 
,,, 15.88 176 
,,, 19.05 187 
,,, 19.05 250 
,,, 22.22 278 
,,, 22.22 306 

MINIMUM MOUNTING PAD 
DIMENSIO NS 

Suooort Feet 

ft -in. I mm 

kg 

75.3 

79.8 

84 .8 

11 3.4 

75 .8 

79.8 

84 .8 

113.4 

126.1 

138.8 

1'-11" x 3'-6" I 584 .2 x 1066.8 

2' -0" x 4' -2" I 609 .6 x 1270 

1. Required clearances: with cod lacmg wall. allow 6 in. mInrmurn clearance 
on coil side and coil end, and 3 feet minimum clearance on compressor 
end and fan side. With fan facing wall. allow 8 in. minimum clearance on 
fan side and coil end, and 3 feet mInrmum clearance on compressor end 
and cml side. With multi-urnt apphcation, arrange unrts so discharge of one 
does not enter inlet of another. 

2. Dimensions m parenthesis are In m1lhmeters. 

3. Center of Gravrty ~ 

(FIELD POWER SUPPLY CONN. 
~~~ (~,~~~ ~R?~~Qi~ADE 
1-3/16~(27. 8} - 3/•-TRAOE 
1-3/8. (3• . S) - 1• TRADE 

l..t 

1 7/16'- ll 
(36.5) I 

7/B . C22.2l HOLE W/GROMMET I 
' M' OIA VAPOR LINE CONN. 

FEMALE SWEAT CONN. 

3/8 " OJA, C9.S3J 
LIOUIO LINE 
FEMALE SWEAT CONN, 

o,~s\ 7- -·-="---- -_1,'1,14)39116" 1'-4" 
1/ RIGHT S IDE VEIW ~ C90J C406J 

~ sNow STA~ ACcEssoRY ~.__T_v_P ___ __,j 
(F IELD PROVIDED ANO INSTALLED) 

Fig. 2 - 38HDF,HDR Unit Dimensions 
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Step 2 - Rig and Mount Unit 
MOUNTING ON GROUND - Mount unit on a solid, level 
concrete pad. Position unit so water or ice from roof does not 
fall directly onto unit. Accessory stacking kits can be used 
when units are to be stacked. See installation instructions 
provided with the accessory kit. Use field-provided snow stand 
or ice rack where prolonged subfreezing temperatures or heavy 
snow occurs. 

lf conditions or local codes require unit be fastened to a pad, 
6 field-supplied tiedown bolts should be used and fastened 
through slots provided in unit mounting feet. 

MOUNTING ON ROOF - Mount unit on a level platform 
or frame at least 6 in. above roof surface. Isolate unit and tub
ing from structure. 

RIGGING 

Be sure unit panels are securely in place prior to rigging. 
Loose unit panels could resu lt in equipment damage or per
sonal injury. 

Keep the unit upright and li ft unit using a sling. Use card
board or padding under the sling, and spreader bars to prevent 
sling damage to the unit. See Fig. 3. See Fig. 2 for center of 
gravity reference. Install the unit so that the coil does not face 
into prevailing winds. lf this is not possible and constant winds 
above 25 mph are expected, use accessory wind baffie. See 
installation instructions provided with the accessory kit. 
NOTE: Accessory wind baffles should be used on all units 
with accessory low ambient temperature control. 

Field-fabricated snow or ice stands may be used to raise unit 
when operation will be required during winter months. Units 
may also be wall mounted using the accessory wall-mounting 
kit. 

SLING PADDING 

COMPRESSOR 
END 

1'1++---_L CENTER OF 
GRAVITY 

Fig. 3 - Lifting Unit with Sling 

Step_ 3 - Complete Refrigerant Piping Con
nections - Outdoor units may be connected to indoor 
units using field-supplied tubing of refrigerant grade and condi
tion. See Tables IA and I B for correct line sizes. Do not use 
less than 10 ft of interconnecting tubing. 

A CAUTION 
DO NOT BURY MORE THAN 36 IN. OF REFRIGER
ANT PIPE IN THE GROUND. If any section of pipe is 
buried, there must be a 6-i n. vertical ri.se to the valve 
connections on the outdoor unit. If more than the 
recommended length is buried refrigerant may migrate to 
cooler, buried section during extended periods of system 
shutdown. This causes refrigerant slugging and could 
possibly damage the compressor at start-up. 
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When more than 50 ft of interconnecting tubing and more 
than 30 ft of vertical lift is used, consult the residential lono line 
application instruction guide. For long-line applications, inter
connecting lines over 100 ft must be installed with a liquid line 
solenoid. A liquid line solenoid may also be installed on some 
units to improve part-load efficiency. Refer to the ARI (Air 
Conditioning & Refrigeration Institute) Directory. 

lf either refrigerant tubing or indoor coil is exposed to 
the atmosphere, the system must be evacuated followino oood 
refrigeration practices. " " 

Run refrigerant tubes as directly as possible, avoiding 
unnecessary tum_s and bends. Suspend refrigerant tubes so they 
do not damage insulation on vapor tube and do not transmit 
vibration to structure. Also, when passing refrigerant tubes 
through a wall, seal the opening so that vibration is not transmit
ted to structure. Leave some slack in refrigerant tubes between 
structure and outdoor unit to absorb vibration. Refer to separate 
indoor unit installation instructions for additional information. 

CHECK ACCURATER CONTROL - The correct Accu
Rater (bypass type) refrigerant control is required for system 
capacity optimization. An AccuRater device with field
replaceable piston (see Fig. 4) is supplied with the outdoor unit. 
Refer to the AccuRater metering device table in separate 
indoor unit installation instructions to determine the correct 
AccuRater piston size required for the condenser/evaporator 
system being installed. 

Piston style as shown in Fig. 4 is shipped with the unit. Do 
not interchange components between the AccuRater device 
types. Matching of outdoor unit with indoor unit may require 
fie ld replacement of piston. Replace piston, if required, before 
connecting refrigerant lines. See Fig. 4. Piston replacement 
instructions are included in the indoor unit installation instruc
tions. After system installation is complete, see the Refrioerant 
Charging section on page 12 to check and/or adjust refrigerant 
charge. 

FILTER DRIER - The filter drier must be replaced whenev
er the refrigeration system is exposed to the atmosphere. See 
Fig. 4 for filter drier installation. 

NOTE: Arrow on AccuRater body points in free flow direction, away from the 
indoor cml. 

38H DF0l 8-036 

,.~
1
m ,., OT"'"' :!

CONNECTOR JUNE SET 

~ 
38HDR018-060 

Fig. 4 - AccuRater (Bypass Type) Metering 
Device Components 
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Only use factory specified ljquid-line filter driers with rated 
working pressures less than 600 psig. 

NOTE: Do not install a suet.ion-Line filter drier in Liquid Line. 

MAKE PIPING SWEAT CONNECTIONS - Remove plastic 
caps from liquid and suction service valves. Use refrigerant 
grade tubing. Service valves are closed from the factory and are 
ready for brazing. After wrapping the service valve with a wet 
cloth, the tubing set can be brazed to the service valve using ei
ther silver bearing or non-si lver bearing brazing material. Con
sult local code requirements. Refrigerant tubing and the indoor 
coi l are now ready for leak testing. 

NOTE: Unit is shipped with R-4IOA fac tory charge indicated 
on nameplate. 

Pass nitrogen or other ine1t gas through piping whi le braz
ing to prevent format.ion of copper oxide. 

A CAUTION 

HNF-52451 
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To avoid damage whi le brazing, service valves should be 
wrapped with a heat-sinking material such as a wet cloth. 

A CAUTION 
When brazing tubing sets to the service valves, a brazing 
shield MUST be used to prevent damage to the painted unit 
surface. 

PROVIDE SAFETY RELIEF - A fusible plug is located in 
unit suet.ion line; do not cap thj s plug. If local code requires 
addi tional safety devices, install as directed. 

Table 1A - 38HDF018-036 Physical Data 

UNIT 38HDF 018 
NOMINAL CAPACITY (Tons) 1.5 

OPERATING WEIGHT (lb) 166 

REFRIGERANT TYPE 
METERING DEVICE 
CHARGE (lb)' 4.8 

OUTDOOR FAN 
Rpm/Cfm 840/1720 

I 
Diameter (in.) 18 
No. Blades 3 
Motor (hp) ''• 

OUTDOOR COIL 
Face Area (sq ft) 5.82 

I No. Rows 2 
FPI 20 

HIGH PRESSURE SWITCH 
Cut-In (psi9) 420 ± 25 I Cutout (ps1g) 650 ± 10 

LOW PRESSURE SWITCH 
Cut-In (psi9) 45 ± 25 I Cutout (psIg) 20 ± 5 

REFRIGERANT LINES 
Connection Type 
Liquid Line (in .) OD 3/a 
Vapor Line (in .) OD 5/a 
Max Len~th (ft) 200 
Max Lift ft) 65 
Max Drop (ft) 150 

COMPRESSOR 
Type 
Model ZP16K5E-PFV 

I Oil Charfle (POE - oz) 25.0 
Accumu ator 

CONTROLS 
Fusible Plug (F) 
Control Voltaget 

System Voltage 208/230 V I 
FINISH 

LEGEND 
FPI Fins Per Inch 
POE - Polyol Esler 

024 030 036 
2.0 2.50 3.0 

176 187 250 
R-410A 

AccuRater (Located at Fan Coil) 

5.3 5.0 7.1 

840/1720 

I 

840/1720 

I 

850/1720 
18 18 24 
3 3 3 

''• ,,. ,,, 
7.27 

I 
7.27 

I 
12.1 

3 3 2 
20 20 20 

420 ± 25 I 420 ± 25 I 420 ± 25 
650 ± 10 650 ± 10 650 ± 10 

45 ± 25 I 45 ± 25 I 45 ± 25 
20 ± 5 20 ± 5 20 ± 5 

Sweat 
3/a 3/a 3/a 
5/a 3/, 3/, 

200 200 200 
65 65 65 

150 150 150 

Scroll 
ZP21 KSE -PFV 

I 
ZP25K5E-PFV 

I 
ZP34 KSP-PFV 

25.0 25 .0 42.0 
Yes 

210 
24 vac 

208/230 V I 208/230 V I 208/230 v. Single and 3 Phase. 
460 v, 3 Phase 

Gray 

' Unit shipped with full factory charge. See ARI (Air Conditioning and 
Refrigeration Institute) capacity table for proper charge and piston 
for each fan coil type. 

t24 v and a minimum of 40 va is provided in the fan coil unit. 
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Table 1 B - 38HDR018-060 Physical Data 

UNIT 38HDR 
NOMINAL CAPACITY (Tons) 
OPERATING WEIGHT (lb) 
REFRIGERANT TYPE 
METERING DEVICE 
CHARGE (lb)' 
OUTDOOR FAN 

Rpm/Cfm 
Diameter (in.) 
No. Blades 
Motor (hp) 

OUTDOOR COIL 
Face Area (sq ft) 
No. Rows 
FPI 

HIGH PRESSURE SWITCH 
Cut-In (psi9) 
Cutout (ps1g) 

LOW PRESSURE SWITCH 
Cut-In (psi9) 
Cutout (psig) 

REFRIGERANT LINES 
Connection Type 
Liquid Line (in.) OD 
Vapor Line (in.) OD 
Max Len{lth (ft) 
Max Lift ft) 
Max Drop (ft) 

COMPRESSOR 
Type 
Model 
Oil Charge (POE - oz) 
Crankcase Heater (watts) 
Accumulator 

CONTROLS 
Fusible Plug (F) 
Control Voltage .. 
System Voltage 

FINISH 

LEGEND 
FPI Fins Per Inch 
POE - Polyol Ester 

018 024 030 036 048 060 
1.5 2.0 2.50 3.0 4.0 5.0 

166 176 250 250 278 306 
R-410A 

AccuRater (Located at Fan Coi l) 

6.3 6.5 10.0 8.9 12.0 12.2 

84011720 

I 

84011720 

I 

85013900 

I 

85013900 

I 
85013900 

I 
85013900 

18 18 24 18 24 24 
3 3 3 3 3 3 

'la 'la 'I, 'I, 'I, 'I, 
5.8 

I 
7.3 

I 
12. 1 

I 
12.1 

I 
14 .1 

I 
14 .1 

2 3 2 2 3 3 
20 20 20 20 20 20 

420 ± 25 I 420 ± 25 I 420 ± 25 I 420 ± 25 I 420 ± 25 I 420 ± 25 
650 ± 10 650 ± 10 650 ± 10 650 ± 10 650 ± 10 650 ± 10 

45 ± 25 I 45 ± 25 I 45 ± 25 I 45 ± 25 I 45 ± 25 I 45 ± 25 
20 ± 5 20 ± 5 20 ± 5 20 ± 5 20 ± 5 20 ± 5 

Sweat 
'la 'la 'la 'la 31a 'la 
s1a s1a 'I, 'I, 'la 'la t 

200 200 200 200 200 200 
65 65 65 65 65 65 

150 150 150 150 150 150 

Scroll 
ZP16K5E-PFV I ZP2 1K5E-PFV I ZP25K5E-PFV I ZPZ9K5E-PFV I ZP42K5E-PFV I ZP5 1K5E-PFV 

25.0 25.0 25.0 25.0 42 .0 42.0 
- - 40 40 40 40 

Yes 

2081230 V I 2081230 V I 

5 

210 
24 vac 

2081230 V I 2081230 v, Sinqle and 3 Phase, 460 v, 3 Phase 

Grav 

·unit shipped wi th full factory charge. See ARI (Air Conditioning 
and Refrigeration Institute) capacity table for proper charge and 
piston for each fan coil type. 

tVa lve connection size is 11a inch. Recommended line size is 
1 'la inches. 

··24 v and a minimum of 40 va is provided in the fan coil unit. 
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Step 4 - Make Electrical Connections 

A WARNING 
Unit cabinet must have an uninterrupted, unbroken electri
ca l ground to minimize the possibility of personal injury if 
an e lectrical fault should occur. This ground may consist of 
electrical wire connected to unit ground lug in control com
partment, or conduit approved for e lectrical ground when 
installed in accordance with NEC, and local electrical 
codes. Failure to fo llow this warning could result in the 
installer being li able for the personal injury of others. 

A CAUTION 
Unit failure as a result of operation on improper line 
voltage or excessive phase imbalance constitutes abuse and 
may cause damage to electrical components. Such opera
tion would invalidate any applicable Carrier warranty. 

A WARNING 
Before performing service or maintenance, be sure indoor 
unit main power switch is turned OFF and indoor blower 
has stopped. Fai lure to do so may result in e lectrical shock 
or injury from rotati ng fan blades. 

CONTROL CIRCU IT W IRI NG - Control vo ltage is 24 v 
(40 va minimum). See Fig. 5 and unit label di agram for fi e ld
supplied wiring details. Route contro l wire through opening in 
unit side panel to connection in unit control box. 

38HDF UNITS 

COOL-BLK ___fl - - C COMMON (CJ 

24VAC (RJ-RED ___fl R 
SUPPLY 

OUTDOOR UN IT 

FI ELD SLl'PLIEO 
T' STAT WI RE 

INDOOR UNIT 

L OW VOLTAGE CONNECT I ONS 

NOTE: For more information see schematic inside unit. 

HNF-52451 
Rev 5 

NOTE: For wire runs up to 50 ft, use no. 18 AWG (American 
Wire Gage) insulated wire. For 50 to 75 ft, use no. 16 AWG 
insulated wire. For over 75 ft, use 14 A WG insulated w ire. 

NOTE: All wiring must conform to NEC and local codes. 

NOTE: Operating unit on improper line voltage constitutes 
abuse and could affect Carrier warranty. See Tables 2 and 3. 
Do not install unit in a system where voltage may fluctuate 
above or below permissible limits . 

See Tables 2 and 3 for recommended fuse sizes. When mak
ing electrical connections, provide c learance at the uni t for re
frigerant piping connections. 

NOTE: The 38HDF units are supplied with a 24-v control 
transformer. The 38HDR units use the control transformer 
supplied with the matched indoor unit. 

POWER W IRI NG - Unit is fac tory wired for voltage shown 
on nameplate. Provide adequate, fused disconnect switch 
within sight from unit, readily accessible, but out of reach of 
children. Provision fo r locking the switch open (off) is advis
able to prevent power fro m being turned on while unit is be ing 
serviced. Disconnect switch, fuses, and fi eld wiring must 
comply with the NEC and local code requirements. Use copper 
wire only between the disconnect switch and unit. Use 
minimum 60 C wire for the fie ld power connection. 

Route power wires through the opening in unit side panel 
and connect in the unit control box as shown on the unit label 
diagram and Fig. 6 and 7. Unit must be grounded. 

CONNECTIONS TO DUCT-FREE FAN COIL UNITS -
The 38HDR units are designed fo r easy match-up to 40QA 
duct free fan coil s. This unit provides 24 v power for the out
door unit from the fa n coil. Connect the Y and C terminals of 
the indoor unit to the Y and C tenninals. 

38HDR UNITS 

COOL- BLU ___fl - - c 24VACSUPPLY 
REQUIRED 

COMMON (CJ -BRN ___fl c 

OUTDOOR UN I T 

FIELD 51..')Pl !EO 
T' STAT WIRE 

INDOOR UNIT 

LOW VOL TAGE CONNECT IONS 

Fig. 5 - Typical Control Circuit Connections 
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Table 2 - 38HDF Electrical Data 

38HDF V-PH-Hz 
VOLTAGE RANGE' COMPRESSOR 

UNIT SIZE Min Max 

018 
024 
030 

036 

FLA 
HACR 
LRA 
NEC 
RLA 

208/230-1-60 
208/230-1-60 
2081230-1-60 

2081230-1-60 
2081230-3-60 

460-3-60 

LEGE ND 

Full Load Amps 

187 253 
187 253 
187 253 

187 253 
187 253 
414 506 

Heating, Air Conditioning, Refrigeration 
Locked Rotor Amps 
National Electrical Code 
Rated Load Amps (Compressor) 

RLA 
10.0 
14.3 
15.7 
20.0 

14 .7 
6.6 

' Permissible limits of the voltage range at which unit wi ll operate 
satisfactorily. 

NOTES: 
1. Control circuit is 24 v on all units and requires an external power 

source. 
2. All motors and compressors conta in internal overload protection. 
3. In compliance with NEC (U.S.A. Standard) requirements for mul 

timotor and combination load equipment (refer to NEC Articles 
430 and 440) , the overcurrent protective device for the unit shall 
be fuse or HACR breaker. 

4. Motor RLA values are established in accordance with UL (Under
writers' Laboratories) Standard 465 (U.S.A. Standard). 

5. 38HDF,HDR018-030 units are only ava ilable in single-phase 
voltage. 

6. Unbalanced 3-Phase Supply Voltage 
Never operate a motor where a phase imbalance in supply vote
age is greater Chan 2%. Use the following formula to determine 
the percentage of voltage imbalance: 

= 
1 00 

x max voltage deviation from average voltage 
average voltage 

EXAM PLE: Supply vo ltage is 460-3-60. 

A B C 

~ 
AB = 452 v 
BC = 464 v 
AC = 455 v 

Average Voltage = 
452 + 464 + 455 

3 

1371 
- 3 

= 457 

LRA 
48.0 

58.3 
73.0 

11 2.0 

88.0 
44.0 

7 

OUTDOOR FAN MOTOR MIN CKT FUSEIHACR 
FLA NEC Hp kW Out AMPS BKR AMPS 

0.80 0.125 0.09 13.3 20 
0.80 0.125 0.09 18.7 30 
0.80 0.125 0.09 20.4 35 
1.45 0.25 0.19 26.5 45 
1.45 0.25 0. 19 19.8 30 
0.80 0.25 0.19 9.1 15 

Determine maximum deviation from average voltage: 
(AB) 457 - 452 = 5 v 
(BC) 464 - 457 = 7 v 
(AC) 457 - 455 = 2 v 

Maximum deviation is 7 v. 

Determine percentage of voltage imbalance: 

7 
% Voltage Imba lance= 100 x ~ 

1,53% 

This amount of phase imba lance is satisfactory as it is below the 
maximum allowable of 2%. 

IMPORTANT: Contact your loca l electric utility company immedi· 
ately if the supply voltage phase imbalance is more than 2%. 
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Table 3 - 38HDR Electrical Data 

38HDR V-PH-Hz 
VOLTAGE RANGE' COMPRESSOR 

UNIT SIZE Min Max 
018 2081230-1-60 187 253 
024 2081230-1-60 187 253 
030 2081230-1-60 187 253 

2081230-1-60 187 253 
036 2081230-3-60 187 253 

460-3-60 41 4 506 
2081230-1-60 187 253 

048 2081230-3-60 187 253 
460-3-60 414 506 

2081230-1-60 187 253 
060 2081230-3-60 187 253 

460-3-60 414 506 

LEGEND 
- Full Load Amps FLA 

HACR 
LRA 
NEC 
RLA 

- Heating . Air Conditioning. Refrigeration 
- Locked Rotor Amps 
- National Electrica l Code 
- Rated Load Amps (Compressor) 

RLA 
10.0 

14.3 
15.7 

15.7 
10.4 
6.3 

24.3 
15.6 
6.9 

29.4 
17.8 
8.6 

"Permissible limits of the voltage range at which unit will operate 
satisfactorily. 

NOTES: 
1. Control circuit is 24 v on all un its and requires an external power 

source. 
2. All motors and compressors contain internal overload protection. 
3. In compliance with NEC (U.S.A. Standard) requirements for mul

timotor and combination load equipment (refer to NEC Articles 
430 and 440) , the overcurrent protective device for the unit shall 
be fuse or HACR breaker. 

4. Motor RLA va lues are established in accordance with UL (Under
writers' Laboratories) Standard 465 (U.S.A. Standard) . 

5. 38HDF.HDR01 8-030 units are only available in single-phase 
voltage. 

6. Unbalanced 3-Phase Supply Voltage 
Never operate a motor where a phase imbalance in supply volt
age is greater than 2%. Use the following formula to determine 
the percentage of voltage imbalance: 

= 
100 

x max voltage deviation from average voltage 
average voltage 

EXAMPLE: Supply voltage is 460-3-60. 

A B C 

~ 
AB = 452 v 
BC = 464 v 
AC = 455 v 

Average Voltage = 
452 + 464 + 455 

3 

1371 
- 3 
= 457 

LRA 
48.0 

58.3 
64.0 

77.0 

88.0 
38.0 

117.0 
83 .1 
41 .0 

134.0 
110.0 

52.0 

8 

OUTDOOR FAN MOTOR MIN CKT FUSEIHACR 
FLA NEC Hp kW Out AMPS BKR AMPS 

0.80 0. 125 0.09 13.3 20 
0.80 0.125 0.09 18.7 30 
1.45 0.25 0.19 21.1 35 
1.45 0.25 0. 19 21.1 35 
1.45 0.25 0.19 14.5 20 
0.80 0.25 0.19 8.7 15 
1.45 0.25 0.19 31.8 55 
1.45 0.25 0.19 21 .0 35 
0.80 0.25 0.19 9.4 15 
1.45 0.25 0.19 38.2 65 
1.45 0.25 0.19 23. 7 40 
0.80 0.25 0.19 11.6 20 

Determine maximum deviation from average voltage: 
(AB) 457 - 452 = 5 v 
(BC) 464 - 457 = 7 v 
(AC) 457 - 455 = 2 v 

Maximum deviation is 7 v. 

Determine percentage of voltage imbalance: 

7 
% Voltage Imbalance = 100 x ~ 

1.53% 

This amount of phase imbalance is satisfactory as it is below the 
maximum allowable of 2% 

IMPORTANT: Contact your loca l electric utility company immedi
ately if the supply voltage phase imbalance is more than 2%. 
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C Contactor, Compressor 
CAP Capacitor 

<~ Terminal (Marked) 

CCHT Crankcase Heater Thermostat C Terminal (U nmarked) 
CH Crankcase Heater 
COMP - Compressor Motor 
EQUIP - Equipment 

~ Terminal Block 
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HPS High-Pressure Switch 

• Splice 

LPS - Low-Pressure Switch 
OFM - Outdoor-Fan Motor 
OL - Overload 
TB - Term inal Board 
TRAN - Transformer 

Splice (Field} 

NOTES: 
1. Compressor and fan motors are thermally protected. 

Factory Wiring 
Field Control Wiring 
Field Power Wiring 

Optional or Accessory Wire 

2. Wire in accordance with National Electrica l Code (NEC) and local codes. Replace 
any original wires with 90' C wire or its equivalent. 

3. Use minimum 60' C wire for field power wiring. 
4. Transformer has internal 4.5A thermal fuse on the primary side. 
5. Transformer factory wired for 230 v. For 208 v move black wire to 208 volt tap on 

transformer. 
6. Crankcase heater and thermostat used on selected models only. 
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38HDF OPERATION SEQUENCE 
CALL FOR COOLING: 
1. Control voltage from transformer to thermostat (24 v) . 
2. At thermostat 24 v is switched to "G" and "Y." 

COMPONENTS 

(;)= 

0 ~ coo,, 

::[] "' 

3. 24 v from thermostat "G" energizes fan relay at indoor fan coil unit and indoor-fan motor runs. 
4. 24 v from thermostat "Y" energizes the contactor coi l and the compressor and outdoor-fan motor wi ll both 

run . 
6. If the internal protection of the compressor or LPS or HPS open, the 24 v to contactor coil wil l be inter

rupted . The compressor and outdoor-fan motor wi ll stop. 

Fig. 6 - 38HDF018-036 Typical Wiring Schematic 
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LEGEND 

C Contactor, Compressor 1-•. Splice (Field) CAP Capacitor ~ 
CCHT Crankcase Heater 

~ Terminal (Marked) 
Thermostat 

CH Crankcase Heater C Terminal (Unmarked) 
CLO Compressor Lockout 
COMP Compressor Motor ~ Termina l Block 
CT Current Transformer 
EQUIP Equipment • Splice 
GND Ground 

Factory Wiring HPS High-Pressure Switch 
LPS Low-Pressure Switch Field Control Wiring 
OFM Outdoor-Fan Motor Field Power Wiring 
OL Overload 
TB Terminal Board 

NOTES: 
1. Compressor and fan motors are thermally protected. 
2. Wire in accordance with National Electrical Code (NEC) and loca l codes. Replace 

any original wires with 90° C wire or its equivalent. 
3. The CLO locks out the COMP to prevent short cycling on COMP overloads and 

safety devices. Before replacing CLO check these devices. 
4. If indoor section has a transrormer wi th a grounded secondary, connect the 

grounded side to "C" on the low voltage board. 
5. Use minimum 60° C wire for field power wiring. 
6. Crankcase heater and thermostat used on selected models only. 
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• 
• 

'· 

I~ 
I· 

I • 

I. 

JUNCTION 
BOX 

1------n- J~" PERN.!.C 
1----r;-

"""""' 
E~ 

'""''""" ' ... , 

flB..ltCOIOIIOLVIIIIIC N,E.C.CI..ASS:1 
TOlJCX101t!ECTIOll11 

38HDR OPERATION SEQUENCE 
CALL FOR COOLING : 
1. Control voltage from transformer to thermostat (24 v) . 
2. At thermostat 24 v is switched to "G" and "Y." 

UNIT COMPONENTS 

::[] u, <;>= 
::[] "" 

~~ 
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3. 24 v from thermostat "G" energizes fan relay at indoor ran coi l and indoor-fan motor runs. 
4. 24 v from thermostat "Y" energizes the logic in the CLO, and the contactor coil, both at the outdoor unit. 

Compressor and outdoor-fan motor run . 
6. If the internal protector of the compressor, HPS, or LPS open, the 24 v to the contactor coi l will be inter

rupted, the compressor and outdoor-fan motor will stop, and the CLO will keep the circuit open until reset 
by stopping and restarting the 24 v power at the thermostat. 

Fig. 7 - 38HDR018-060 Typical Wiring Schematic 
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START-UP 
Preliminary Checks 

I. Check that all internal wiring connections are tight and 
that all barriers, covers, and panels are in place. 

2. Field electrical power source must agree with unit name
plate rating. 

3. All service valves must be open. 

4. Belly-band crankcase heater must be tight on compressor 
crankcase for those units with belly-band heaters. 

Leak Test - Field piping and fan coil must be leak tested 
by pressure method. Use R-410A at approximately 25 psig 
backed up with an inert gas to a total pressure not to exceed 
245 psig. 

Leak detectors should be designed to detect HFC (hydro
fluorocarbon) refrigerant. 

Evacuate and Dehydrate - Field piping and fan coil 
must be evacuated and dehydrated . 

Charge System - Release charge into system by open
ing (backseating) liquid and suction line service valves. Refer 
to separate indoor unit installation instructions for the required 
total system charge when connected to 25 ft of tubing. 

To Start Unit - Be sure that the field disconnect is 
closed. Set room thermostat below ambient temperature. Oper
ate unit for 15 minutes, then check system refrigerant charge. 
See Refrigerant Charging section on page 12. 

NOTE: When using in conjunction with 40QA or 40QK fan 
coils, refer to start-up instructions included with fan coil for 
correct start-up procedures. 

SERVICE 

Before performing recommended maintenance, be sure 
unit main power switch is turned off. Fai lure to do so may 
result in electrical shock or injury from rotating fan blade. 

Outdoor Fan - A reinforced wire mount holds the out
door fan assembly in position. See Fig. 8 for proper mounting 
position. 

: : ,,,-- - -- --- - ----..-- FANBlADE 
II .) I 

-ri• ---~J 4' ~ h I 

L______j / ' => 

OUTSIDE EDGE OF OUTSIDE EDGE g~~7J~fo~~~E OF 
FAN DECK OF GRILLE BLADE TO OUTSIDE EDGE 

• • • e e • • • • • 9 • , 0 c , 9 , \ 9 , 0 9 , Of FAN DECK. SEE TABLE 
BELOW 

38HDF UNIT SIZE, in . 

018-030 

1 

0~6 
0.433 

38HDR UNIT SIZE, in. 
018,024 

0.433 1 

030~036 

1 

048,060 

0 

Fig. 8 - Condenser-Fan Mounting Positions 

High-Pressure Relief Valve - The high-pressure re
lief valve is located in the compressor. The relief valve opens at 
a pressure differential of approximately 550 to 625 ± 50 psid 
between suction (low side) and discharge (high side) to allow 
pressure equalization. 
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Internal Current and Temperature Sensitive 
Overload - The control resets automatically when 
internal compressor motor temperature drops to a safe level 
(overloads may require up to 45 minutes to reset). When an 
internal overload is suspected of being open, check by using an 
ohmmeter or continui ty tester. 

Pumpdown Procedure - The system may be pumped 
down in order to make repairs on the low side without losing 
complete refrigerant charge. 

Never open system to atmosphere while it is under a vac
uum. Equipment damage may result. 

When system must be opened for service, recover refriger
ant, break vacuum with dry nitrogen before opening system. 

I. Attach pressure gage to suction service valve gage port . 

2. Frontseat the liquid/mixed phase line valve. 

A CAUTION 
The 38HDC unit coils hold only the factory-designated 
amount of refrigerant. Additional refrigerant may cause 
units to relieve pressure through the compressor internal 
pressure relief valve (indicated by a sudden rise of suction 
pressure) before suction pressure reaches 5 psig. If this 
occurs, shut off unit immediately then frontseat the suction 
valve and remove and recover excess refrigerant fo llowing 
accepted practices. Equipment damage may result. 

3. Start unit and run until suction pressure reaches 20 psig. 

4. Shut unit off and frontseat suction valve. 

5. Depressurize low side of unit and recover refrigerant 
following accepted practices. 

High-Pressure Switch - The high-pressure switch, 
located on discharge line, protects against high discharge 
pressures caused by such events as overcharge, condenser-fan 
motor failure, system restriction, etc. It opens on pressure rise at 
about 650 ± l O psig. [f system pressures go above this setting 
during abnormal conditions, the switch opens. 

DO NOT attempt to simulate these system abnormalities 
- high pressures pose a serious safety hazard. 

The high-pressure switch is checked with an ohmmeter. lf 
system pressure is below 625 psig switch shows continuity. 

Crankcase Heater - The crankcase heater prevents 
refrigerant migration and compressor oil dilution during 
shutdown when compressor is not operating. lf the crankcase 
heater is deenergized for more than 6 hours, both compressor 
service valves must be closed. 

NOTE: Crankcase heaters are only available on 38HDR030-
060 units. 

The crankcase heater is powered by the high-voltage power 
of the unit. It is connected across the line side of the contactor 
and is thermostatically controlled. 

Use extreme caution when troubleshooting this device, as 
line voltage is continually present. Serious personal injury 
could result. 
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To troubleshoot: 

I. Apply voltmeter across crankcase heater leads to see if 
heater voltage is on. Do not touch heater. Carefully feel 
area around crankcase heater; if warm, crankcase heater 
is functioning. 

2. With power off and heater leads disconnected, check 
across leads with ohmmeter. Do not look fo r a specific re
sistance reading. Check for resistance or an open circuit, 
and change healer if an open circuit is detected. 

Service Valves - The service valves in the outdoor unit 
come from the factory frontseated. This means the refrigerant 
charge is isolated from the line-set connection ports. To prevent 
damage to the valve, use a wet cloth or other accepted heat sink 
materi al on the valve before brazing. 

The service valve cannot be fi eld repaired, therefore, only a 
complete valve or va lve stem seal and service port caps are 
avai lable for replacement. 

Refrigerant Charging 

To prevent personal injury, wear safety glasses and gloves 
when handling refrigerant. Do not overcharge system -
this can cause compressor flooding. 

A WARNING 
Service valves must be fully backseated to close service 
port. There is no Schrader valve at the service port, and 
fai lure to backseat the valve could result in loss of system 
charge or personal injury. 

NOTE: Do not vent or depressurize unit refrigerant to atmo
sphere. Remove and recover refrigerant fo llowing accepted 
practices. 
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All units are shipped with the refrigerant charge listed on 
the nameplate. See indoor unit lnstall ation Instructions for ad
ditional charge requirements. 

NOTE: For 38HDF units only, charge to nameplate. See the 
indoor unit owner's manual for any additional charge 
requirements. 

Refer to Table 4 and consider the fo llowing when working 
with Puron® refrigerant: 

• Puron refrigerant cylinders are rose colored . 

• Recovery cylinder service pressure rating must be 
400 psig, DOT (Department of Transportati on) 4BA400 
or DOT BW400. 

• Puron systems should be charged with liquid refrigerant. 
Use a commercial type metering device in the manifo ld 
hose when charging into suction line with compressor 
operating. 

• Manifold sets should be 700 psig high side and 180 psig 
low side with 550 psig low-side retard. 

• Use hoses with 700 psig service pressure rating. 

• Puron refri gerant, as with other HFCs, is only compatible 
with POE oi ls. 

• Vacuum pumps will not remove moisture from oil. 

• Polyo l Ester oils absorb moisture rapidly. Do not expose 
oil to atmosphere. 

• Polyol Ester o il s may cause damage to certai n plasti cs 
and roofing materi als. 

• Wrap all fi lter driers and service valves with wet cloth 
when brazi ng. 

• A factory approved, liquid-line filter drier is required on 
every unit. 

• Do not use a TXV (thermostatic expansion valve) 
designed fo r use with R-22 refri gerant. Refer to separate 
indoor unit installation instructions fo r more detai ls. 

• If using a suction line drier, do not leave in place fo r 
more than 72 hours. 
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Table 4 - Pressure vs. Temperature Chart - Puron@ Refrigerant (R-410A) 

PRESSURE TEMPERATURE PRESSURE TEMPERATURE PRESSURE TEMPERATURE PRESSURE TEMPERATURE PRESSURE TEMPERATURE PRESSURE TEMPERATURE 
PSIG "F PSIG "F PSIG "F 

12 -37.7 114 37 .8 216 74.3 
14 -34 .7 116 38.7 218 74.9 
16 -32.0 118 39.5 220 75.5 
18 -29.4 120 40.5 222 76.1 
20 -26.9 122 41.3 224 76.7 
22 -24.5 124 42.2 226 77 .2 

24 -22.2 126 43.0 228 77.8 

26 -20.0 128 43.8 230 78.4 

28 -17 .9 130 44 .7 232 78.9 
30 -15 .8 132 45 .5 234 79.5 
32 -13.8 134 46.3 236 80.0 
34 -11 .9 136 47 .1 238 80.6 
36 -10 .1 138 47 .9 240 81.1 
38 -8.3 140 48.7 242 81 .6 
40 -6.5 142 49.5 244 82.2 
42 -4.5 144 50.3 246 82.7 
44 -3.2 146 51 .1 248 83.3 
46 -1 .6 148 51.8 250 83.8 
48 0.0 150 52.5 252 84.3 
50 1.5 152 53.3 254 84.8 
52 3.0 154 54 .0 256 85.4 
54 4.5 156 54 .8 258 85.9 
56 5.9 158 55.5 260 86.4 
58 7.3 160 56.2 262 86.9 

60 8.6 162 57.0 264 87 .4 

62 10.0 164 57.7 266 87.9 
64 11 .3 166 58.4 268 88.4 

66 12.6 168 59.0 270 88.9 
68 13.8 170 59.8 272 89.4 
70 15.1 172 60.5 274 89.9 

72 16.3 174 61.1 276 90.4 
74 17.5 176 61 .8 278 90.9 
76 18.7 178 62.5 280 91 .4 
78 19.8 180 63.1 282 91.9 

80 21.0 182 63.8 284 92.4 
82 22.1 184 64 .5 286 92.8 
84 23.2 186 65 .1 288 93.3 
86 24.3 188 65.8 290 93.8 
88 25.4 190 66.4 292 94.3 
90 26.4 192 67 .0 294 94.8 

92 27 .4 194 67 .7 296 95.2 
94 28.5 196 68.3 298 95.7 

96 29.5 198 68.9 300 96.2 
98 30.5 200 69 .5 302 96.6 

100 31.2 202 70.1 304 97.1 

102 32.2 204 70.7 306 97 .5 
104 33.2 206 71 .4 308 98.0 
106 34.1 208 72.0 310 98.4 

108 35.1 210 72.6 312 98.9 
110 35.5 212 73.2 314 99.3 
11 2 36.9 214 73.8 316 99.7 

Subcooling Method - For 38HDR units onl y, the sub
cooling method is used to check and adjust charge during the 
cooling season. Refer to Table 5 and the fo llowing procedure: 
NOTE: For use with residential fan coils and the 40QA060 
under ceiling unit only. 

1. Operate unit a minimum of 15 minutes before checking 
charge. 

2. Measure Liquid Line temperature near Liquid Line service 
valve, and measure the Liquid pressure at the Liquid Line 
service valve. Use a digital thermometer for all tempera
ture measurements. DO NOT use mercury or dial-type 
thermometers. 
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PSIG "F PSIG "F PSIG "F 
318 
320 
322 
324 
326 
328 
330 
332 
334 
336 
338 
340 
342 
344 
346 
348 
350 
352 
354 
356 
358 
360 
362 
364 
366 
368 
370 
372 
374 
376 
378 
380 
382 
384 
386 
388 
390 
392 
394 
396 
398 
400 
402 
404 
406 
408 
410 
412 
414 
416 
418 

100.2 420 120.7 522 137.6 
100.7 422 121.0 524 137.9 
101 .1 424 121 .4 526 138.3 
101.6 426 121 .7 528 138.6 
102.0 428 122.1 530 138.9 
102.4 430 122.5 532 139.2 
102.9 432 122.8 534 139.5 
103.3 434 123.2 536 139.8 
103.7 436 123.5 538 140.1 
104 .2 438 123.9 540 140.4 
104.6 440 124 .2 544 141 .0 
105.1 442 124.6 548 141 .6 
105.4 444 124.9 552 142.1 
105.8 446 125.3 556 142.7 
106.3 448 125.6 560 143.3 
106.6 450 126.0 564 143.9 
107 .1 452 126.3 568 144 .5 
107 .5 454 126.6 572 145.0 
107.9 456 127.0 576 145.6 
108.3 458 127.3 580 146.2 
108.8 460 127.7 584 146.7 
109.2 462 128.0 588 147 .3 
109.6 464 128.3 592 147 .9 
110.0 466 128.7 596 148.4 
110 .4 468 129.0 600 149.0 
110.8 470 129.3 604 149.5 
111 .2 472 129.7 608 150.1 
111 .6 474 130.0 612 150.6 
112.0 476 130.3 616 151 .2 
112.4 478 130.7 620 151 .7 
112.6 480 131 .0 624 152.3 
113.1 482 131.3 628 152.8 
113.5 484 131 .6 632 153.4 
113.9 486 132.0 636 153.9 
114.3 488 132.3 640 154.5 
114 .7 490 132.6 644 155.0 
115.0 492 132.9 648 155.5 
115.5 494 133.3 652 156.1 
115.8 496 133.6 656 156.6 
116.2 498 133.9 660 157.1 
116.6 500 134.0 664 157 .7 
117.0 502 134.5 668 158.2 
117.3 504 134.8 672 158.7 
117.7 506 135.2 676 159.2 
118.1 508 135.5 680 159.8 
118.5 510 135.8 684 160.3 
118.8 512 136.1 688 160.8 
119.2 514 136.4 692 161 .3 
119.6 516 136.7 696 161 .8 
119.9 518 137.0 
120.3 520 137 .3 

3. Refer to Table 5. Find the temperature point at which the 
required subcooling temperature intersects the measured 
Liquid line pressure. 

4. lf the measured liqu id line temperature does not agree 
with the required liquid line temperature, ADD refriger
ant to lower the temperature, or REMOVE refrigerant to 
raise the temperature (allow a tolerance of ±3° F). 
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Table 5 - Subcooling Charging Table 

REQUIRED LIQUID LINE 
LIQUID PRESSURE TEMPERATURE (F) 
AT SERVICE VALVE Required Subcooling 

(psig) Temperature (F) 
8 10 12 14 16 

189 58 56 54 52 50 
195 60 58 56 54 52 
202 62 60 58 56 54 
208 64 62 60 58 56 
215 66 64 62 60 58 
222 68 66 64 62 60 
229 70 68 66 64 62 
236 72 70 68 66 64 
243 74 72 70 68 66 
251 76 74 72 70 68 
259 78 76 74 72 70 
266 80 78 76 74 72 
274 82 80 78 76 74 
283 84 82 80 78 76 
291 86 84 82 80 78 
299 88 86 84 82 80 
308 90 88 86 84 82 
317 92 90 88 86 84 
326 94 92 90 88 86 
335 96 94 92 90 88 
345 98 96 94 92 90 
354 100 98 96 94 92 
364 102 100 98 96 94 
374 104 102 100 98 96 
384 106 104 102 100 98 
395 108 106 104 102 100 
406 110 108 106 104 102 
416 112 110 108 106 104 
427 114 112 110 108 106 
439 11 6 114 11 2 11 0 108 
450 118 116 114 11 2 110 
462 120 118 116 114 112 
474 122 120 11 8 116 114 
486 124 122 120 118 116 
499 126 124 122 120 11 8 
511 128 126 124 122 120 

18 
48 

50 
52 
54 

56 
58 

60 
62 
64 

66 
68 
70 
72 
74 
76 
78 

80 
82 
84 

86 
88 
90 
92 
94 

96 
98 

100 
102 

104 
106 

108 
110 
112 
114 

11 6 
11 8 
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Compressor Lockout Switch - The 38HDR uni ts 
are provided with a compressor lockout protective device. Lf 
the compressor shuts down due to any safety device, a current 
loop monitoring the compressor current senses no current flow. 
The unit wi ll lock out until the control power is interrupted to 
reset the lockout. Determine the reason fo r the safety trip. To 
restart, tum the therrnostat to the OFF position and then set the 
therrnostat to an operating position. 

MAINTENANCE 

Before performing recommended maintenance, be sure 
unit main power switch is turned off. Failure to do so may 
result in electric shock or injury from rotating fan blade. 

Lubrication 
COMPRESSOR - Compressor contains factory oil charge; 
replace oil when lost. Use Mobile 3MA-POE oil. 

Cleaning Coils - Coil should be washed out with water 
or blown out with compressor air. ote that the blow-thru 
design causes dirt and debris to build up on the inside of the 
coils. 

Clean coi l annually or as required by location and outdoor 
air conditions. Inspect coil monthly and clean as required. Fins 
are not continuous through coi l sections. Dirt and debris may 
pass through first section, become trapped between the row of 
tins and restrict condenser airflow. Use a flashlight to deter
mine if dirt or debris has collected between coi l sections. Clean 
coil as fo llows: 

I. Tum off unit power. 

2. Using a garden hose or other suitable equipment, flush 
coil from the outside to remove dirt. Be sure to flush all 
dirt and debris from drain holes in base of unit. Fan 
motors are waterproof. 

TROUBLESHOOTING 

See Fig. 9 for troubleshooting inforrnation. 
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Fig. 9 - Troubleshooting the Cooling Cycle 
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{B.GREENHECK 
® Building Value in Air. 

PN 471755 
Sidewall Propeller Fans 

Belt Drive, Direct Drive and Reversible 
Exhaust, Supply and Filtered Supply 

Installation, Operation and Maintenance Manual 
Please read and save these instructions for future reference. Read carefully before attempting 
to assemble, install, operate, or maintain the product described. Protect yourself and others by 
observing all safety information. Failure to comply with instructions could result in personal injury 
and/or property damage! 

Sidewall Propeller Fans 
Greenheck's sidewall propeller fan line is the ideal choice for factory and 
warehouse applications where high volumes of air and low pressures are 
required. From general ventilation to industrial duty, the range of construction 
and performance capabilities offered represent the most comprehensive sidewall 
propeller fan line in the industry. 

Performance spans the range between 300 to 87,000 cfm (510 to 147,814 m3/hr) 
with static pressures to 1.25 in. wg (249 Pa). Fan sizes range from 8 to 54 inches 
(203 to 1372 mm) for direct drive and 20 to 72 inches (508 to 1829 mm) for belt 
drive. Regardless of fan size, performance or duty level , all Greenheck sidewall 
propeller fans are built to perform with the same high standards of reliability and 
durability. All models are available in exhaust or supply arrangements. 

Models SE1 , SS1 , SE2, SS2, SCE3, SCS3, SCR3, SBE-1, SBS-1 , SBE-2, SBS-2, SBE-3, SBS-3, SBCE, SBCS, and SBCR. 

Filtered Supply 
Filtered supply wall housings are available in seven sizes for fans ranging 
from size 24 to 54 inches (610 to 1372 mm). They are designed with 
the draw-thru concept to achieve the highest filter and fan efficiencies. 
Permanent 2 inch (51 mm) washable filters are accessed through a bolted 
panel and can be easily removed for cleaning. 

General Safety Information 
Only qualified personnel should install this fan. 
Personnel should have a clear understanding of 
these instructions and should be aware of general 
safety precautions. Improper installation can result 
in electric shock, possible injury due to coming in 
contact with moving parts, as well as other potential 
hazards. Other considerations may be required 
if high winds or seismic activity are present. If 
more information is needed, contact a licensed 
professional engineer before moving forward. 

DANGER 

Always disconnect, lock and tag power source before 
installing or servicing. Failure to disconnect power source 
can result in fire, shock or serious injury. 

CAUTION 

When servicing the fan, motor may be hot enough to 
cause pain or injury. Allow motor to cool before servicing. 

CAUTION 
Precaution should be taken in explosive atmospheres. 

1 . Follow all local electrical and safety codes, as 
well as the National Electrical Code (NEC) and 

the National Fire Protection Agency (NFPA), 
where applicable. Follow the Canadian Electric 
Code (CEC) in Canada. 

2. The rotation of the propeller is critical. It must 
be free to rotate without striking or rubbing any 
stationary objects. 

3. Motor must be securely and adequately 
grounded. 

4. Do not spin fan propeller faster than max 
cataloged fan RPM. Adjustments to fan speed 
significantly effects motor load. If the fan RPM is 
changed, the motor current should be checked 
to make sure it is not exceeding the motor 
nameplate amps. 

5. Do not allow the power cable to kink or come 
in contact with oil , grease, hot surfaces, 
or chemicals. Replace cord immediately if 
damaged. 

6. Verify that the power source is compatible with 
the equipment. 

7. Never open access doors to a duct while the fan 
is running. 

Sidewall Propeller Fans • Exhaust, Supply and Filtered SupJ>IY 

Appendix 548 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

Receiving 
Upon receiving the product, check to make sure 
all items are accounted for by referencing the bill 
of lading to ensure all items were received. Inspect 
each crate for shipping damage before accepting 
delivery. Notify the carrier if any damage is noticed. 
The carrier will make notification on the delivery 
receipt acknowledging any damage to the product. 
All damage should be noted on all the copies of the 
bill of lading which is countersigned by the delivering 
carrier. A Carrier Inspection Report should be filled 
out by the carrier upon arrival and reported to the 
Traffic Department. If damaged upon arrival, file 
a claim with carrier. Any physical damage to the 
unit after acceptance is not the responsibility of 
Greenheck Fan Corporation. 

Unpacking 
Verify that all required parts and the correct quantity 
of each item have been received. If any items are 
missing, report shortages to your local representative 
to arrange for obtaining missing parts. Sometimes it 
is not possible that all items for the unit be shipped 
together due to availability of transportation and 
truck space. Confirmation of shipment(s) must be 
limited to only items on the bill of lading. 

Note: The filtered supply unit ships with all ordered 
components completely factory assembled . The 
optional weatherhood ships knocked down for field 
assembly and installation. 

Storage 
Fans are protected against damage during shipment. 
If the unit cannot be installed and operated 
immediately, precautions need to be taken to prevent 
deterioration of the unit during storage. The user 
assumes responsibility of the fan and accessories 
while in storage. The manufacturer will not be 
responsible for damage during storage. These 
suggestions are provided solely as a convenience to 
the user. 

INDOOR 

The ideal environment for the storage of fans and 
accessories is indoors, above grade, in a low 
humidity atmosphere which is sealed to prevent the 
entry of blowing dust, rain or snow. Temperatures 
should be evenly maintained between 30° to 110°F 
(-1 ° to 43°C), wide temperature swings may cause 
condensation and "sweating" of metal parts. All 
accessories must be stored indoors in a clean , dry 
atmosphere. 

Remove any accumulations of dirt, water, ice, or 
snow and wipe dry before moving to indoor storage. 
To avoid "sweating" of metal parts allow cold parts to 
reach room temperature. To dry parts and packages 
use a portable electric heater to remove any moisture 
build up. Leave coverings loose to permit air 
circulation and to allow for periodic inspection. 
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The unit should be stored at least 3½ inches (89 mm) 
off the floor on wooden blocks covered with moisture 
proof paper or polyethylene sheathing. Aisles 
between parts and along all walls should be provided 
to permit air circulation and space for inspection. 

OUTDOOR 

Fans designed for outdoor applications may be 
stored outdoors, if absolutely necessary. Roads or 
aisles for portable cranes and hauling equipment are 
needed. 

The fan should be placed on a level surface to 
prevent water from leaking into the fan . The fan 
should be elevated on an adequate number of 
wooden blocks so it is above water and snow levels 
and has enough blocking to prevent it from settling 
into soft ground. Locate parts far enough apart to 
permit air circulation , sunlight and space for periodic 
inspection. To minimize water accumulation, place all 
fan parts on blocking supports so rain water will run 
off. 

Do not cover parts with plastic film or tarps as these 
cause condensation of moisture from the air passing 
through heating and cooling cycles. Fan wheels 
should be blocked to prevent spinning caused by 
strong winds. 

Inspection and Maintenance During 
Storage 
While in storage, inspect fans once per month. Keep 
a record of inspection and maintenance performed. 

If moisture or dirt accumulations are found on parts, 
the source should be located and eliminated. At each 
inspection, rotate the wheel by hand ten to fifteen 
revolutions to distribute lubricant on motor. If paint 
deterioration begins, consideration should be given 
to touch-up or repainting. Fans with special coatings 
may require special techniques for touch-up or 
repair. 

Machined parts coated with rust preventive should 
be restored to good condition promptly if signs of 
rust occur. Immediately remove the original rust 
preventive coating with petroleum solvent and clean 
with lint-free cloths. Polish any remaining rust from 
surface with crocus cloth or fine emery paper and 
oil. Do not destroy the continuity of the surfaces. 
Thoroughly wipe clean with Tectyl® 506 (Ashland Inc.) 
or the equivalent. For hard to reach internal surfaces 
or for occasional use, consider using Tectyl® 51 1 M 
Rust Preventive, WD-40® or the equivalent. 

Removing From Storage 
As fans are removed from storage to be installed 
in their final location, they should be protected 
and maintained in a similar fashion until the fan 
equipment goes into operation. 

Sidewall Propeller Fans • Exhaust, Su I and Filtered Supply [§ 
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Pre-Installation Checks 
• Check chart below for correct wall opening 

dimensions. 

• Check motor voltage and amperage rating for 
compatibility with electrical supply. Supply wiring 
must be properly fused and conform to local and 
national codes. 

• Motor load amperage must be checked and 
compared to nameplate rat ing to avoid serious 
damage to motor when speed is increased. 

Wall Opening Requirements 
Wall opening size and propeller-to-damper distance 
are two important dimensions for fan installation. 

Figure 1 - Wall Housing Installation 

M 

Figure 3 - Direct to Wall Installation 

Damper 
Recommended Wall Opening (W.0 .) 

Fan Sauare M 
Size 

Size 
Figures 1 Minimum 

Square 
and 2 Figure 3 Figure 4 

8 10 (254) 14¼ (362) 10½ (267) - 6 (152) 

10 12 (305) 16¼ (4 13) 12½(3 18) - 6 (152) 

12 14 (356) 19¼ (489) 14½ (368) - 7 (178) 

14 16 (406) 21 ¼ (540) 16½ {4 19) - 8 (203) 

16 18 (457) 23¼ (591) 18½ (470) - 9 (229) 

18 20 (508) 25¼ (641) 20½ (521) - 10 (254) 

20 22 (559) 27¼ (692) 22½ (572) - 12 (305) 

24 26 (660) 33¾ (857) 26½ (673) 33¾ (857) 13 (330) 

30 32 (813) 39¾ (1010) 32½ (826) 39¾ {10 10) 13 (330) 

36 38 (965) 45¾ (1 162) 38½ (978) 45¾ {1162) 14 (356) 

42 44 {111 8) 51 ¾ (13 14) 44½ (1 130) 51 ¾ (13 14) 15 (38 1) 

48 50 (1270) 57¾ (1467) 50½ (1283) 57¾ (1467) 16 (406) 

54 56 (1422) 63¾ (16 19) 56½ (1435) 63¾ (1619) 17 (432) 
60 62 (1575) 69¾ (1772) 62½ (1588) - 19 (483) 

72 74 (1880) 84¾ (2153) 74½ (1892) - 19 (483) 

A 
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Fans mounted to the wall require a different wall 
opening (W.O.) size than those mounted in collars or 
wall housings. Propeller-to-damper distance (M) is 
important to reduce turbulence and damper flutter 
which may lead to premature damper failure. 

Figure 1 and 2 show the wall opening (W.O.) required 
for installations with either a wall housing or collar. 

Figure 3 shows the recommended wall opening 
(W.O.) and the minimum distance (M) suggested 
between the fan and damper for direct to wall 
installations. 

Figure 4 shows the dimensions and wall opening 
(W.O.) required for installations with a filtered supply 
wall housing. 

Wall 

A 

-
-
-
-
-
-
-

- w.o. 

-
-

I 
Figure 2 - Wall Collar Installation 

EXTERIOR 
r--'-== ,r-"------,,,--- --"t-------, / Optional 90" 

. ·<.W~-athemood 

~ 

r=C ~~ 24 in. - i 15in. Optional 
Damper 

Figure 4 - Filtered Supply Wall Housing Installation 

Filtered Supply Wall Housing Only 

B C Filter Quantity & Size 

- - -
- - -
- - -
- - -
- - -
- - -
- - -

32¼ (819) 63 (1600) 24 (610) 4 23 ¼ X 16¼ (59 1 X 4 13) 
38¼ (972) 65 (165 1) 26 (660) 4 24% X 19¼ (625 X 489) 

44¼ (1124) 67¼ (1708) 28¼ (718) 6 23¼ X 22'/e (591 X 562) 

50¼ {1273) 721/, (1851) 34 (864) 6 24 1/e X 25 1/e (6 13 X 638) 
561/, (1426) 721/, (1851) 34 (864) 12 23¼ X 18¾ (591 X 476) 
623/a (1584) 79'1/,, (2024) 40' '/,, {1033) 12 23¼ X 20¾ (591 X 527) 

- - - -
- - - -

All d1mens1ons given in inches (m11/1meters) . Filters are 2 inch (51 mm) nominal thickness. Above filter sizes are actual d1mens1ons. 
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WARNING 

Always disconnect, lock and tag power source before 
installing or servicing. Failure to disconnect power 
source can result in fire, shock or serious injury. 

Typical Installation 
Move fan to the desired location and determine the 
method by which the fan is to be mounted as shown 
in Figures 1-4 shown on page 3. Optional wall mount 
housings (Figure 1) and wall mount collars (Figure 
2) provide a convenient means of mounting sidewall 
propeller fans while maintaining the proper distance 
between propeller and damper. 
Attach the fan by inserting a suitable fastener 
through each of the prepunched mounting holes in 
the fan panel. Care should be taken not to bend or 
distort the fan panel or drive components during 
installation. 

Support Braces 
Wall Housing sizes 42 and larger with heavy motors 
and all Filtered Supply Wall Housings need additional 
bracing. 

Filtered Supply Wall Housing Installation 
Step 1 Install Housing 

INTERIOR [ 1 EXTERIOR 

AJrflow 

/ Temporary 
.,,,- Brace 

Install housing through wall opening from outside. 

Temporarily brace end of unit until permanent 
support braces are installed. 
Secure through prepunched holes in angles with 
suitable fasteners. 

Step 2 Install Support Braces 
500 lb. load 

pe<0v.oppo,t 750 lb. load 
per support 

. 
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Choose method of support. Attach support to end 
of unit (above or below housing) with rods, cable, 
angle, etc. (supplied by others) as shown. 
Vertical braces must carry a minimum load of 500 
pounds per support, and angled (45°) braces a 
minimum of 750 pounds per support based on two 
supports. 

Step 3 Install Weatherhood 

···< 

Position weatherhood over end of wall housing 
and fasten through mounting holes with self
tapping screws. Caulk, flash and complete 
electrical hook-up to fin ish installation. 

Pre-Starting Checks 
Check all fasteners and setscrews for tightness. This 
is especially important for bearing setscrews. 
The propeller should rotate freely and not rub on the 
fan panel venturi. Rotation direction of the propeller 
should be checked by momentarily turning the unit 
on. Propeller blade should cup and throw the air 
when rotating in the correct rotation as shown in 
the figure below. Rotation should be in the same 
direction as the rotation decal affixed to the unit. 

For 3-phase installations, fan rotation can be 
reversed by simply interchanging any two of the 
three electrical leads. For single-phase installations 
follow the wiring diagram located on the motor. 

For Belt Drive Fans: The adjustable motor pulley is 
preset at the factory for the specified fan RPM. Fan 
speed can be increased by closing or decreased by 
opening the adjustable pulley. Two or three groove 
variable pitch pulleys must be adjusted an equal 

B Sidewall Propeller Fans • Exhaust, Supply and Filtered Supply [jJ_ 
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number of turns open. Any increase in fan speed 
represents a substantial increase in horsepower 
required from the motor. Always check motor load 
amperage and compare to nameplate rating when 
changing fan speed. 

Routine Maintenance 
Once the fan has been put into operation, a periodic 
maintenance program should be set up to preserve 
the reliability and performance of the fan. Items to 
be included in this program are: Belts, Bearings, 
Fasteners and Setscrews, Lubrication, and Removal 
of Dust and Dirt. 

WARNING 

Always disconnect, lock and tag power source before 
installing or servicing. Failure to disconnect power 
source can result in fire, shock or serious injury. 

Belts 
Premature belt failures are frequently caused by 
improper belt tension (either too tight or too loose) or 
misaligned pulleys. The proper tension for operating 
a V-belt is the lowest tension at which the belts will 
not slip at peak load conditions. For initial tensioning, 
the proper belt deflection halfway between pulley 
centers is 1 /64 inch (0.4 mm) for each inch of belt 
span. For example, if the belt span is 64 inches 
(1626 mm), the belt deflection should be one inch 
(25 mm) using moderate thumb pressure at midpoint 
of the drive. See figure shown below. 

Deflection ,. ee.t:tan 

Check belt tension two times during the first 24 
hours of operation and periodically thereafter. To 
adjust belt tension, simply loosen four fasteners 
(two on each side of the motor plate) and slide the 
motor plate away from the fan shaft until proper 
belt tension is attained. On some fans, fasteners 
attaching the motor to the motor plate must be 
loosened in order to adjust the belt. 

It is very important 
that the drive pulleys 
remain in proper 
alignment after 
adjustments are 
made. Misalignment 
of pulleys will result 
in premature belt 
wear noise, vibration 
and power loss. 

CORRECT 

crT 
WRONG 

err 
WRONG 

crr 
WRONG 

crT 

Bearings (For belt drive fans only) 

Bearings are the most critical moving part of the 
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fan and should be inspected at periodic intervals. 
Locking collars and setscrews, in addition to 
fasteners attaching the bearings to the bearing 
plate, must be checked for tightness. In a clean 
environment and temperatures above 32°F (0°C) 
and below 200°F (93°C), fan shaft bearings with 
grease fittings should be lubricated semi-annually 
using a high-quality lithium based grease. If unusual 
environmental conditions exist, temperatures below 
32°F (0°C) and above 200°F (93°C), moisture or 
contaminants, more frequent lubrication is required. 

With the unit running, add grease very slowly with 
a manual grease gun until a slight bead of grease 
forms at the seal. Be careful not to unseat the seal 
by over lubricating or using excessive pressure. 
Bearings without grease fittings are lubricated for 
life. 

Fasteners and Setscrews 
Any fan vibration has a tendency to loosen 
mechanical fasteners. A periodic inspection should 
include checking all fasteners and setscrews for 
tightness. Particular attention should be paid to 
setscrews or taper-lock bushings attaching the 
propeller to the motor shaft and the motor shaft to 
the bearings. Loose bearing setscrews will lead to 
premature failure of the fan shaft. In addition, check 
all fasteners attaching the motor to the motor plate. 

Lubrication 
Refer to the paragraph on bearings for bearing 
lubrication. Many fractional horsepower motors 
installed on the smaller fans are lubricated for life 
and require no further attention. Motors equipped 
with oil holes should be oiled in accordance with the 
manufacturer's instructions printed on the motor. 
Use a high grade SAE 20 machine oil and use caution 
not to over lubricate. Motors supplied with grease 
fittings should be greased according to directions 
printed on the motor. 

Removal of Dust and Dirt 
Dirt clogs cooling openings on the motor housing, 
contaminates bearing lubricant and collects on 
propeller blades causing severe imbalance if left 
unchecked. The exterior surface of the motor, fan 
panel and entire propeller should be thoroughly 
cleaned periodically. Use caution and do not allow 
water or solvents to enter the motor or bearings. 
Motors or bearings must not be sprayed with steam 
or water. 

The filters also require periodic cleaning. The 2 inch 
(51 mm) washable aluminum filters are accessed 
through the bolted access panel. 

[B. Sidewall Propeller Fans • Exhaust, Supply and Filtered Supply 
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Troubleshooting 

WARNING: Before taking any corrective action, make certain unit is not capable of operation during repairs. 

PROBLEM CAUSE CORRECTIVE ACTION 

Too Much Airflow Resistance lower than designed Decrease fan speed. 

Check backdraft dampers for proper operation. Remove 
System resistance too high obstructions in ductwork. Clean dirty filters. Check for adequate 

supply air for exhaust fans or exhaust air for supply fans. 

Reduced Airflow 
Fan too close to damper Increase distance between fan and damper. 

Fan speed too low Increase fan speed. 

Excessive dirt buildup on 
Clean propeller. 

propeller 

Bearings Tighten collars and fasteners. Lubricate bearings. Replace 
defective bearings. 

V-Belt drive Tighten pulleys on motor and fan shaft. Adjust belt tension. Align 
pulleys properly. Replace worn belts or pulleys. See Maintenance. 

Clean dirt buildup from propeller. Check all setscrews and 
Excessive vibration fasteners for tightness. Check for worn bearing. Correct propeller 

Excessive Noise imbalance. Check for loose dampers, ouards or ductwork. 

Defective motor Replace motor. 

Check VFD for drive setting, some controllers are able to be adjust 
Variable Frequency Drive (VFD) to lower the harmonic noises sometimes heard during operation by 

adiustino a simple settino on the controller. 

Debris Remove all debris from the fan. 

Electrical Supply 
Check fuses/circuit breakers. Check for switches turned off or 
disconnected. Check for correct supply voltage. 

Fan Does Not 
Drive Check for broken or worn belts. Tighten loose pulleys. 

Operate 

Motor 
Assure motor is correct horsepower and not tripping overload 
protector. 

Maintenance Documentation 

Job Information 
Job Name: ______________ _ Service Organization: ______________ _ 

Address: _______________ _ Address: ___________________ _ 

City: _________________ _ City: ____ ________________ _ 

State: _____ _ Zip: _______ _ State: _____ _ Zip: _________ _ 

Phone: _______________ _ Phone: _____ _____________ _ 

Contact Person: ____________ _ Work Done By: ________________ _ 

Nameplate Information Field Start-Up Documentation 
Model: ___________ ____ _ 

Volts: ___ _ Hertz: ___ _ Phase: Actual Voltage: ___ Hertz: Phase: ___ _ 

Amps: ______ _ Mark: _ _ ____ _ Actual Amperage: _______________ _ 

Supply hp: ___ _ Exhaust hp: ___ _ Blower Rotation: _______________ _ 

Serial Number: ____________ _ Air Volume: Design cfm: ______ ______ _ 

Model Voltage: ____________ _ Actual cfm: ____________ _ 

Motor Amperage: ___________ _ Level of fan (Lor H): ____________ _ 

Fan RPM: _____________ _ Fan RPM Range (min.) ___ _ (max.) _ ___ _ 

Ill Sidewall ProP.eller Fans • Exhaust, Supply and Filtered Supply {lJ_ 
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HNF-52451 
Rev 5 

Each fan bears a manufacturer's nameplate with model number and serial number embossed. This information will 
assist the local Greenheck representative and the factory in providing service and replacement parts. Before taking any 
corrective action, make certain unit is not capable of operation during repairs. 

CAUTION 

A fan manufactured with an explosion resistant motor does not certify the entire unit to be explosion proof. 

Parts List - Belt Drive 
SBE-1, SBS-1, SBE-2 and SBS-2 (Land H propellers) 

SBE-3, SBS-3, SBCE, SBCS, and SBCR (L and H propellers) 

[jJ_ 
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Supply 
Airflow 

1. Fan Panel 
2. Propeller 
3. Drive Frame Channel (2) 
4. Motor /Bearing Plate 
5. Motor 
6. Motor Pulley 
7. Shaft Pulley 
8. Fan Shaft 
9. Bearings (2) 

10. Belt 

1. Fan Panel 
2. Propeller 
3. Drive Frame Channel (2) 
4. Motor Plate 
5. Motor 
6. Motor Pulley 
7. Shaft Pulley 
8. Fan Shaft 
9. Bearings (2) 

10. Belt 
11 . Bearing Plate 
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Parts List - Direct Drive 
SE1 and SS1 (Sizes 8 thru 12 - D, G and E motor speeds) 

1. Fan Panel 
2. Propeller 
3. Drive Frame/Motor Support 
4. Motor 
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5. Riser Blocks (4) - supply fan only 

SE1 and SS1 (Sizes 12 thru 24 - A, B and C motor speeds) 

SE2 and SS2 

SCE3, SCS3 and SCR3 

Supply 
Airflow 

6. Shaft Extension- supply fan only 

1. Fan Panel 
2. Propeller 
3. Drive Frame Channels (2) 
4. Motor Plate 
5. Motor 

Exhaust 
Airflow --• -----

Warranty 

Greenheck warrants this equipment to be free from defects in material and workmanship for a period of one year 
from the purchase date. Any units or parts which prove defective during the warranty period will be replaced at 
our option when returned to our factory, transportation prepaid. Motors are warranted by the motor manufacturer 
for a period of one year. Should motors furnished by Greenheck prove defective during this period, they should 
be returned to the nearest authorized motor service station. Greenheck will not be responsible for any removal or 
installation costs. 

As a result of our commitment to continuous improvement, Greenheck reserves the right to change specifications 
without notice. 

Greenheck Catalog Sidewall Propeller Fans provides additional 
information describing the equipment, fan performance, 
available accessories, and specification data. 

{B.GREENHECK 
"" Building Value in Air. 

AMCA Publication 410-96, Safety Practices for 
Users and Installers of Industrial and Commercial 
Fans, provides additional safety information. This 
publication can be obtained from AMCA International, 
Inc. at: www.amca.org. 

Phone: (715) 359-6171 • Fax: (715) 355-2399 • E-mail: gfcinfo@greenheck.com • Website: www.greenheck.com 

471755 • Sidewall Propeller Fans IOM • Rev. 2, October 2008 Copyright 2008 © Greenheck Fan Corp 
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LIHIR Series 
Horizontal or Vertical Mounting 

Industrial / Commercial Electric Unit Heater 

Owner's Manual 

c@us 
File E97759 
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This manual covers installation, maintenance and repair parts. Read carefully before attempting to 
install, operate or service the UHIR Series Unit Heater. 

IMPORTANT: RETAIN THESE INSTRUCTIONS FOR FUTURE REFERENCE. 

INDUSTRIAL ENGINEERING & EQUIPMENT COMPANY 
425 HANLEY INDUSTRIAL COURT • ST. LOUIS, MO 63144 

314-644-4300 • 800-243-8162 • FAX: 314-644-5332 
www.indeeco.com 
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Installation and maintenance personnel should familiarize themselves with this manual and all the WARNINGS before installing or working on this 
heater to avoid potential unsafe conditions, severe property damage, personal injury or death. 

1. Read all instructions before using this heater. 11. To prevent a possible fire , do not block or allow foreign objects 
2. Verify that the supply voltage and phase to the heater matches to enter air intakes or exhaust in any manner. 

the nameplate rating before energizing. 12. High Temperature, risk of fire, keep electrical cords, drapery, 
3. Potentially lethal voltages are present. Be sure to lock the furnishings, insulation and other combustibles at least 3 feet 

branch circuit disconnect switch in the OFF position and tag the (0.9m) from the front of the heater and away from the sides, rear 
circuit "Out for Maintenance" before working on this equipment. and top. 

4. Keep electrical enclosure cover tightly closed while in operation . 13. Installation minimum mounting clearances specified both on 
5. Hazard of Electric Shock. Heater must be grounded in heater nameplate and in this owner's manual must be 

accordance with the NE.C. and/or C.E.C. maintained. 
6. This heater should be installed by qualified personnel familiar 14. Use copper wire rated 75°C min. for supply connections 

with the National Electric Code and/or the Canadian Electrical according to size specified on heater nameplate. 
Code. II is the responsibility of the installer to verify the safety 15. Do not attempt to override louver stops. Do not operate unit with 
and suitability of the installation. louvers turned above level of unit. 

7. Disassembly of the unit for installation is not required or 16. This heater should not be used in potentially explosive 
authorized. atmospheres. Do not use in areas where gasoline, paint, or 

8. Replacement electrical components must be obtained from the flammable liquids are used or stored. 
factory in order to maintain the Agency Listing . 17. This heater should not be used in outdoor, wet and/or corrosive 

9. Use this heater only as described in this manual. Any other use locations. 
is not recommended by the manufacturer and may result in fire, 18. Risk of fire. Do not use as a residential or household heater. 
electric shock or personal injury. 19. SAVE THESE INSTRUCTIONS. 

10. The heater and discharge air are hot when in use. To avoid 
burns, do not let bare skin touch hot surfaces. 

WARRANTY WILL BE VOID IF INSTRUCTIONS ARE NOT FOLLOWED. 
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GENERAL 

The air heaters are designed for comfort heating and should not be 
used in ambient temperatures exceeding 104°F (40°C). They are to 
be permanently mounted to the wall or ceiling for either horizontal or 
vertical discharge. The unit is designed to give years of safe, trouble
free operation when properly installed and maintained. 

INSTALLATION 

A. Site Selection: 
The Heaters should not be mounted close to insulation, drapery or 
similar materials which could come in contact with the cabinet, or 
block the inlet or outlet of the heater. The heaters are intended for 
elevated mounting locations so that they blow warm air down to the 
fioor area. A mounting height should be selected so that the heater 
is out of the way of possible moving equipment or personnel , yet low 
enough to deliver warm air to the selected area. See the mechanical 
installation section for recommended installation heights. 
Heater airfiow should be directed to areas of greatest heat loss. In 
general, greater numbers of small heaters will provide more uniform 
and even heat distributions than a few large ones. In order to help 
move heated air around the room, multiple heaters should be spaced 
out and direct air in a circular pattern around the room perimeter 
such that each heater supports the next heater's airstreams. 
Additional vertical discharge heaters with appropriate diffusers can 
be located to direct heated air to the room center and offset any 
ceiling heat losses. See the figures below for some typical airfiow 
pattern arrangements: 

a. Large room with exposed walls and roof - both horizontal 

b. 

and vertical discharge heaters: 
FIGURE I 

~ 
11111:1111111111rn1 

1-• 1 • 

Large room with exposed walls and roof - only horizontal 
discharge heaters: 

FIGURE 2 

•-ti • 1 I HORJZOl<TAl 

11m111111H 

' l 

1 :irn~rnm~ ~ 
' 

liJ • 

l 1 • [ffitiJU % 

HNF-52451 
Rev 5 

c. Small room with one exposed wall - horizontal discharge 
heater: 
FIGURE 3 FXPOSH) WALL 

B. Mechanical Installation: 

• 
• 

These heaters may be mounted for either horizontal or vertical 
discharge by means of threaded rods (supplied by others). The 
heaters may also be mounted by means of an optional mounting kit 
which includes a bracket and cantilever arm which allows horizontal 
pivoting of the heater. Lock washers should be used on all mounting 
nuts and bolts to ensure they don't vibrate or work loose due to fan 
vibration or other vibration transmitted to the heater. 

The supporting structure that the heater is attached to must have 
adequate strength to safely support the heater. The heater 
dimensions and maximum unit weights are: 

TABLE 1· 
Cabinet 

KW Size w H Deoth Weiqht 
12.875" 17.750" 7.625" 25Ibs <=5 1 (327mm) (450mm) (194mm) (11.3 kg) 

5.1 to 16.875" 24 .250" 7.625" 40Ibs 
10 

2 
{429mm) (616mm) (194mm) (182 kq) 

10.1 to 16.875" 24.250" 11 .375" 55Ibs 
20 3 {429mm) {616mm) {289mm) (25.0 kq) 

20.1 to 26.937" 35.500" 15.625" 155Ibs 
50 

4 
{684mm) (902mm) {397mm) (70.3 kal 

These heaters are provided with either directional louvers, a radial 
diffuser or an anemostat diffuser. Select an installation location such 
that the outlet air is not directed at an adjacent wall. 

Once an acceptable location has been determined, see the following 
instructions to complete the mechanical installation: 
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Horizontal Discharge: 
1. To ensure proper heating of floor surfaces, observe the 

following recommended mounting height limitations (to bottom 
of heater): 
TABLE 2: 

Maximum Mountin Hei ht from Floor, feet m 

<= 5 KW 
5.1 to 10 10.1 to 20 20.1 to 50 

KW KW KW 
10' 3m 15' 4.6m 20' 6.1m 25' 7.6m 

The minimum mounting distance from the floor to the bottom of 
the heater is 8 feet (2.4m). 

2. Remove the four bolts located in the top of the heater and install 
four threaded rods (not supplied by INDEECO) using locknuts to 
secure. Do not remove the four bolts from the back of the heater 
case. 

3. Secure the four threaded rods to the ceiling using locknuts to 
complete the installation. 

4. Refer to table 3 and figure 4 below for minimum mounting 
clearances to the walls and ceiling: ~'"'J"''T'"'"" \\\\\\1\\\\\\\\\1>,\\\\\\\\\\\\\\W 

-
~ 
~ 
~ 
E3 

- X ; z 

FIGURE 4 
TABLE 3· 

Minimum Clearances - Horizontal Discharae, inches (mm) 
KW X y z 
<= 5 6 (152) 10 (254) 6 (152) 

5.1 to 10 6 (152) 10 (254) 6 (152) 
10.1 to 20 6 (152) 12 (305) 6 (152) 
20.1 to 50 6 (152) 12 (305) 6 (152) 

5. Refer to the table and figure below for mounting point size and 
locations: 

FIGURE 5 

- A -

B 

' TABLE 4 
KW Thread Size A, in(mm) B, in (mm) 
<= 5 3/8 - 16 5 (127) 6.44 (164) 

5.1 to 10 3/8- 16 5 (127) 6.44 (164) 
10.1 to 20 3/8 - 16 5 (127) 10.13 (257) 
20.1 to 50 3/8 - 16 7 (178) 12.92 (328) 

6. Adjustable louvers should be set to achieve the desired airflow 
direction . 
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Vertical Discharge: 
1. When mounting for vertical discharge, ensure there is enough 

clearance to the wall to fu lly open the access cover to the wiring 
compartment. 

2. To ensure proper heating of floor surfaces, observe the 
following recommended mounting height limitations (to bottom 
of heater): 

TABLE 5: 
Maximum Mountin Hei ht from Floor, feet m 

No Standard Anemostat Radial 
KW Louvers Louvers Diffuser Diffuser 
<= 5 10' 3.0m 10' 3.0m 9' 2.7m 10' 3.0m 

5.1 to 10 15' 4.6m 15' 4.6m 13' 4.0m 15' 4.6m 
10.1 to 20 20' 6.1m 20' 6.1m 17' 5.2m 20' 6.1m 
20.1 to 50 25' 7.6m 25' 7.6m 21 ' 6.4m 25' 7.6m 

The minimum mounting distance from the floor to the bottom of 
the heater is 8 feet (2.4m). 

3. Remove the four bolts from back of heater cabinet and install 
four threaded rods (not supplied by INDEECO) using locknuts to 
secure. Do not remove the four bolts from the top of the heater 
cabinet. 

4. 

5. 

Secure the four threaded rods to the ceiling using locknuts to 
complete the installation. 
Refer to the table and figures below for minimum mounting 

clearances to the walls and ceiling : 

y 

X -

ACCESS DOOR 
CLEA RANCE 

SIDE CLEARANCE 
TO ANY WALL 

FIGURE 6 

TABLE 6' 
Minimum Clearances - Vertical Discharqe, inches (mm) 

KW X y z 
<= 5 8 (203) 6 (152) 16 (406) 

5.1 to 10 8 (203) 6 (152) 16 (406) 
10.1 to 20 12 (305) 6 (152) 32 (813) 

20.1 to 50 16 (406) 6 (152) 32 (813) 
6. Refer to the table and figure below for threaded mounting point 

size and locations: 

TABLE 7' 
KW Thread Size A,in(mm) B, in (mml 
<= 5 3/8 - 16 5 (127) 6.44 (164) 

5.1 to 10 3/8-16 5 (127) 6.44 (164) 
10.1 to 20 3/8-16 10.13 (257) 5 (127) 
20.1 to 50 3/8-16 12.92 (328) 7 (178) 
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C. Electrical Installation: 
Follow these instructions to complete the electrical installation: 

1. External branch circuit protection is required . See nameplate 
ratings and follow Code recommendations. 

2. Follow the NEC and/or CEC and any local electrical and building 
codes related to the installation and intended use of the heater. 

3. When doing any work on a heater, including the initial electrical 
connection, disconnect the electrical supply at the main branch 
circuit switch, and lock the switch in the off (open) position. Tag 
the circuit "Out for Maintenance" to prevent potential lethal 
shock hazards. 

4. Confirm that the electrical power supply matches the nameplate 
voltage, phase, amperage and frequency rating of the heater to 
be connected. 

5. Ensure conductors are of appropriate gauge size as specified 
on the heater nameplate. Use copper conductors rated 75°C 
minimum. 

6. Proper installation of the heater requires that an adequate 
grounding conductor be connected to the ground terminal. This 
terminal marked with the letter "G" and is located on the inside 
of the control enclosure. 

7. A wiring diagram is suppl ied with each heater. Optional 
electrical controls, either kits or factory installed, are connected 
to the control wiring board and are shown as dashed lines. The 
figure below shows control wiring board connections for field 
wired options: 

Tl<EAWO!'TAT FIGURE 8 Bl!ATD<t< 
r~~~•-----------, "1.0ll.XiK'r 

• ------------, I r*, r IT-1 ' • • I~==:: : It J 
L--------;::: ,© I : : :'.$) --7 
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"~\!:~r : G) : ~-@ : 
11Wra711,0tlS\,llJCfr'J I I I 

r .\)rr.V0t,T$>171 I I I 

, ~----; I : 

------------- -<r · ---€) : 
I r-- _J I 

: ~~~ : 
: / t I ", l 
: ( :_~~J : : 
: 14.:!.~:: : : 
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8. Install any electrical option kits according to the instructions 
provided. 

9. Use min. 600 volts, NEC Class 1 insulated wire for al l control 
ci rcuit wiring . 

10. Check and confirm all connections are securely tightened . 
Remove any foreign objects from the control box and close 
access door. 

11 . On single phase heaters rated less than 5 KW that do not 
contain a contactor and transformer, any remote thermostat 
used must be rated for the full load of the heater as shown on 
the heater nameplate. 

12. See section titled "operation" before energizing the heater. 

II OPERATION 
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The unit heater may be operated normally at ambient temperatures 
of 104°F (40°C) or less. Each heater contains a normally open 
bimetal cutout which delays the fan motor until the heating elements 
have warmed up and also keeps the fan running after shutdown until 
the heating elements have cooled down. 
A. Initial Operation: 
Check to make sure the mechanical and electrical installation is 
complete and that it is safe to operate the heater. 

1.) Heaters without built on or remotely mounted fan switch: 
a.) Set the temperature control thermostat to a setting 

above the current room temperature. 
b.) Energize the heater electrical supply circuit. 
c.) The heater should come on and the fan should start 

within approximately 1 to 2 minutes. If the room 
ambient temperature is high or the heater is mounted 
too close to the ceiling or walls, the unit may cycle on 
the thermal high limits of the motor and/or the heater. 

d.) Check out and report any unusual or questionable 
operating characteristics, such as noise, vibration, etc. 

e.) Set the temperature control thermostat to the desired 
room temperature setting. 

f.) De-energize the heater electrical supply circuit until 
heater operation is required. 

2.) Heater with fan switch: 
a.) Place the fan switch in the "ON" position . 
b.) Set the temperature control thermostat to a setting 

below the current room temperature. 
c.) Energize the heater electrical supply circuit. 
d.) The heater fan should come on but the heater should 

remain off. 
e.) Place the fan switch in the "OFF" position. 
f.) The fan should go off. 
g.) Set the temperature control thermostat to a setting 

above the current room temperature. 
h.) The heater should come on and the fan should 

energize in approximately 1 to 2 minutes. If the room 
ambient temperature is high or the heater is mounted 
too close to the ceiling or walls, the unit may cycle on 
the thermal high limits of the motor and/or the heater. 

i.) Check out and report any unusual or questionable 
operating characteristics, such as noise, vibration, etc. 

j.) Set the fan switch and temperature control thermostat 
to the desired operating positions. 

B. Normal Operation: 
Prior to the start of the heating season, perform the electrical and 
mechanical steps outlined in the section titled "maintenance". 

a.) Perform the operation steps for the applicable temperature 
control option . 

b.) Place all switches in their normal operating position and 
place the unit heater in service. 
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MAINTENANCE 
Maintenance and repa ir must be performed by qualified personnel 

only. 

A. Electrical: 
1. Inspect all terminal connections, contactor and conductor 

insulation for damage, looseness, fraying, etc., as applicable. 
Tighten any loose terminals and replace or repair wire with 
damaged or deteriorated insulation . If contactor contacts are 
badly pitted , welded together, or burned, replace the 
contactor. 

2. If reduced heat output is suspected, perform the mechanical 
checks. If low heat output is still suspected after completing 
the mechanical checks, verify the condition of the heating 
elements by visual inspection and by using an amperage 
meter to check the current draw of each input line. Adjust the 
room thermostat to its highest temperature to ensure all 
stages of heat are energized. All input lines should draw 
approximately equal current which should agree with the 
nameplate rating. If they do not, one or more of the heating 
elements could be burned out and should be replaced . 

B. Mechanical: 
1. Annually check the tightness of all visible bolts and nuts, in 

particular the support structure bolts and nuts. Similarly 
check the motor mounting bolts located in the top and back of 
the heater case. 

2. Periodically, check the motor, fan, discharge openings, intake 
openings, heating elements and control compartment for 
cleanliness. If necessary, clean by using a vacuum or 
compressed air. Be careful not to bend the fan blade 
propeller. 

3. Check motor and fan for smooth running operation. Any 
unusual noise or vibration must be investigated and rectified. 

4. The electric motors are permanently lubricated and thermally 
protected. Check for smooth and quiet running at al l 
inspections. Replace motor if excessive bearing play is 
detected. 

REPAIR AND REPLACEMENT 
Maintenance and repa ir must be performed by qualified personnel 

only. 

A. Replacing the High-Limit or Fan Delay Cutouts: 
1. Disconnect the heater electrical power supply. 
2. For horizontal discharge heaters, the heater will need to be 

disconnected and lowered. 
3. For heaters with an optional "Heater On" pilot light, built on 

fan switch or built on room thermostat, mark wiring at 
control board and disconnect. 

4. Remove any adjustable louvers and the front cabinet 
section to expose the fan motor and heating elements. 

5. Remove the fan blade, careful not to bend. 
6. The temperature high limit and fan delay are located on a 

stepped sheet metal bracket directly below the back 
heating element. The fan delay is the cutout directly 
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against the heating element fin; the temperature high limit 
is approximately 5/8" below. 

7. Mark and disconnect the appropriate wires. 
8. Lower the cutout bracket by removing the side sheet metal 

screws. 
9. Replace the appropriate cutout. 
10. Reattach the sheet metal bracket and wiring . 
11 . Reinstall the fan blade and verify that it rotates freely. 
12. Reassemble the cabinet, remount and connect heater. 
13. Reconnect any wires disconnected in step 3. 
14. Perform steps in section titled "OPERATION" to verify 

heater performance. 

B. Resetting the Optional Manual Cutout: 
1. Disconnect the heater electrical power supply. 
2. Determine the reason for the manual reset thermal cutout 

actuating and rectify the situation . See section titled 
"maintenance". 

3. Reset the manual reset thermal cutout by pressing on the 
red button located in the back of the heater marked 
"RESET". It may be necessary to wait for the cutout to cool. 

4. Energize the heater electrical supply circu it. 
5. Perform the steps outlined in the section "OPERATION" to 

verify heater performance. 
6. Check out and report any unusual or questionable 

operating characteristics, such as noise, vibration, etc. 
7. If heater operation appears normal, place the unit into 

normal operation. 

C. Replacing the Fan Motor and Blade: 
The fan motor is permanently lubricated and does not requ ire 
any maintenance. If the fan motor is defective, a replacement 
must be obtained from the factory. 
I. Disconnect the electrical power supply. 
2. For horizontal discharge heaters, the heater will need to be 

disconnected and lowered. 
3. For heaters with an optional "Heater On" pilot light, built on 

fan switch or built on room thermostat, mark wiring at 
control board and disconnect. 

4. Remove any louvers and the front cabinet section to 
expose the motor and blade. 

5. Remove the fan blade, careful not to bend. If motor is not 
being replaced, skip to step 11 . 

6. Disconnect the motor supply wires, noting their location . 
7. Remove motor mounting screws and lift motor out of heater 

assembly. 
8. Install new motor to heater using existing motor mounting 

hardware. 
9. Feed motor wires through snap bushing and into wiring 

compartment. 
I 0. Reconnect motor wires. 
11 . Reinstall fan blade and ensure that it rotates freely. 
12. Reassemble the cabinet, remount and connect heater. 
13. Reconnect any wires disconnected in step 3. 
14. Perform steps in section titled OPERATION to verify heater 

performance. 
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REPLACEMENT PARTS 

1. All replacements must be factory supplied to ensure safe heater operation. 
2. Mark wires and refer to wiring diagram to ensure proper electrical connections. 

11 
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Reference heater model number and the bubble number from the figures below when contacting factory for replacement parts. Contact factory 
for items not shown. 

FIGURE 9 - CABINET, MOTOR AND HEATING ELEMENTS: 

(4) PL 
.... -=--@© 

PL 

TABLE 8 
BUBBLE DESCRIPTION Qty BUBBLE DESCRIPTION Qty 

01 Cabinet Back 1 17 Wirinq Grommet 1 
02 Cabinet Front 1 18 Manual Cutout Barrier 1 
03 Louver NR 19 Manual Reset Cutout Bracket 1 
04 Terminal Box Cover 1 20 Bolt 8 
5A Element Support - Left 1 21 Split Lockwasher 8 
5B Element Support - Rioht 1 22 Neoprene Spacer NR 
06 Element Anchor 1 23 #10 Flat Washer NR 
07 Thermal Cutout Bracket 1 24 #8-36x1 /2 Bolt 4 
08 Component Bridoe 1 25 1/4-20 Keps Nut 1 
09 Motor 1 26 10-32 Nut 4 
10 Fan Blade 1 27 Manual Reset Cutout - Optional 1 
11 Fan Ring 1 28 Fan Switch - Optional 1 
12 Heatinq Element NR 29 Pilot Liqht - Optional 1 
13 Pluq 1 30 Built On Thermostat - Optional 1 
14 Automatic Reset Cutout 1 31 Thermostat Knob - Optional 1 
15 Fan Delav Cutout 1 32 Disconnect Handle - Optional 1 
16 Manual Reset Wire Grommet 1 
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FIGURE 10 · ELECTRICAL COMPONENTS: 
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The figure below shows a typical layout of the heater electrical components for reference only. Locations and quantity of parts will vary. 

49r-' -+-~ 

49-+---

44 45 

50 

49 

<9> I 

FIELD INSTALLABLE ACCESSORIES 

51 

52 

48 

The following items are available from the factory for field installation: 

TABLE 11 · Mechanical Accessories· 
Item Descriotion 

TABLE 9· 
BUBBLE 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

1024149 Universal wall & ceilinq mountinq bracket kit; <=10 KW 
1024150 Universal wall & ceiling mountina bracket kit; 10< KW <=20 
1024151 Universal wall & ceilinq mountinq bracket kit; > 20 KW 
1024155 Anemostat (Cone) Diffuser <=5 KW 
1024156 Anemostat (Cone) Diffuser 5< KW <=20 
1024157 Anemostat (Cone) Diffuser >20 KW 
1024152 Rad ial Diffuser <=5 KW 
1024153 Rad ial Diffuser 5< KW <=20 
1024154 Radial Diffuser >20 KW 
1023941 Horizontal Dust Shield <=10 KW 
1024059 Horizontal Dust Shield 1 0< KW <=20 
1024060 Horizontal Dust Shield >20 KW 

TABLE 12· Electrical Accessories· 
Item Description Ratinqs 

1024162 Disconnect Switch 40A 40 Amps, 600V, 3 Pole 
1024163 Disconnect Switch BOA 80 Amps, 600V, 3 Pole 
1024164 Disconnect Switch 1 DOA 100 Amps, 600V, 3 Pole 

DESCRIPTION 
Disconnect Switch (not shown) 
Power Terminal Block 
Control Transformer 
Secondary Transformer Fuse Block 
Secondary Transformer Fuse 
Power Fuse Block 
Power Fuse 
Control Contactor 
Ground Lua 
Fan Switch Relay 
Thermostat Capillary Clamp 
Motor Capacitor (not shown) 

1024166 Built On Room Thermostat - 1 Staae 25A@ 240V, 22A@ 277V ; 125VA Pilot Duty 
1024167 Built On Room Thermostat - 2 Staqe 25A (iil 240V, 22A (iil 277V ; 125VA Pilot Duty 
1024168 "Heater On" Pilot Liaht- 24V 24 Vac Control Voltaae 
1024169 "Heater On" Pilot Liq ht - 120V 120 Vac Control Voltaqe 
1024170 Summer Fan Switch - Built On Heater Voltage<= 277V 
1024171 Summer Fan Switch with 24V Relay - Built On 24Vac Control , Heater SuoolY Voltaae > 277V 
1024172 Summer Fan Switch with 24V Relay - Remote 24Vac Control 
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Serie UHIR 
Installation horizontale ou verticale 

Appareil de chauffage industriel/commercial localise 

Manuel de proprietaire 

c@us 
File E97759 

HNF-52451 
Rev 5 

Ce manuel traite de !'installation, de l'entretien et des elements de reparation. Lisez-le avec soin 
avant de tenter !'installation, !'operation ou l'entretien l'appareil de chauffage local serie UHIR. 

IMPORTANT: GARDEZ CES INSTRUCTIONS AFIN DE POUVOIR LES CONSULTER DANS UN 
TEMPS FUTUR. 

INDUSTRIAL ENGINEERING & EQUIPMENT COMPANY 
425 HANLEY INDUSTRIAL COURT • ST. LOUIS, MO 63144 

314-644-4300 • 800-243-8162 • FAX: 314-644-5332 
www.indeeco.com 
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AVERTISSEMENT 

Les personnes reponsables pour l'installation et l'entretien devaient etudier ce manuel et faire attention a tous les avertissements avant d'installer ou 
d'entretenir eel appareil de chauffage afin d'eviter des conditions possiblement dangereuses,ou des dommages serieux aux biens, des blessures 
personelles ou meme la mort. 

1. Lisez toutes les instructions avant d'utiliser cet appareil de 11 . Afin d'eviter des incendies potentielles ii ne taut pas bloquer 
chauffage. l'arrivee ou l'echappement ou laisser entrer des objets 

2. Verifiez que le voltage et la phase electrique sont en accord etrangers la dedans. 
avec les specificiations de la plaque avant alimenter. 12. Attention! Temperature haute! Danger d'incendie! Donnez au 

3. Le voltage actuel peut etre fatal. Faites certain que l'interrupteur moins 0.9 metres d'espace a des cordes electriques, des 
du circuit electrique soil bloque en position debranche. Marquez rideaux, des meubles , des materiaux d'isolation et d'autres 
le circuit " Debranche pour entretien" avant de travail lier sur cet inflammables du front et aussi des cotes de l'arriere et du 
apareillage electrique. surface de l'appareil de chauffage. 

4. Pendant !'operation de l'appareil de chauffage it est necessaire 13. II est essentiel de maintenir les degagements minimums pour 
que le le couvercle de l'enclos de l'appareil soil ferme l'installation comme specifie sur la plaque et dans le manuel 
soigneusement. d'installation de l'appareil de chauffage. 

5. Danger de choque electrique. L'appareil de chauffage doit etre 14. II taut utiliser du fil de cuivre nominal a 75 degres Celsius pour 
mis a la masse en accord avec les reglements N.E.C ou C.E.C la ligne d'alimentation de l'appareil comme specifie sur la 

6. Cet appareil de chauffage devait etre installe par du personnel plaque de l'appareil. 
qualifie qui connaisse bien Le Code Electrique National ou le 15. Ne pas chercher a annuler les controles des valets. Ne pas 
Code Electrique Canadien. C'est la responsabilite de l'installeur utiliser l'appareil avec les valets ouverts au dela de la position 
de verifier la securite de l'installation ainsi que de l'a-propos de l'appareil. 
la meme. 16. Cet appareil de chauffage ne devrait pas etre utilise dans une 

7. II n'est pas necessaire ni est-ii permis de demonter l'appareil atmosphere possiblement explosive. Ne pas utiliser dans un 
afin de !'installer. espace ou se trouvent de !'essence, des liquides inflammables 

8. Des elements de remplacement doivent etre obtenus de la ou des peintures. 
fabrique afin de preserver la registration de l'agence. 17. Cet appareil de chauffage ne devrait pas etre utilise dans des 

9. II ne taut pas utiliser cet appareil de chauffage que pour l'usage endroits exterieurs humides ou corrosifs. 
indique dans ce manuel. Tout autre usage n'est pas 18. Danger d'incendie! Ne pas utiliser comme appareil de chauffage 
recommande par la manufacture et pourrait resulter dans une residentiel ou de menage. 
incendie ou un choque electrique ou des blessures. 19. SAUVER CES INSTRUCTIONS. 

10. L'appareil de chauffage meme comme l'air diverse son! chaud 
pendant l'usage. Afin d'eviter des brOlures ii ne taut pas laisser 
toucher aux surfaces chaudes la peau sans protection. 

La garantie sera annulee si les instructions ne seront pas suivies. 
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II Description generale 
Les appareils de chauffage a l'air sent intentionnes a un usage de 
contort et ne devraient pas etre engages dans des temperatures 
ambiantes en exces de 104 degres Fahrenheit (40 degres C). II faut 
les installer en permanence au mur ou au plafond avec un 
echappement horizontal ou vertical. L'appareil est manufacture afin 
de donner des annees de service sans danger et sans difficulte 
donnes une installation et un entretien correctes. 

INSTALLATION 
A. Chaix d'endroit: 
Les appareils de chauffage ne doivent pas etre installes en proximite 
des materiaux d'isolation, des rideaux ou des materiaux pareils qui 
pourraient faire contact avec l'appareil ou en bloquer les ouvertures 
d'admisssion ou d'echappement . Les appareils de chauffage sent 
dessines pour etre installes dans des endroits eleves afin qu'ils 
soufflent de l'air en bas sur le sol. II est necessaire de choisir une 
hauteur d'installation afin que l'appareil de chauffage soil ecarte du 
equipement quelconque mouvant aussi que du personnel sans etre 
trop eleve pour delivrer de l'air chaud a l'espace designe. Voire la 
partie d'installation mecanique du manuel pour des hauteurs 
recommandees. Le courant d'air venant de l'appareil de chauffage 
devrait etre dirige aux espaces avec la plus grande perte de chaleur. 
En general un plus grand nombre de petits appareils de chauffage va 
delivrer une plus uniforme distribution de chaleur qu'un petit nombre 
de grands appareils de chauffage. Afin que l'air circule bien dans 
l'espace un nombre d'appareils de chauffage doit etre distribue dans 
un arrangement circulaire au perimetre de l'espace afin que chaque 
appareil aide le courant d'air de l'appareil prochain. En plus, on peut 
installer des appareils de chauffage avec un echappement vertical au 
centre de l'espace afin de reduire la perte de chaleur par le plafond. 
Regarder les illustrations ci-dessous pour des arrangements de 
circulation d'air typiques. 

a. Une grande salle avec des murs exposes et un toil et des 
appareils de chauffage a echappement horizontal et 
vertical. 

FIGURE I 

• [I 

' • 

b. Une grande salle avec des murs exposes et un toil et des 
appareils de chauffage a echappement horizontal: 

11 

FIGURE2 

1 • 

HNF-52451 
Rev 5 

c. Petite salle avec un mur expose -appareil de chauffage 
avec echappement horizontal. : 
FIGURE 3 r:xrosrn WALL 

B. Installation Mecanigue: 

• 
• 

• 

Ces appareils de chauffage peuvent etre installes avec un 
echappement horizontal ou vertical en utilisant une tige filetee ( non 
fourn issee par nous). Ces appareils peuvent etre installes aussi en 
util isant un kit d'installation qui contient un corbeau et un cantilever 
qui permettent le pivotement horizontal de l'appareil. II est 
necessaire d'utiliser des rondelles frein pour taus les ecrous et 
boulons afin d'aasurer qu'ils ne vibrent ni se deserrent par la 
vibration du ventilateur ou d'autre vibration transmis a l'appareil de 
chauffage. 

La construction supportante a laquelle l'appareil de chauffage est 
attache doit avoir une solidite suffisante pour supporterl'appareil de 
chauffage en securite. Voici les dimensions et les poids maximums 
des unites individuelles: 
TABLE 1· 

Taille 
KW du largeur hauteur profondeur poids 

meuble 

<=5 1 
12.875' 17.750' 7.625" 25Ibs 

(327mm) (450mm) (194mm) (11 .3 kg) 
5.1 to 

2 
16.875' 24.250' 7.625" 40 lbs 

10 1429mm) (616mm) (194mm) (18.2 kq) 
10.1 to 

3 
16.875" 24.250' 11.375' 55Ibs 

20 1429mm) (616mm) (289mm) (25.0 kq) 
20.1 to 

4 
26.937' 35.500" 15.625' 155Ibs 

50 (684mm) (902mm) (397mm) (70.3 kq) 

Ces appareils de chaufffage son! provisionnes ou avec des louvres 
directifs ou un diffuseur de ventilation radiale ou un diffuseur 
anemostat. Choississez un endroit ainsi que l'air d'echappement ne 
soil dirige vers un mur voisin . 

Apres avoir choisi un placement acceptable suivre les instructions ci
dessous afin de completer l'installation mecanique. 
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Echappement Horizontal: 
1. Afin d'assurer le chauffage correcte des surfaces du sol 

observer les limites d'hauteur de !'installation de l'appareil de 
chauffage (mesure jusqu'au bas de l'appareil): 
TABLE 2: 

Hauteur maximum mesuree du sol, feet (ml 

<= 5 KW 5.1 a 10 10.1a 20 KW 20.1a5o 
KW KW 

10' (3m) 15' (4.6m) 20' (6.1ml 25' (7.6m) 
La distance minimum d'installation du sol au bas de l'appareil de 
chauffage est 8(huit) pieds (2.4 m). 

2. 6tez les quatre boulons au dessus de l'appareil et installez 
quatre tiges filetees ( ne pas fournies par INDEECO) en utilisant 
des ecrous frein afin de fixer les tiges.Ne pas 6ter les quatre 
boulons a l'arriere du cabinet de l'appareil. 

3. Fixez les quatre tiges filetees au plafond avec des ecrous frein 
afin de completer l'installation. 

4. Utilisez table 3 et il lustration 4 ci-dessous pour le degagement 

_;_ \\'& """'1t"'"'""r'"""'"' 

§ 

X ~ z 

FIGURE 4 
TABLE 3 

5. 

Es ace minimum - echa ement horizontal , inches mm 
KW X y z 
<= 5 6 152 10 254 6 152 

5.1 to 10 6 152 10 254 6 152 
10.1 to20 6 152 12 305 6 152 
20.1 to 50 6 152 12 305 6 152 

Utilisez la table et !'illustration ci-dessous pour les dimensions 
et placements du point filete d'installation : 

FIGU RE 5 

- A -

' TABLE 4: 
KW Dimension de A, in (mm) B, in (mm) 

fi le! 
<= 5 3/8-16 5 (127) 6.44 (164) 

5.1 to 10 3/8-16 5 (127) 6.44 (164) 
10.1 to 20 3/8-16 5 (127) 10.13 (257) 
20.1 to 50 3/8-16 7 (178) 12.92 (328) 

6. Les louvers reglables doivent etre mis dans un position qui 
donne la direction de l'ecoulement d'air desiree. 

Echappement Vertical: 
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1. Pendant l'installation de l'appareil de chauffage pour 
echappement vertical ii faut s'assurer d'avoir de l'espace 
suffisant pour ouvrir completement le couvercle d'acces au 
compartiment de cablage. 

2. Afin d'assurer le chauffage correcte des surfaces du sol 
observez les limites d'hauteur recommandees (mesure au bas 
de l'appareil): 

TABLE 5: 
Hauteur maximum mesuree du sol, feet m 

Pas de Valets Diffusuer Diffuseur 
KW volets normaux radial 

<= 5 10' 3.0m 10' 3.0m 10' 30m 
5.1 to 10 15' 4.6m 15' 4.6m 15' 4.6m 
10.1 to 20 20' 6.1m 20' 6.1m 20' 6.1m 
20.1 to 50 25' 7.6m 25' 7.6m 25' 7.6m 

La distance minimum d'installation du sol au bas de 
l'appareil de chauffage est 8(huit) pieds (2.4 m). 

3. 6tez les quatre boulons de l'arierre du cabinet de l'appareil de 
chauffage et installez quatre tiges filetees ( ne pas fournies par 
INDEECO) en util isant des ecrous frein afin de fixer les tiges. 
Ne pas 6ter les quatre boulons au dessus de l'appareil. 

4. Fixez les quatre tiges filetees au plafond en utilisant des ecrous 
frein pour final iser !'installation. 

5. Utilisez la table et !'illustration ci-dessous pour les dimensions 
et placements d'installation: 

y 

l 

'.(C I~,, l >I.J1 •R 
\ I I \II ,:,. ~·• 

FIGURE 6 

TABLE 6: 
Es ace minimum - echa ement vertical , inches mm 

KW X y z 
<= 5 8 203 6 152 16 406 

5.1to10 8 203 6 152 16 406 
6 152 32 813 

20.1 to 50 16 406 6 152 32 813 
6. Utilisez la table et !'illustration ci-dessous pour les dimensions 

et placements du point filete d'installation:: 

TABLE 7: 
KW 

<= 5 
5.1 to 10 
10.1 to 20 
20.1 to 50 

B 

1 

- A -

FIGURE 7 ~mj~ 

Dimension A, in (mm) B, in (mm) 
de file! 

3/8-16 5 (127) 6.44 (164) 
3/8-16 5 (127) 6.44 (164) 
3/8-16 10.13 (257) 5 (127) 
3/8-16 12.92 (328) 7 (178) 
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C. Installation Electrigue: 
Suivez Jes instructions ci-dessous afin de completer 
!'installation electrique. 
I. II est necessaire d'avoir de la protection pour le circuit de 

derivation.Vair les valeurs nominales sur la plaque et 
suivre Jes recommandations du code. 

2. Suivre le NEC ou le CEC et aussi quelconque code 
d'electricite ou de batiment local qui relatifa !' installation 
ou I 'usage intentionne de l 'appareil de chauffage. 

3. Debranchez l' alimenlation electrique pour de la 
modification quelconque de l' appareil de chauffage- y 
inclu le branchement intial a l ' interrupteur de la barre 
d'alimentation et serrez l' interrupteur dans la position 
"hors de tension". Affichez une fiche" Hors d'operation 
pour entretien" afin d'eviter le danger des choques 
electriques possiblement fatales . 

4. Faites certain que l'alimentation electrique soil adaptee a 
la tension , la phase,l ' intensite du courant de l'appareil de 
chauffage en question comme indique par la plaque. 

5. Faites certain que le cablage soit de calibre correcte 
comme specifie sur la plaque de l' appareil de chauffage. 
Utilisez de fil de cuivre nominal a un minimum de 75°. 

6. L'installation correcte de l'appareil de chauffage exige 
qu ' un fil a masse soil branche au borne de masse indique 
par un "G" a l' interieur du coffret de controle. 

7. Un schema de cablage est inclu avec chaque appareil de 
cauffage. Tout autre controle electrique soit necessaire 
accessoire soit apareillage original est indique par lignes 
de traits. L' illustration ci-dessous montre le cablage du 
tableau de controle pour les options de branchement en 
site. 

I 
,.-- _.J 

: ~=..ll(l.~-
: I I I '\ 
: / L-o--~J : 
: I '':.J:4 : 
: r.ui \lCLT'l -ffl : 

I L---- • *-----' 
l----------- - --

8. lnstallez tout necessaire accessoire electrique poursuivant 
les instructions inclues. 

9. Au minimum utilisez du fil nominal a 600V NEC classe l 
pour tout cablage du circuit de controle. 

10. Examinez tous connexions et faites certain qu'elles soient 
bien serrees. Enlevez tous objets etrangers du coffrel de 
controle et fermez la porte d'acce 

11. Les appareils de chauffage a une phase nominaux a mains 
de 5KW qui ne contiennent ni contacteur ni 
transformateur exigent que tout thermorelais a distance 
soit nominal a la charge maximum come indique sur la 
plaque de 1 ' appareil de chauffage. 

12. Consultez la section "operation" avant de brancher 
l'appereil de chauffage. 
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II OPERATION II 
L'appareil de chauffage peut etre utilise dans des temperatures 
ambiantes normales de l04°F (40°C) ou mains. L'apparei l de 
chauffage contient un interrupteur bimetallique qui retarde 
!'operation du moteur du ventilateur jusqu'a la temperature 
correcte des elements de chauffage et qui continue a operer le 
moteur du ventilateur apres l'arret de l'appareil jusqu'a les 
elements soieat refroidis. 
A. Operation initiale: 

Faites certain que les installations mecaniques et 
electriques soient completes et qu ' il n'y ait pas de risque 
d 'operer l' appareil de chauffage. 

I.) Des appareils de chauffage sans intem1pteur de 
ventilateur ou avec un interrupteur de ventilateur a 
distance: 
a.) Mettez le reglage du thermostat d'ambiance plus 

haut que la temperature ambiante actuelle. 
b.) Brancbez le circuit d' alimentation de l'appareil 

de chauffage. 
c.) L'appareil de chauffage devrait se mettre en 

marche pendant que le ventilateur devrait se 
mettre en marche apres une ou deux minutes a 
peu pres. Si la temperature ambiante est elevee 
ou si l' appareil est situe en trop de proximite du 
plafond ou des murs le cycle de l'appareil 
pourrait etre controle par !es limites de 
temperature du moteur ou de l'appareil. 

d.) Examinez et faites reportage de tout 
caracteristique d 'operation anormale comme du 
bruit ou des vibrations, etc. 

e.) Mettez le reglage du thermostat d 'ambiance a la 
temperature desiree. 

f.) Debrancbez le circuit d 'alimentation jusqu ' a 
!'operation de l' appareil de chauffage soil 
necessaire. 

2.) Interrupteur de ventilateur de l'appareil de chauffage: 
a.) Mettez l' interrupteur du ventilateur dans la 

position "Marche" . 
b.) Mettez le reglage du thermostat d 'ambiance plus 

bas que la temperature ambiante actuelle. 
c.) Branchez le circuit d 'alimentation de l'appareil 

de chauffage. 
d.) Le ventilateur devrait se mettre en marcbe mais 

l' appareil de chauffage devrait rester hors 
d'operation. 

e.) Mettez l'interrupteur du ventilateur dans la 
position" d' arret. 

f.) Le ventilateur devrait s' arreter. 
g.) Mettez le reglage du thermostat d ' ambiance plus 

haul que la temperature ambiante actuelle 
h.) L' appareil de chauffage devrait se mettre en 

marche et dans a peu pres une ou deux minutes 
le ventilateur aussi devrait commencer a 
marcher. Si la temperature ambiante est eleve ou 
si l' appareil est situe en trop de proximite du 
plafond ou des murs le cycle de l'appareil 
pourrait etre controle par les limites de 
temperature du moteur ou de l'appareil. 
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i.) Examinez et fai tes reportage de tout 
caracteri stique d'operation anormale comme du 
bruit ou des vibrations, etc. 

j.) Mettez le reglage du thermostat d 'ambiance et 
I ' interrupteur du ventilateur aux positions 
desirees 

B. Operation normale: 
Avant que la saison de chauffage commence, suivez les 
etapes mecaniques comme decrit dans la section 
"Entretien." 

a.) Suivez Jes etapes d 'operation pour !'option de 
controle de la temperature qui convient. 

b.) Mettez taus les interrupteurs en posi tion " en 
marche" et mettez le' appareil de chauffage en 
service. 

Entreti en 
Tout entretien et reparation ne doit etre effectue que par du 

personnel qualifie. 

A. Electrigue: 
I. Controlez toutes connex ions de borne, tout contacteur 

tout fi l electrique pour de deserrages , fautes d ' isolation 
etc. comme convient. Reserrez Jes bornes; remplacez ou 
reparez !es fils electriques qui ont d ' iso lation 
defectueuse ou defaillante. Si !es contacteurs sont tri:s 
piques, soudes, ou brfiles ii faut les remplacer. 

2. En cas de debit redu it de chaleur fa ites les contro les 
mecaniques. Si, apri:s la controle mecanique, ii ya 
encore un debit de chaleur verifiez la condition des 
elements de chauffage par inspection visuelle et aussi 
par !'util isation d' un ampi:remi:tre a fin de determiner 
!' usage de courant de chaque ligne electrique. Ajustez le 
thermostat dambiance au reglage le plus haut afin 
d 'assurer que toutes etapes de reglage soient acti ves. 
Chaque ligne d 'alimentation devrait avo ir it peu pres le 
meme usage de courant electrique comme indique par la 
plaque. S' il ya une difference signifiante l'un ou 
l'autre element de chauffage pourrai t etre bru le et do it 
etre remplace. 

B. Mecanigue: 
I. Fai tes une inspection annuelle de tous boulons et 

ecrous visibles qu 'ils soient bien serres 
particuli i:rement !es boulons et ecrous des 
supports.Controlez aussi que les boulons de montage 
du moteur qui se trouvent au dessus a I 'arri i:rre du 
cabinet de I 'appareil de chauffage. 

2. Controlez periodiquement les embrasures du moteur, 
du ventilateur les ouvertures d' amiss ion et 
d 'echappement, les elements de chauffage et la boite 
de controle qu ' il s soient propres. Si non nettoyer par 
aspirateur ou de !'a ir comprime. Prenez soin de ne pas 
courber les helices. 

3. Faites certain que !'operation du moteur et du 
ventilateur so it aise et silent. Tout bruit et vibration 
doit etre examine et corrige. 

4 . Les moteurs electriques sont lubrifies en permanence 
et sont proteges thermiquement. Les moteurs doivent 
operer aisement et silencieusement. II faut remplacer le 
moteur en cas de jeu excessif du roulement. 
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Remise en etat et remplacement 
Entretri en et reparation ne doit etre e ffectue que par du 

personnel qualifie . 

A. Remplacement des coupes circuit haute temperature 
ou de retard du ventilateur. 
I. Debranchez le circuit d 'a limentation de l' appareil de 

chauffage. 
2. En cas des apparei ls de chauffage avec echappement 

horizontal ii faut degager et descendre l' appareil de 
chauffage. 

3. En cas des appareils de chauffage avec une lampe 
temoin optionelle ' Appareil en marche", avec un 
interrupteur exterieur ou thermostat exterieur 
identi fi ez !es cables au tableau de controle et 
degagez-les. 

4. Enlevez les louvres reglables et aussi le front du 
cabinet a fin de donner acci:s aux elements de 
chauffage et au moteur du ventilateur. 

5. Enlevez l' helice prenant soin de ne pas la courber. 
6. Les coupes-circuit de haute temperature et du 

retardement du ventilateur se trouvent directemment 
sous I 'arri i:re element de chauffage sur un supprt de 
tole. Le coupe- circuit de retard du ventilateur se 
trouve immediatement a cote de l'ai lette de 
!' element de chauffage; celui de haute temperature se 
trouve 2 cm en bas. 

7. Marquez et degagez !es fil s electriques correctes. 
8. Descendez le coupe-circuit en enlevant les vis de 

to le. 
9. Remplacez le coupe-circuit correcte. 
I 0. Rattachez le support de tole et le cablage. 
11 . lnstallez l' helice prenant so in qu 'e lle tourne avec 

aise. 
12. Apres rassamblage du cabinet remontez et rattachez 

l' apareil de chauffage. 
13. Rattachez taus fil s electriques detaches en etape 3. 
14. Suivez les etapes detaillees dans la rubrique 

"Operation" afin de verifie r !'operation de l'appareil 
de chauffage. 

B. Remise en circuit du coupe circuit. 
I. Debranchez le circuit d 'a limentation de l'appareil de 

chauffage. 
2. Detenninez la cause de !'acti vation du coupe circuit 

manuel de temperature et corrigez la situation. Voire 
section "Entretien". 

3. Remettre en ci rcuit du coupe circuit de temperature 
en appuyant sur le bouton rouge qui se trouve it 
l'arri ere de l'appareil marquee " reset"II pourrai t etre 
necessaire d'attendre afi n que l' interrupteur se 
re froid isse. 

4 . Rebranchez le cuircui t d'alimentation de l' appareil 
de chauffage. 

5. Suivez !es etapes detaillees dans la rubrique 
"Operation" afin de verifier !'operation de l'appareil 
de chau ff age . 

6. Examinez tout caracteri stique etrange ou douteux 
comme du bruit,de la vibration etc.et en faites 
reportage 
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7. Si l'appareil foncti onne normalement mettez l'appareil 
en operation normale. 

C. Remplacement du moteur du ventiJateur et de l'helice. 
Le moteur du ventilateur est lubrifie en permanence et 

n'a pas besoin d 'entreti en. Si le moteur du ventilateur est 
en mauvais etat ii est necessaire d' en obtenir un 
remplacement de la fabrique. 

I. Debranchez le circuit d 'alimentation de l'appareil de 
chauffage 

2. En cas des appareils de chauffage avec echappement 
horizontal ii faut degager et descendre l'appareil de 
chauffage 

3. En cas des appareils de chauffage avec une lampe 
temoin optionelle ' Appareil en marche", avec un 
interrupteur exterieur ou thermostat exterieur 
identifiez les cables au tableau de controle et degagez 
!es. 

4. Enlevez les louvres reglables et auss i le front du 
cabinet afin de donner acces aux elements de 
chauffage et au moteur du ventilateur. 

5. Enlever l' helice prenant soin de ne pas la courber. Si 
le moteur ne doit pas etre remplace, continuez avec 
etape 11 . 
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6. Notez le placement des fil s electriques alimentaires 
du moteur et debranchez-les. 

7. Desem ez !es vis de montage du moteur et enlevez le 
moteur de !'assemblage de l'appareil de chauffage. 

8. Installez un nouveau moteur dans l'apareil de 
chauffage en utilisant la ca incallerie presente. 

9. Faites advancer les fil s electriques d 'alimentation du 
moteur par I' isolateur de traverse dans la boite de 
cablage. 

I 0. Rebranchez les fit s electriques du moteur. 
11 . lnstallez l' helice prenant soin qu 'elle tourne avec aise 

12. Apres rassamblage du cabinet remontez et rattachez 
l 'apareil de chauffage. 

13. Rattachez tous fil s electriques detaches en etape 3. 
14. Suivez les etapes detaillees dans la rubrique 

"Operation" afin de verifier !'operation de l'appareil 
de chauffage. 
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PIECES DE REMPLACEMENT 

I. Toutes pieces de remplacement doivent etre approvisionnees par la fab rique afin d 'assurer une operation de l'appareil de 
chauffage sans danger. 

2. Marquez les fils electriques et consultez le schema de cablage afin de garan tir les connexions electriques correctes. 

Faites reference au numero de modele de l'appareil de chauffage et le numero cercle de !' illustration ci-dessous quand vous contactez 
l' usine pour des pieces de remplacement.Contactez l' usine pour des pieces de remplacement pas montrees dans la table. 

Illustration 9- CABINET, MOTEUR ET ELEMENTS DE CHAUFFAGE: 

SE[ MOlOR 
IIOUNTINC oi;r.._ 

P(R SIZE 

~~-
(4) PL 

~ 
I I 

TABLE 8 
bulle DESCRIPTION 

01 Cabinet arriere 
02 Cabinet Front 
03 Louvre 
04 Couvercle de la boite de controle 
SA Element de support gauche 
SB Element de support droite 
06 Element d 'anachement 
07 Bras support du coupe ciruit de 

temperature 
08 Pont des elements 
09 moteur 
10 helice 
11 Rondelle du ven tilateur 
12 Element de chauffage 
13 bouchon 
14 Coupe circuit automatique 
IS Coupe circuit de retar du ventilateur 
16 Passe-ti! de remis en ci rcuit manuel 

ate bulle 

I 17 

I 18 

AIR 19 

I 20 

I 21 

I 22 

I 23 

I 24 
25 

I 26 

I 27 

I 28 

I 29 

N R 30 

I 3 1 

I 32 

I 
I 
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DESCRIPTION Otv 
Passe- fil I 
Barrier couoe circuit manuel I 
suooort remis en ci rcuit manuel I 
boulon 8 
Rondelle Frein fendue 8 
entretoise neoprene AIR 
# IO rondelle olate NR 
#8-36x 1/2 boulon 4 
¼-20 ecrou a rondelle dentee I 
I 0-32 ecrou 4 
Couoe circuit manuel- ootionel I 
lntem1oteur du ventilateur-optionel I 
Lamoe temoin - ootionelle I 
Thermostat exterieur -ootionel I 
Poignee de thermostat ootionelle I 
Poi1rnee de debranchement ootionelle I 
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Illustration 10 - Composantes electrigues: 
L'illustration ci-dessous montre une configuration typique des composantes electriques de l'apparei l de chauffage seulement pour 
reference. Le placement et la quantile des composantes va changer. 

51 

49 TABLE 9: 
bulle DESCRIPTION 

49 41 lnterrupteeur (ne pas indique) 
42 Bloc de jonction 

52 
43 

43 Transformateur de controle 
44 Bloc-fusibles de transformateur secondaire 

41 42 
45 Fusible de transformateur secondaire 
46 Bloc-fusible d'alimentation 

44 45 47 Fusible d 'alimentation 
48 Contacteur de controle 

50 49 Borne a masse 
50 Relais d ' interupteur du ventilateur 

49 
46 47 51 Collier pour le tube capillaire du thermostat 

52 Condensateur du moteur (ne pas indique 

48 

DES ACCESSOIRES OU! PEUVENT ETRE INST ALLES CHEZ LE CLIENT 
Les artic les nomrnes ci-dessous sont disponible ii la fabrique pour etre installe chez le client. 

TABLE 11: Mechanical Accessories: 
article description 

1024149 Necessaire de suooort de montage universe! mur ou plafond; <=I0KW 
1024150 Necessaire de suooort de montage universe! mur ou plafond;5< KW <=20 
1024151 Necessaire de support de montage universe! mur ou plafond; > 20 KW 
1024155 Anemostat (cone) diffuseur <=5 KW 
1024156 Anemostat (cone) diffuseur 5< KW <=20 
1024157 Anemostat (cone) diffuseur >20 KW 
1024152 Diffuseur ventilation radiate <=5 KW 
1024153 Diffuseur ventilation radiale 5< KW <=20 
1024154 Diffuseur ventilation radiate >20 KW 
1023941 Pare-poussiere horizontale <= LO KW 
1024059 Pare-poussii:re horizon tale I 0. 1 < KW <=20 
1024060 Pare-poussiere horizontale >20 KW 

TAB LE 12: Electrica l Accessories : 
article description Ratin2s 

1024162 Interrupteur sectionneur 40A 40 Amps, 600V, 3 poles 
1024163 Interrupteur sectionneur 80A 80 Amps, 600V, 3 poles 
1024164 Interrupteur sectionneur I 00A 100 Amps, 600V, 3 poles 
1024166 Thermostat d 'ambiance exterieur, une stage 25A (a) 240V, 22A (a) 277V ; 125V A service temoin 
1024167 Thermostat d 'ambiance exterieur, deux stages 25A (a) 240V, 22A (a) 277V; 125VA service temoin 

1024168 
" lampe temoin - 24V "Heater On" (appareil de 

24 Yac tension de controle 
chauffage en marche) 

1024169 
" lampe temoin - 120V "Heater On" (appareil de 

120 Yac tension de controle 
chauffage en marche) 

1024170 lnterrupteur de ventilateur d'ete exterieur Tension de l'appareil de chauffage<= 277V 

1024171 
Interrupteur de ventilateur d 'ete exterieur avec relais ii 24Vac controle, tension d'alimentation de l'appareil de 
24V chauffage > 277V 

1024172 
Interrupteur de venti lateur d'ete avec relais ii 24 V -

24Vac controle 
comrnande it distance 
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APPENDIXL 

Leak Detection and Influent Flow Meters 

Appendix 574 

HNF-52451 
Rev 5 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

Attachment L-1 

ISCO 4200 Series Flow Meter 
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Additional information vendor information can be found in Hanford Site 

Integrated Document Management System (IDMS) 
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Attachment L-2 

Seametrics FT 400-Series 
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FT400-Series 
RATE/TOTAL INDICATOR 
INSTRUCTIONS 

• FT415 
• FT420 
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GENERAL INFORMATION 

The FT400-Series flow computers are microcontroller-based 
indicator/ transmitters that display flow rate and total and 
provide output signals. The FT415 is battery-powered and 
provides a scalable pulse output. The FT420 is powered by 
external DC voltage and has both pulse and 4-20 mA analog 
outputs. When the FT 420 is being used in the 4-20 mA mode, 
it is a "two-wire" or "loop-powered" device, meaning that the 
4-20 mA output signal doubles as its power supply. 

The addition of a dual-relay output board (FT420 only) allows 
for certain applications requiring contact output isolation (e.g., 
certain metering pumps and water treatment controls). Dual 
solid state relays provide exactly the same pulse output as the 
standard unit, and each can signal one external device. A non
resettable total is also available. The FT420 can be ordered in 
a plastic enclosure with a 115 Vac power supply for use with 
mechanical meters, or with a bui lt-in 115 Vac/ 12-24 Vdc dual 
power supply for magmeters. 

FEATURES 

Electronics Module 
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Both the FT415 and the FT420 can be factory-mounted on 
the meter (-M) or remotely wall mounted with the brackets 
provided (-W). The FT420 is also available as a panel mount 
(-P) with an open back for easy installation in the user's own 
electrica l enclosure. Most FT400's can be converted from 
wall-to-meter or meter-to-wall mount configurations after 
installation if needed. 

Housings for the -Wand -M models are rugged cast aluminum, 
potted and gasketed for maximum environmental protection . 
A membrane keypad allows settings to be changed without 
removing the cover. (Password protection , a standard feature, 
can be used to prevent settings from being changed.) 

** Includes password protection for tamper prevention 
when needed 

Display -------------,,--....11111r:= 
Setup Keys** ----------11--•• 

Cover Screws 

Lower Housing 

Strain Relief 

Wall-Mount Brackets 

SPECIFICATIONS* FT415 

Power Lithium "C", 3.6 Vdc, replaceable. 3-5 year life 

Display Rate 6-digit autorange. 1/2" character height 

Total 8-digit, 5/16" character height 

FT420 

** Includes password protection for 
tamper prevention when needed 

12-30 Vdc, 4mA (4-20 mA when loop-powered) 

6-digit autorange, 1/2" character height 

8-digit, 5/16" cha racter height 

Outputs Current Sinking Pulse Scaled Pulse output (0.1 sec duration 6.1 Hz max) (or High Alarm output or Low Alarm output) 

Sensor pass-through Pulse output (unscaled) 

Analog None 4-20 mA loop; 24-30 Vdc 

Pulse Output Range 0.1 - 9999999.9 units/pulse 0.1- 9999999.9 units/pulse 

Input Micropower GMR Sensor (square wave) 5V pulse or contact closure 

Input Range 1.0 - 150 pulses/second 1.0 - 1,500 pulses/second 

K-factor Range .001 - 99999.999 .001 - 99999.999 

Flow Alarm Output Range .01 - 999999.99 .01 - 999999.99 

Operating Temperature .30 · to 55 · C(-22 · to 143· F) -3o · to 55 · C (-22 · to 143· F) 

Environmental NEMA 4X, IP66 NEMA 4X, IP66 

Regulatory None (E Mark 

*Specifications subject to change • Please consult our website for current data (www.seametrics.com). Page 1 
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INSTALLATION 

Wall Mount. To mount an FT400-Series indicator to the 

wall , hold the unit in the desired position , mark the holes 

in the mounting feet, drill and mount with screws. With the 

FT 420W-65 option , first remove the front cover to gain access 

to the mounting screw holes. 

A meter-mounted FT400-Series can be converted to a wall 

mount using an MK20 mounting kit. 

Meter Mount. If the FT400-Series indicator was ordered as 

an -M model, the housing is already directly mounted to the 

flow sensor and needs no further installation. 

An FT400-Series module can be converted from a wall-to a 

meter-mount using the MKl0 adapter kit that includes a lower 

housing and associated hardware as follows: 

1) Remove the strain relief through which the flow sensor 

cable runs. 

2) Cut the cable to about 6" in length. Carefully strip the 

cable jacket to expose the three colored wires (red , 

white, and black) inside. 

3) Route the wires through the threaded connector 

pre-installed in the bottom of the housing. 

4) Start the threaded connector into the female thread on 

the top of the flow sensor. Be sure to match the 

oblong shape on the bottom of the housing to the 

depression on the top of the flow sensor. 

5) Using an ordinary screwdriver inserted in one side of 

the slot (see drawing), tighten the screw as much as 

possible. 

6) Strip the wire ends, make the connections to the 

FT400-Series indicator as shown in Connections 

Diagrams, and then use the cover screws to attach the 

ind icator to the top of the housing. 

Panel Mount (FT42O Only). Using the "Panel Cutout" drawing 

as a guide, cut a square hole in the panel. Remove the clamps 

from the back of the FT420P and insert the indicator unit 

through the cutout, taking care that the panel sealing gasket 

is in place between the front of the panel and the flange of the 

indicator. Hold the indicator in place while starting the screw 

of one of the two clamps. Finger tighten the screw, then install 

the other clamp. When both are in place, firmly tighten the 

clamps with a small wrench or nut driver. 

Page2 

Meter Mount 

Sensor Wires 

Sensor Wires 

= 

Panel Mount 

R .38 Max, Typ. 

Panel Cutout 

n 
3.620 

+.03/-.00 
Typ 

.70 x .18 Clamp LJ 
Area, Typ 

~ 

3.85 typ. ---] 
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INSTALLATION 

Connections. To connect the FT400-Series flow computer 

to a flow sensor or an external device such as a chemical 

metering pump, follow the Standard Connections diagrams 

on pages 4-6. 

If the FT420's 4-20 mA current signal is not required , connect 

the power terminals to any 12-30 Vdc voltage source. 

Dual Relay Output (Option -98). If you purchase the FT420 

with option 98, the required component will come preinstalled, 

and no extra procedures are requi red. 

If you are retrofitting an existing installation of an FT420 with 

the dual relay board , please follow the instructions below: 

1) Peel the backing off of the double-stick tape and affix 

it to the bottom of the relay board (part #30221). 

2) Carefully attach the board to the FT420 as shown in 

the FT420-98 Connection diagram on page 5. Be sure 

that the red wire faces the "Sensor Input" side of the 

FT420, and that the white wire faces the "Pulse 

Output" side. 

3) Connect the white wire to the "Pulse Scaled" positive 

terminal, and the red wire to the "Power 4-20 mA" 

positive terminal. 

4) Connect devices to the relays as desired. 

-98 Relay Board Specifications 

Output Voltage I 0-130 VAC/ DC 

Output Current ( each output) 

Temperature j 50 " C 85 " C 

Current Limit 1100 mA 50 mA 

Max Pulses/ Second 5 

Contact Time Per Output 100 ms 

HNF-52451 
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& 
Caution : If output is being used to 
control an external device, such as a 
metering pump, do not connect the de
vice until programming is completed . 
If malfunction or incorrect program
ming of the output could cause per

sonal injury or property damage, separate safeguards 
must be installed to prevent such injury or damage. 

Page3 
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CONNECTION DIAGRAMS 

FT415 Standard Connections 

Ii\ Caution : Do not apply 
ll__j external power to the FT415. 

Micro power 
Sensor 

= 

Battery Type : 
Lithium "C, 3V, replaceable 

Current sinking 
polarity-sensitive 

Pulse Responsive 
Metering Pump 

n 

@ 

0 

n 
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~ T >---- (Passes flow sensor pulse on to 
another control without scaling) 

o~--------~o 

Connections for FT42O/ 3-Wire Mechanical Meter 

4-20 mA Device 

Connections for FT42O-65 (115 Vac Option) 
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POWER 
4-20 mA 

FT420 

DC OUT 

0 
LJ.JLJ.J 
<fl ...J 
...J <C 
:JU 
Cl. <fl 

• !: :r zo ,,, ... 

Lower Housing 11 5 Vac 
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Pulse Responsive 
Metering Pump 

Current sinking 
polarity-sensitive 

(Passes now sensor 
'----pulse on to another 

control without 
scaling) 
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CONNECTION DIAGRAMS 

Connections for FT42O-98 (Dual Relay Output Option) 

Red 
White 
Black 

Flow Sensor 

+ 
12-32 Vdc 
Loop Power Supply 

Connections for FT42O/ EX Magmeter 

Power + 0 
0 

Forward Out put + 0 
0 

Reverse Output 0 
(EX Opt-15 only) 0 

EX SERIES 

NOTE: Outputs may be paralleled 
to switch up to 200 mA AC/ DC 

Relay Bo~ 

white/ ~ 
wire ww 

(/) _J 
_J <( 
:JU 
a.(/) 

Sensor 
Input 

0 
0 
0 

Power 
4-20mA 
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(Passes flow sensor 
~--- pulse on to another 

control without 
sca ling) 

FT420 

Pulse 
Sca led To 

0 
Proportional 

Feed + 

0 Metering 

0 
Pump 

+ 

0 
Pulse 

Pass-Thru 
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CONNECTION DIAGRAMS 

FT420 Display with 4-20 mA Output 
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When running the FT420 with a magmeter (which requires power), the FT420 must be connected to two power supplies, one for the 
magmeter and one for the 4-20 mA loop. You may either use a dual power supply (available from Sea metrics as the PC42), or two single 
power supplies (one of which may be the 4-20 mA loop itself). See diagrams below. 

Caution : Important! Do not connect power to the power supply until all con nections have 
been made and confirmed correct , and the cover has been put back into place . 

FT420/ 4-20 mA Output with Two Separate Power Supplies 

Power 

Forward Output 

Reverse Output 
(Option-15 only) 

+ 0 
0 

+ 0 
0 
0 
0 

EX-SERIES 

+ 

4-20 mA Device 
(e.g. pump, PLC) 

Sensor 
Input 

0 + 
0 s 
0 

Pulse 
Scaled 

+00 - 0 
+ 0 
- 0 

Pulse 
Pass-Thru 

FT420 

FT420/ 4-20 mA Output with PC42 Dual Power Supplies 

Pages 

Caution : It is essential for safety and proper operation to use a ground connection for the 
115 Vac power. Do not use th is power supply without proper grounding . 

PC42 Dual Power Supply 

@ 

f 
I 
I 
I 
I 
I 
I 
I 
I 

I 

100mA Max _: 

4-20 mA Device 
Analog Ou1put 

FT420 
Display Module 

I -0 
-,------ - ) Power Input L _____ --0 + 

~-+----0VJ ; ) Sensor Input 

(N/C) 0 + 

Magmeter 

Earth u u 
Ground <C <! 

I 
I 
I 
I 
I 

I 
1
350 mA Max __ _____________ 

7 
~ ) Power Input 

y 
Pre-wired power cord 
Replace if required 

11 SVac. 50/60Hz 
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(QUICK) SETTINGS 

QUICK SETTINGS OVERVIEW 

See following page for step-by-step instructions on changing these settings 
Pass through all settings and return to original display to save settings. 

PRESS DISPLAY 

0.00 
MIN 209.8 

RESET 

START UP DISPLAY 

SETK 

i 
II-+ MIN 

00001.000 

0000010.0 
SETP 

0001000.0 
SETlO 

d 
209.8 

Large digits display instantaneous flow rate (GPM). 

Smal l digits display total f low (since last reset ). 

K is the number of pulses the flow sensor provides 

for every gallon of f low. Find it on the fitting 

(80-Series) or chart (100/ 200-Series) or on the 

Seametrics website. 

Pis the number of ga llons per pulse desired on the 

scalable pulse output. (Example: P=1 is one pulse 

per gallon.) Skip without changing if you are not using 

the pulse output. 

20 is the 20 mA maximum analog output. Set the 
flow rate you want to match maximum output. 
Example: 250 gpm maximum expected flow, "set 20" 
to 250. The analog output will scale to 4 mA at zero 
flow, 20 mA at 250 gpm*. Thissettingappearsonthe 

FT4200NLY. 

d is the decimal point. It toggles back and forth with 

the a. Set as many decimal places as needed. For 

higher flows, no decimal allows maximum number of 

whole digits. 

MIN is the time base, for example, gallons per 

minute. Use the(Qj to select sec/ min/ hour/ day. 

*NOTE: Use the up arrow key to reach your desired digit. Then press the left arrow key to move 
to the next digit. Repeat the process until the entire number is entered. 

HNF-52451 
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SETTINGS 

K-FACTOR 

At a minimum, every FT400-Series flow computer must 

be programmed with the "K-factor". (This is the number 

of pulses that the meter produces per gallon of flow.) If 

you wish the FT400 to read in units other than gallons, 

see below. 

The K-factor on any Sea metrics flow sensor fitting or in-line 

meter can be found on the model-serial label. The line read

ing K = xxxx gives the desired number. For depth-adjustable 

sensors (101,201,115,215 models), look in the instruction 

manual under your pipe size. For EX meters, use the calcu

lator on our website. 

Fixed Depth Meter 

Find Your K-factor Here 

READING IN OTHER UNITS 

Changing Volume Units. The default K-factor units are 

pulses per gallon. To read your total in metric or other 

units instead, the standard K-factor must be converted to 

the desired volume units. For example, to read in pulses 

per liter, the K-factor must be multiplied by the applicable 

number shown below. 

NOTE: Both rate & total will read In whatever units you choose. 

To Convert K to: Multiply by: 

Liters . 26418 

Cubic Meters 264.18 

Fluid Ounces .0078 

Cubic Feet 7.48 

Changing Time Units: To read your rate in liters per sec

ond (for example), convert the K-factor volume units as 

shown above and change the time units to Seconds, us

ing the Set Time Unit instructions at right. 

Pages 
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Set K. Begin by pressing the SET key once. The prompt SET K 
should appear on the display. The digit to the far right wi ll be blink
ing. Use the up arrow key to reach your desired value. Then press 
the left arrow key to move to the next digit. Repeat the process 
until the entire number is entered. (Note that the decimal is fixed 
at three places. If you only have two decimal places for your K
factor, enter a zero for the third digit.) Press SET to advance. (Note: 
If unable to set K-factor, the unit is "locked" to prevent ta mpering. 
Please contact your Distributor for assistance. ) 

Set P/ Flow Alarm. At this screen you may select between pulse 
output (P) or flow alarm (A) functions. If the pulse output and 
flow alarm features are not being used, this step can be skipped. 
The P (pulse output) setting does not affect anything if it is not 
being used. 

Set Pis the default that appears on a new FT400-Series. On an 
FT400 that has been previously set up with flow alarm function, 
an A will appear on this screen. To move between P and A screens, 
firmly press all three keys for 5-10 seconds, then use the up arrow 
to scroll through the three options: P, AL HI (high flow alarm) and 
AL LO (low flow alarm). 

Set P. From th is screen , follow the same process as for Set K 
to enter the desired pulse rate. This is the number of gallons 
(or whatever units are programmed) between pu lses. (Note: 
Using the pulse output function disables the high and low flow 
alarm functions.) (6.1 Hz max output) 

Set Flow Alarm. From the A screen, use the up arrow key to 
choose either AL HI or AL LO and then press the SET key to set 
the alarm rate. Use the up arrow and left arrow as above to 
reach the desired digits. (Note: Using the flow alarm function 
disables the pulse output function. ) 

Set 20 mA {FT420 Only). Press the SET key to advance to SET 
20, to set the flow rate, in volume units per time unit. at which 20 
mA is desired. Use the up arrow key to reach your desired value. 
Then press the left arrow key to move to the next digit. Repeat 
the process until the entire number is entered. The processor 
wi ll automatically scale the 4-20 mA loop accordingly, with 4 mA 
at zero flow. 

Set Decimal Point. Press the SET key again for the D prompt. 
Pressing the up arrow key switches among no decimal place, one 
decimal place and two decimal places . 

Set Time Unit. When the SET key is pressed again, a 
b lin king time unit appears. Press the up arrow key 
to select SEC (seco nds ). MIN (m inutes), HR (hours) or 
OAY (days) (for example, galjmin , or gal/hr). 

To save settings and return to normal operation after entering 
settings, press SET again. When the un it is connected to an 
operating flow sensor, the rate (larger digits) and tota l (smaller 
digits) indicator numbers should appear in the display. 
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OPERATION 

Resettable/ Non-Resettable Totalizer. Unless the unit has (either standard electronic or relay-type), it should pulse for 

been ordered with the non-reset option , a RESET prompt is vis- 0.1 second every time the set number of gal lons has been 

ible in the lower right corner above the up arrow key, when the totalized. If a pulse-responsive metering pump is properly 

display is in use. Press the up arrow key at anytime to reset the connected to this output, it should stroke periodically. If th is 

totalizer to zero. (Note: If you need to reset a unit that has been does not occur, see Troubleshooting, back page. 

ordered with a non-resettable total izer, contact your distributor.) 

~ 

•1 

I -' 

II 

• 

I I I I I I 
11111111 1 

OJID 

a !! 
• 

This key resets total to zero 
when in normal run mode. 

CAUTION: Do not touch up Arrow button un
.. less you intend to RESET Total to Zero. 
U TOTAL IS OT RECOVERABLE. 

Operation of 4-20 mA Output (FT420 Only). If the 4-20 mA 

output is in use and is correctly connected, the signal should 

vary between 4 mA and 20 mA in proportion to the flow, with the 

top flow rate set by the user (see Settings, page 8). At no time 

should the signal drop below 4 mA. A reading between O and 

4 mA indicates a fault of some type, typically in the loop power 

supply or the connections (see Troubleshooting, back page). 

In the rare instance that the 4-20 signal fluctuates excessively 

("paints") it may need to be damped by additional averaging. 

Contact Sea metrics for information on how to increase filtering. 

Operation of the Pulse Output. If the pulse output is being used 

FT415 Battery Change. The expected average life of the bat

tery ranges between 3-5 years depending on the frequency of 

the input. The battery is easily pulled and replaced. When the 

battery is removed, all of the settings will be retained . 

& 
CAUTION: During a battery change, the 
totalizer will reset to a previous total, which 
represents the last auto-backup (auto 
backups occur at approximately 4 minute 
intervals) . If it is necessary to save the 

exact current total at the time of the battery change, save 
before removing the battery as follows: 
1) Simultaneously press the SET and up arrow keys 
2) Press SET again 
3) Again simultaneously press the SET and up arrow 

keys 
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TROUBLESHOOTING 

Problem Probable Cause 

Display blank No power to the unit 

Short in sensor circuit 

Battery dead or loose (FT 415 only) 

Display missing segments Damaged display module 

Display reading meaningless Unit's microcontroller crashed 
characters 

Battery nearly dead 

Display reads normally, Wrong K-factor or time base entered 
flow rate incorrect 

Display reads normally, Wrong pulse output setting 
incorrect pulse output 

Polarity reversed on pulse output terminals 

Display reads normally, but Wrong 20 mA setting 
no (or incorrect) 4-20 mA output 
(FT420 on ly) 

Inadequate loop power supply vol tage 

Polarity incorrect in 4-20 mA loop circuit 

Display reads zero when Flow sensor failed 
there is flow 

Break in flow sensor ci rcuit 

Flow sensor not battery-compatible 

Display reads flow rate when Long fl ow sensor wire, running paralle l to 
there is none power wires 

Flow sensor malfunction 

Flow "jitter" (oscillating slosh) reads as flow 

Try ... 

Check for minimum 12 Vdc at power 
terminals 

Disconnect sensor, see if display returns 
(zero flow rate) 

HNF-52451 
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Wiggle battery, replace if over three years old 

Contact distributor for return/ replacement 

Disconnect and reconnect power, if problem 
repeats, contact distributor for 
return/ replacement 

Replace battery if over three years old 

Enter correct K-factor from meter, fitting, or 
manual 

Use "Set P" to correct pulse output setting 

Reverse leads 

Use "Set 20" to correct target top flow rate 

Check voltage (For 4-20 mA applications, 
24 Vdc recommended) 

Compare to Connections diagram 

Consult flow sensor manual for how to test 

Check for continuity with multimeter 

Check flow sensor model number for 
"micropower option" 

Reroute wire or change to shielded wire 

See flow sensor manual to check 

Consult factory for "anti-jitter· setting 

~ Seametr,cs 
Seametrics Incorporated • 19026 72nd Avenue South • Kent , Washington 98032 • USA 

(P) 253 .872 .0284 • (Fl 253.872 .0285 • 1 .800.975.8153 • www .seametrics .com 
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Seametr,cs Limited Warranty Policy 
(July 20, 2011) 

The limited warranty set forth below is given by Seametrics, lnc. ("Seamctrics") with respect to Seametrics brand products purchased in the United States. 

Seametrics products, when delivered to you in new condition in their original conta iners, are warranted against defects in materials or workmanship for a period of 

two (2) years from the date of original purchase (proof of purchase may be required). 

Defective products, or parts thereof; which are returned to Seametrics and proven to be defective upon inspection, will be repaired to factory specifications and 

returned to you. Warranty repair shall not extend the original warranty period of the Seametrics product. This limited warranty shall only apply i f the products are 

used for their intended purpose: the measurement of flow in such liquids whose temperature, pressure, velocity, viscosity, density or chemical composition render 

them suitable to pass through the product, and the product is located in a non-hazardous area. This limited warranty covers all defects encountered in nonnal use of 

Seametrics ' products, and does not apply in the following cases: 

(a) Loss of or damage to Seametrics ' product due to abuse, mishandling, improper packaging by you, alterat ion, acc ident, electrical current fluctuations, fa ilure to 

follow operating, maintenance and environmental instructions prescribed in Seametrics ' instruction manual, or service perfonned by other than Seametrics, or 

any Seametrics Authorized Service Facility which may be established separately from this limited warranty policy. 

(b) Use of parts or supplies (other than those sold by Seametrics) which cause damage to the products, or cause abnormally frequent service calls or service 

problems. 

NO IMPLIED WARRANTY, fNCLUD l G ANY lMPUED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, 
APPLIED TO THE PRODUCTS AFTER THE APPLICABLE PERJOD OF Tiffi EXPRESS LIMITED WARRANTY STATED ABOVE, AND NO OTHER 
EXPRESS WARRANTY OR GUARANTY, EXCEPT AS MENTIONED ABOVE, GIVEN BY ANY PERSON OR ENTITY WITH RESPECT TO THE 
PRODUCTS, SHALL BIND SEAMETRICS. (SOME STATES DO NOT ALLOW LL\'11TATIO SON HOW LO GAN lMPLlED WARRANTY LASTS, 
SO THE ABOVE UMrTATION MAY NOT APPLY TO YOU.) SEAM ETRJCS SHALL NOT BE LlABLE FOR LOSS OF REVENUES, OR PROFITS, OR 
fNCONVENlENCE, EXPENSE FORS BSTITUTE EQUIPME TOR SERVICE, STORAGE CHARGES, LOSS OF DATA, OR ANY OHlER SPEClAL, 
fNCIDENTAL OR CONSEQUENTIAL DAMAGES CAUSED BY THE USE OR MJSUSE OF, OR fNABILITY TO USE, THE PRODUCTS, REGARDLESS 
OF THE LEGAL HlEORY ON WHICH THE CLAIM IS BASED, AND EVEN IF SEAMETRJCS HAS BEE ADVISED OF THE POSSIBILITY OF SUCH 
DAL\1AGES, fN O EVENT SHALL RECOVERY OF ANY KIND AGAl ST SEAMETRJCS BE GREATER fN AMOUNT THAN HlE PURCHASE PRICE 
OF THE PRODUCT SOLD BY SEAMETRJCS AND CAUSING THE ALLEGED DAMAGE. WITHOUT LIMITfNG HlE FOREGOfNG, YOU ASSUME 
ALL RJSK OF LIABILITY FOR LOSS, DAMAGE, OR fNJURY TO YOU AND YOUR PROPERTY AND TO OTHERS AND THEIR PROPERTY ARISfNG 
OUT OF USE OR MISUSE OF, OR fNABILrTY TO USE, THE PRODUCTS NOT CAUSED DIRECTLY BY THE NEGLIGENCE OF SEAMETRJCS. (SOME 
STATES DO NOT ALLOW THE EXCLUSIO OR LIMITATION OF fNC ID E TALOR CONSEQUENTIAL DAMAGES, SO THE ABOVE EXCLUSION OR 

LlMITATION MA y NOT APPLY TO YOU.) nus LIMITED WARRANTY STATES YOUR EXCLUSIVE REMEDY. 

You must contact Scamctrics for a case number in order to receive an RMA (Return Material Authorization) . When an RMA is assigned, properly package and 

send the product to Seametrics at your expense, together with a complete explanation of the problem and your product's model name, serial number, and date of 

purchase. Seametrics products covered by this warranty will be repaired and returned to you without charge by Seametrics. Expedited repair and return may be 

subject to service charges. 

ADVANCED REPLACEM.ENT PROCEDURES 

If an advanced replacement is required, ll must be stated at the time of the RMA request. If a Purchase Order (PO) is required, it must be referenced on the RMA 

request (otherwise the Ri\11.A will be substituted for the PO). The advanced replacement is charged as a normal order (new or refurbished) including a non

refundable 10% Advanced Replacement Fee. Upon receipt and inspection of the returned parts, a detennination will be made in regards to the returned item: The 

advanced replacement fee will be fully credited ( I 00%) for defective product(s), 0% for non-warranty items, and 50% for no problem found. 

OUT-OF-WARRANTY SERVI CE 

The following applies to factory service on Seametrics products which are either out of warranty, or which have been determined to be suffering from non

warranty damage. You must contact Seametrics to arrange for out-of-warranty factory service and obtain a case number to be assigned an RMA number. You must 

proper ly package and send the product to Seametrics at your expense, together with a complete explanation of the problem and our product 's model name, seria l 

number, and date of purchase. Seametrics products not covered by this warranty will be repaired and returned to you by Seametrics for a net charge, established 

separately from this limited warranty policy. Expedited repair and return may be subject to service charges. Seametrics may elect to substitute a reconditioned 

product of the same or equivalent model. The warranty period covering such repaired or replaced products shall be ninety (90) days from the date the product is 

shipped to you from Seametrics. 

This limited warranty gives you specific legal rights and you may also have other rights which vary from state to state. 

19026 72"' Ave. S. Kent, WA 98032 Phone: (253) 872-0284 Fax: (253) 872-0285 email: sales@seametrics.com 
LT-65200068-B 
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Model 396R 

IDpK Retractable pH/ORP Sensor 
For additional information, please visit our website 

at www.emersonprocess.com/raihomel/iquidl. 

SPECIFICATIONS MODEL 396R 

Measurements and Ranges pH: 0-1 4; ORP: -1500 to 1500 mv· 

Available pH AccuGLASS Types GPLR hemi bulb or GPLR flat bulb 

Wetted Materials Polypropylene, EPDM, titanium, <ilass, (platinum: ORP only) 

Process Connection None, use 1 inch orocess connector or ball valve kit (1-1/2 inch or 1-1/4 inch - sold seoaratelvl 

Temperature Range o to 1 oo•c (32 to 212°Fl 

Pressure Range • Heml bulb 100 to 1136 kPa (abs) (0 to 150 pslg) 

Pressure Range • Flat bulb 100 to 790 kPa (abs) (0 to 100 psig) 

Maximum Pressure at Retraction Code 21 : 542 kPa (abs) (64 pslg) 
or Insertion Code 25: 343 kPa (abs) (35 psig) 

Minimum Conductivity 100 uS/cm, nominal 

Preamplifier Options Remote 

Specifications subject to change without notice. 

PERCENT LINEARITY FOR MODEL 396R 

pH range GPLR Hemi bulb GPLR Flat bulb 

0-2 94% 93% 

2-12 99% 98% 

12-13 97% 95% 

13-14 92% -

ATEX DIRECTIVE 
Special Conditions for safe use 

1. All pH/ORP sensors have a plastic enclosure which 
must only be cleaned with a damp cloth to avoid the 
danger due to a build up of an electrostatic charge. 

2. All pH/ORP sensor Models are intended to be in con
tact with the process fluid and may not meet the 500V 
r.m.s. a.c. test to earth. This must be taken into con
sideration at installation. 

STORAGE 
1. It is recommended that electrodes be stored in their 

original shipping containers until needed. 

2. Do not store at temperatures below -5°C (23°F). 

3. Electrodes should be stored with a protective cap con
taining KCI solution (PN 9210342). 

4. For overnight storage, immerse the sensor in tap water 
or 4 pH buffer solution. 

5. A pH glass electrode does have a limited shelf life of 
one year. 

AWARNING ~ 
System pressure may cause the sensor to blow out with 
great force unless care is taken during removal. Allow 
sufficient room for safe retraction and insertion of the 
sensor. Personnel should have room for stable footing 
while performing removal or insertion of the sensor. 

A.WARNING 
RETRACTABLE SENSORS 

Retractable sensors must IlQ1 be inserted nor retracted 
when process pressures are in excess of 64 psig 
(542kPa) for option 21 or 35 psig (343 kPa) for option 25. 

A CAUTION 
SENSOR/PROCESS APPLICATION COMPATIBILITY 

The wetted sensor materials may not be compatible with 
process composition and operating conditions. 
Application compatibility is entirely the responsibility 
of the user. 

ELECTRODE PREPARATION 
1. Remove electrode from shipping container. 

2. Remove the protective boot covering the electrode bulb. 

3. Rinse away salt film with clean water, then gently shake 
the electrode so that the internal solution fills the bulb, 
thus removing any air trapped there. 
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iNSTALLATION 
For sensor dimensions, see Figures 1 and 2. 

For sensor orientation and installation, see Figures 3 - 5. 

For wiring , see Figures 6 - 20. 

pH SENSOR CALIBRATION AND 
MAINTENANCE 
TWO POINT pH BUFFER CALIBRATION 

Select two stable buffer solutions, preferably pH 4.0 
and 10.0 (pH buffers other than pH 4.0 and pH 10.0 
can be used as long as the pH values are at least two 
pH units apart). 

NOTE 

A pH 7 buffer solution reads a mV value of 
approx. zero, and pH buffers read approximate
ly± 59.1 mV for each pH unit above or below pH 
7. Check the pH buffer manufacturer specifica
tions for millivolt values at various temperatures 
since it may affect the actual value of the buffer 
solution mV/pH value. 

1. Immerse sensor in the first buffer solution . Allow 
sensor to equilibrate to the buffer temperature (to 
avoid errors due to temperature differences 
between the buffer solution and sensor tempera
ture) and wait for reading to stabilize. Va lue of buffer 
can now be acknowledged by analyzer/transmitter. 

2. Once the first buffer has been acknowledged by the 
analyzer/transmitter, rinse the buffer solution off of 
the sensor with distilled or deionized water. 

3. Repeat steps 1 and 2 using the second buffer solution. 

4. The theoretical slope value, according to the Nernst 
equation for calculating pH , is approximately 59.17 
mV/pH. Over time the sensor will age, both in the 
process and in storage, and will result in reduced 
slope values. To ensure accurate readings, it is rec
ommended that the electrode be replaced when the 
slope value falls below 47 to 49 mV/pH. 

RECOMMENDED pH SENSOR STANDARDIZATION 

For maximum accuracy, the sensor can be standard
ized on-line or with a process grab sample after a 
buffer calibration has been performed and the sensor 
has been conditioned to the process. Standardization 
accounts for the sensor junction potential and other 
interferences. Standardization will not change the sen
sor's slope but will simply adjust the analyzer's reading 
to match that of the known process pH. 

MAINTENANCE FOR pH ELECTRODES 

Electrodes should respond rapidly. Sluggishness, off
sets, and erratic readings are indicators that the elec
trodes may need cleaning or replacement. 

1. To remove oil deposit, clean the electrode with a 
mild non-abrasive detergent. 

2 
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2. To remove scale deposits, soak electrodes for 30 to 
60 minutes in a 5% hydrochloric acid solution . 

3. Temperature effect on life expectancy: If glass elec
trode life expectancy is 100%@ 25°C (77°F), then 
it will be approximately 25% @ 80°C (176°F). 

ORP SENSOR CALIBRATION AND 
MAINTENANCE 

CALIBRATION 

1. After making an electrical connection between the 
sensor and the instrument, obtain a standard solu
tion of saturated quinhydrone. This can also be 
made quite simply by adding a few crystals of quin
hydrone to either pH 4 or pH 7 buffer. Quinhydrone 
is only slightly soluble, therefore only a few crystals 
will be required . 

2. Immerse the sensor in the standard solution. Al low 
1-2 minutes for the ORP sensor to stabilize. 

3. Adjust the standardize control of the instrument to 
the solution value shown in the table below. The 
resulting potentials , measured with a clean plat
inum electrode and saturated KCI/AgCI reference 
electrode, should be within +/- 20 mil livolts of the 
value shown in the table below. Solution tempera
ture must be noted to ensure accurate interpreta
tion of results. The ORP value of saturated quinhy
drone solution is not stable over long periods of 
time. Therefore , these standards should be made 
up fresh each lime they are used. 

4. Remove the sensor from the buffer, rinse , and 
install in the process. 

ORP of Saturated Quinhydrone Solution (millivolts) 

pH 4 Solution pH 7 Solution 

Temp °C 20 25 30 20 25 30 

mV Potential 268 264 260 94 87 80 

MAINTENANCE FOR ORP ELECTRODES 
Electrodes should respond rapid ly. Sluggishness, off
sets, and erratic readings are indicators that the elec
trodes may need cleaning or replacement. 

1. To remove oil deposit, clean the electrode with a 
mild non-abrasive detergent. 

2. To remove scale deposits, soak electrodes for 30 to 
60 minutes in a 5% hydrochloric acid solution. 

3. ORP (metallic) electrodes should be polished with 
moistened baking soda. 

NOTE 

Remove electrical tape or shrink sleeve from gray 
reference wire before connecting wire to terminal. 
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NOTE: ADD FIVE (5) INCHES TO DIMENSION A 
IF MOUNTING A SENSOR HEAD JUNCTION 
BOX ONTO THE SENSOR. 

FIGURE 1. Dimensional Drawing: Model 396R with Optional Ball Valve PN 23240-00 
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FIGURE 2. Dimensional Drawing: Model 396R with Optional Ball Valve PN 23765-00 
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SE~SOR 

~----BAU. VAJ.VE KIT----~ 

FIGURE 3. Exploded View of Ball Valve Kit PN 23240-00 used with process connector PN 23166-00 (or 
PN 23166-01) [Ball Valve Kit includes 1-1/2 in. x 1 in. reducer, 1-1/2 in. close nipple, and 1-1/2 in. ball valve] 

ACKINO Rlh'CS 
PII 9160-110 
t INSTALL METAi. AINC LAST l 

11~n-oo ~.~~ ,.,., "~~! ~,,,~ 
PN 33578-00 

BALL Y.t.LVE NI PPLE 
PH 9340078 PN 042M 

FIGURE 4. Exploded View of Ball Valve Kit PN 23765-00 

WELDALET (1-1 / 2 In FPT) 

ELECTRODE 

ADAPTER FITTING 
(1 - 1/ 2 in FPT X 2 In MPTI 

+-

ELECTRODE 
HOUSING TIP 

ffi JUNCTION BOX IS OPTIONAL 

FLOW 

FIGURE 5. Mounting Details • Retraction Version 
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WHEN INCH AND METRIC DIMS 
ARE GIVEN 

MILLIMETER 

& 

INCH 

WARNING: IF INNER BLACK 
CONDUCTIVE SHEATH IS IN 
CONTACT WITH THE EXPOSED 
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RETRACTION WITH KIT PN 23240-00 

WARNING 
System pressure may cause the sensor to blow out ~ 
with great force unless care is taken during removal. 
Make sure the following steps are adhered to. 

A. Model 396R-21 (21 " tube) 

1. Be certain system pressure at the sensor is below 64 
psig (542 kPa) before proceeding with the retraction . It 
is also recommended that the personnel wear a face 
shield and have a stable footing . Refer to Figures 21 
and 22. Push in on the sensor end or the top of the J. 
box and slowly loosen the hex nut (B) of the process end 
male connector (A). 

B. Model 396R-25 (36" tube) 

2. Be certain that pressure at the sensor is below 35 psig 
(343 KPa) before proceeding with the retraction . It is 
also recommended that the personnel wear a face 
shield and have a stable footing. Refer to Figures 21 
and 22. Push in on the sensor end or the top of the 
J-box and slowly loosen the hex nut (BJ of the process 
end male connector (A). 

CAUTION 
Do not remove nut at this time. 

3. When the hex nut is loose enough, slowly ease the sensor 
back completely until the retraction stop collar is reached. 

CAUTION 

HNF-52451 
Rev 5 

Fai lure to withdraw the sensor completely may result in 
damage to the sensor when the valve is closed . 

4. Close the ball valve slowly. If there is resistance, the 
valve may be hitting the sensor. Double check that the 
sensor has been retracted to the retraction stop collar . 

WARNING •• Before removing the sensor from the ball valve, be 
absolutely certain that the ball valve is fully closed. 
Leakage from the male connector threads may indicate 
that the male connector is still under pressure. Leakage 
through a partially open valve could be hazardous, how
ever with the ball valve closed, some residual process 
fluid may leak from the connector's pipe threads. 

5. The Male Connector Body (A) may now be completely 
unthreaded from the reducing coupling and the sensor 
removed for servicing . 

CAUTION 
If the male connector leaks during insertion or retraction, 
replace the O-ring (PN 9550099) in the male connector A. 

6. For more detailed instructions, see electronic file 
51-396R on the enclosed "Instruction Manuals" CD-rom. 

NOTE 
Information on Retraction Kit PN 23765-00 
can be found in the electronic file 51-396R on 
the enclosed "Instruction Manuals" CD-rom. 
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ESSENTIAL INSTRUCTIONS 
READ THIS PAGE BEFORE PROCEEDING! 

Rosemount Analytical designs, manufactures, and tests its products to 
meet many national and international standards. Because these instru
ments are sophisticated technical products, you must properly install , 
use, and maintain them to ensure they continue to operate with in their 
normal specifications. The following instructions must be adhered to and 
integrated into your safety program when installing , using , and main
taining Rosemount Analytical products. Failure to follow the proper 
instructions may cause any one of the following situations to occur: Loss 
of life; personal injury; property damage; damage to this instrument; and 
warranty invalidation. 

Read all instructions prior to installing , operating , and servicing the 
product. If this Instruction Manual is not the correct manual , telephone 
1-800-654-7768 and the requested manual will be provided . Save this 
Instruction Manual for future reference. 

If you do not understand any of the instructions, contact your 
Rosemount representative for clarification. 

Follow all warnings, cautions, and instructions marked on and 
supplied with the product. 

• Inform and educate your personnel in the proper installation, opera
tion, and maintenance of the product. 

Install your equipment as specified in the Installation Instructions of 
the appropriate Instruction Manual and per applicable local and 
national codes. Connect all products to the proper electrical and 
pressure sources. 

• To ensure proper performance, use qualified personnel to install , oper
ate, update, program, and maintain the product. 

• When replacement parts are required, ensure that qualified people 
use replacement parts specified by Rosemount. Unauthorized parts 
and procedures can affect the product's performance and place the 
safe operation of your process at risk . Look alike substitutions may 
result in fire , electrical hazards, or improper operation. 

• Ensure that all equipment doors are closed and protective covers are 
in place, except while maintenance is being performed by qualified 
persons, to prevent electrical shock and personal injury. 

.A.DANGER 
HAZARDOUS AREA INSTALLATION 

HNF-52451 
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Installations near flammable liquids or in hazardous 
area locations must be carefully evaluated by qualified 
on site safety personnel. This sensor is nQ! Intrinsically 
Safe or Explosion Proof. 

To secure and maintain an intrinsically safe installa
tion, the certified safety barrier, transmitter, and sen
sor combination must be used. The installation sys
tem must comply with the governing approval 
agency (FM, CSA or BASEEFA/CENELEC) haz
ardous area classification requirements. Consult your 
analyzer/transmitter instruction manual for details. 

Proper installation, operation and servicing of this 
sensor in a Hazardous Area Installation is entirely 
the responsibility of the user. 

AWARNING 
RETRACTABLE SENSORS 

Retractable sensors must nQ! be inserted nor 
retracted when process pressures are in excess 
of 64 psig (542kPa) for option 21 or 35 psig 
(343 kPa) for option 25. 

ACAUTION 
SENSOR/PROCESS APPLICATION COMPATIBILITY 

The wetted sensor materials may not be com
patible with process composition and operating 
conditions. Application compatibility is entirely 
the responsibility of the user. 

ATEX DIRECTIVE 
Special Conditions for safe use 

1. All pH/ORP sensors have a plastic enclosure which must only be cleaned with a damp cloth to avoid the danger due 
to a build up of an electrostatic charge. 

2. All pH/ORP sensor Models are intended to be in contact with the process fluid and may not meet the 500V r.m.s. a.c. 
test to earth . This must be taken into consideration at installation. 

About This Document 
This manual contains instructions for installation and operation of the Model 396R & 396RVP TUpH 
Retractable pH/ORP Sensors. The following list provides notes concerning all revisions of this document. 

Rev. Level ~ ~ 
A 1/96-1/01 This is the initial release of the product manual. The manual has been reformatted to reflect the 

Emerson documentation style and updated to reflect any changes in the product offering . 
B 7/02 Revised multiple drawings. 
C 8/02 Added drawing #40105549, rev. D. 
D 4/03 Revised drawing #40396R21 /22 on page 18. 
E 8/03 Added Silcore information. 
F 
G 
H 

I 
J 

9/04 
1/05 
1/07 

11 /10 
2/11 

Updated ordering info and added/revised wiring drawings. 
Delete obsolete options. 
Miscellaneous revisions. 
Removed mention of patents and updated dnv logo. 
Added ATEX directive and updated caution boxes per ANSI standard . 
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SECTION 1.0 
DESCRIPTION AND SPECIFICATIONS 

1.1 FEATURES AND APPLICATIONS 
The Model 396R and 396RVP Sensors are specifically 
designed for improved life in harsh, dirty applications where 
a separate sample stream is difficult to provide and greater 
insertion depths are required. Model 396R is designed for 
use with a 1-1/4 in . or 1-1/2 in . ball va lve for hot tap installa
tion. The Model 396R is constructed of molded polypropylene 
housed in a titanium tube with EPDM seals to provide maxi
mum chemical resistance2,3. 

Model 396R also features a titanium solution ground for 
advanced sensor diagnostics when used with the Models 
1055, Xmt-P, 54e , 81, 3081 , or 5081 pH/ORP Analyzer/ 
Transmitter. Advanced sensor diagnostics provide preventa
tive maintenance by notifying the operator for replacement 
and cleaning of an aged or fouled sensor for continuous 
optimum performance. 

The sensor also features a shrouded tip for protection from 
breakage while allowing process to flow by the glass elec
trode for accurate and reliable pH measurement. 

The Model 396R is available without an integral preamplifier 
only and 15 ft or 9.5 in . of integral high quality 9 conductor 
cable. The preamplifier must be housed in a remote location 
or in a J-Box kit for attachment at the rear, cable end of the 
sensor (order separately) or integral to the Analyzer/ 

ACCUGL ASS HEM I 
pH GLASS BULB 

SHROUDED TIP FOR COMPLETE 
pH BULB PROTECTION 
<STANDARD FOR ALL 

HEMI BULB SENSORS) 

TI TANI UM 
SOLUTION 
GROUND 

LARGE AREA 
REFERENCE JUNCTION 
FOR IONIC DIFFUS ION 

Transmitter. The Model 396R is compatible with all 
Rosemount Ana lytica l and various other manufacturers 
instruments. 

The entire line of TUpH model sensors now incorporate 
the new SILCORE1 technology contaminant barrier. This 
triple-seal barrier prevents moisture and material impurities 
from migrating to the pH sensor's reference electrode's metal 
lead wire. By preventing these contaminants from compro
mising the integrity of the pH measurement, sensor life is 
increased, especially at higher temperatures where 
increased migrations occur. In addition, the SILCORE tech
nology provides added protection against sensor failure due 
to vibrations and shock by transferring damaging energy 
away from the glass-to-metal seal . 

Model 396RVP: Rosemount Analytical has recently released 
Model 396RVP. This model has identical performance and 
physical specifications to the Model 396R (see Section 1.2) 
with the following exception: the Model 396RVP has a 
Variopol (VP) connector on the back end of the sensor in 
place of a cable. 

1 Sllcore Is a trademark of Rosemount Analytical. 

OPTIONAL INTEGRAL 
PREAMPLIFIER 
(MODEL 396P-Ol ONLY) 

TKERMOCOMPENSATOR 
<JK 8ALCO OR PTl OO RTDl 

5.5 

CABLE SEAL 

INCK MtiPT 
PLACES 

FIGURE 1-1. Cross Section Diagram of the TUpH Reference Technology 
All TUpH sensors are designed with a large area reference junction, helical reference pathway, and an AccuGlass pH 

glass bulb. This sensor technology ensures superior performance while only requiring minimal maintenance. 
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1.2 PERFORMANCE AND PHYSICAL SPECIFICATIONS 

MODEL 396R 
Measured Range: 

ORP: -1500 to 1500mV 
pH: 0 to 14 

Percent Linearity Over pH Range: 

Hemi Bulb Flat Bulb 

0-2 pH 94% 93% 

2-12 pH 99% 98% 

12-13 pH 97% 95% 

13-14 pH 92% -

Wetted Materials: Polypropylene, EPDM, titanium, 
glass, (platinum: ORP only) 

Process Connections: 1-1 /2 or 1-1/4 in . with ball 
valve, 1 in . without ball valve 

Cable: Integral 15 ft or 9.5 in . 9 conductor cable 
except option 60 (9.5 in. coaxial cable with 
BNC) Recommended Interconnect (PN 
9200273) 

Maximum Process Pressure and Temperature: 
Hemi bulb: 150 psig (1136 kPa abs) at 212°F 
(1oo·c) 

Flat bulb: 100 psig (790 kPa abs) at 212°F 
(1oo·c) 

Maximum Pressure at Retraction or Insertion: 
Code 21: 64 psig (542 kPa abs) 
Code 25: 35 psig (343 kPa abs) 

Minimum Conductivity: 100 µSiem 

Weight/Shipping Weight: 
Sensor: 

Code 21 : 2.0 lb/3.0 lb (.9 kg/1 .40 kg) 
Code 25: 3.0 lb/4.0 lb (1 .40 kg/1 .80 kg) 
Ball Valve: 

PN 23240-00; 5 lb/7 lb (2 .25 kg /3 .20 kg) 

PN 23634-00 8 lb/10 lb (3 .65 kg/4 .55 kg) 
J-Box: 3 lb/4 lb (1 .40 kg/1 .80 kg) 

2 

MODEL 396RVP 
Measured Range: 

ORP: -1500 to 1500mV 

pH: 0 to 14 

Available pH glass types: GPLR hemi bulb or flat bulb 

Wetted Materials: Polypropylene, EPDM , titanium, 
glass, (platinum: ORP only) 

Process Connections: none, use 1-inch process con
nector or ball valve kit (1-1/2 inch or 1-1/4 inch) 

Temperature Range: 0 to 100C (32 to 212F) 

Pressure Range (hemi bulb): 100-1136 kPa abs 
(0-150 psig) 

Pressure Range (flat bulb): 100-790 kPa abs 
(0-100 psig) 

Maximum Pressure at Retraction or Insertion: 
Code 21 : 64 psig (542 kPa abs) 
Code 25: 35 psig (343 kPa abs) 

Minimum Conductivity: 75 µSiem, nominal 

Preamplifier options: remote 

Weight/Shipping Weight: 
Sensor: Code 21: 2.0 lb/ 3.0 lb (.9 kg/1 .40 kg) 

Code 25: 3.0 lb/4.0 lb (1 .40 kg/1 ,80 kg) 
Ball Valve: PN 23240-00; 5 ib/7 lb (2 .25 kg /3.20 kg) 
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1.3 ORDERING INFORMATION 
The Model 396R Sensor is housed in a titanium tube, with a polypropylene reference junction and titanium sol 
lion ground for use with a ball valve (order separately) for hot tap applications. The sensor is available with eith 
a hemi or flat glass pH electrode and features a shrouded glass/platinum electrode and PT100 or 3K temperatu 
compensation . The 396R is available with 9.5 in . or 15 ft of integral cable . The 396R sensor is not available wi 

u
er 
re 
th 
e 
d 

a preamp. Junction box kits with preamps must be ordered separately if the analyzer/transmitter does not hav 
an integral preamp within 15 ft . of the probe. Process connector and ball valve assemblies must also be ordere 
separately. 

MODEL 
396R TUpH RETRACTABLE pH SENSOR 

CODE MEASURING ELECTRODE TYPE /Reauired Selection\ 
10 GPLR hemi glass, General Purpose Low Resistivity 

12 ORP 

13 GPLR flat glass, General Purpose Low Resistivity 

CODE SENSOR LENGTH 
21 21 in. Titanium Tube 

25 36 in. Titanium Tube 

CODE ANALYZER/TC COMPATIBILITY IReauired Selection \ 
50 For Models 1181 (3K TC) 

54 For Models 1054B, 1055, 2081 ,54e, 81 , 3081 , 4081 , 5081, Xmt, SCL-(P/Q), (PT 100 RTD ) 

CODE OPTIONAL OPTIONS 

60 9.5 in. Cable with BNC (for use with Model 1181, 1054 series, 2054, 2081 Sensor Head J-Boxes) 

61 9.5 in. Cable no BNC (Not Valid w/Option 50) (for use wi th Model 54e, 1055, 81 , 3081 , 4081 , 5081, Xmt 
Sensor Head J-Boxes) 

396R - 10 - 21 - 54 EXAMPLE 

The Model 396RVP ball valve retractable sensor features a gel-filled electrolyte solution with the large area , 
coating resistant TUpH polypropylene reference junction and a standard hemi or optional flat glass bulb . Model 
396RVP is housed in a Titanium sensor tube and can be mounted directly into the process using a 1 in. MNPT 
threaded process connector and a ball valve assembly kit (both ordered separately) . It is offered with the water 
tight Variopol sensor-to-cable connector and uses the mating connector cable (ordered separately). A lso avail-
able is a choice of temperature element, 3 K Balco or Pt 100 RTD . A remote preamplifier found in the 
analyzer/transmitter or in a junction box (ordered separately) must be used with this sensor for a reliable signal 
transmission . 

MODEL 
396RVP TUpH RETRACTABLE pH/ORP SENSOR 

CODE MEASURING ELECTRODE TYPE /Reauired Selection \ 
10 Hemi bulb, General Purpose Low Resistivity 

12 ORP 

13 Flat, GPLR glass 

CODE SENSOR LENGTH (Reauired Selection \ 
21 21 in. Titanium Tube 

25 36 in. Titanium Tube 

CODE ANALYZER/TC COMPATIBILITY (Reauired Selection) 
50 For Models 1181 (3K TC) 

54 For Models 1054B, 1055, 2081 ,54e, 81, 3081 , 4081 , 5081, Xmt, SCL-(P/Q), (Pt 100 RTD) 

396RVP- 10 - 21 - 54 EXAMPLE 
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TABLE 1-1. COMMONLY USED ACCESSORIES FOR MODEL 396R 

For first time installations, Rosemount Analytical recommends using the following guide 

1. Retractable Mounting 

A. Choose one (required for all first time installations): 

PN 23166-00, 1 in. x 1 in. NPT process connector, 316 SST 

PN 23166-01, 1 in. x 1 in. NPT process connector, Titanium 

B. Choose one: 

PN 23240-00, 1-1/2 in. ball valve assembly, 316 SST 

PN 23765-00, 1-1/4 in. ball valve assembly, 316 SST 

2. Junction Boxes (Optional ; Choose either Sensor Head or Remote) 

A. Sensor Head Junction Boxes (used with options -60 or -61 sensor) - Choose one: 

PN 23709-00; includes preamplifier for Models 54e, 81 , 3081 , 4081 , 5081, Xmt, 1055 

PN 23708-01; includes preamplifier for Models 1054 series, 2054, 2081 

PN 23707-00; includes preamplifier for Model 1181 

B. Remote Junction Boxes (used with standard 15 ft . cable length sensor) - Choose one: 

PN 23555-00; includes preamplifier for Models 54e, 81 , 3081 , 4081, 5081 , Xmt, 1055 

PN 23309-03; includes preamplifier for Model 1181 

PN 23309-04; includes preamplifier for Models 1054 series, 2054, 2081 

3. BNC Adapter - Choose one: 

PN 9120516, BNC Adapter for use with remote junction boxes PN 's 23309-03 and 23309-04 

Order option -60 (standard with BNC connector) for PN 23707-00 or 23708-01 sensor head junction boxes 

4. Extension Cables - Choose one: 

PN 23646-01 , 11 conductor, shielded, prepped 

PN 9200273, 11 conductor, shielded, unprepped 

TABLE 1-2. OTHER ACCESSORIES FOR MODEL 396R 

PART nJ::<.:r '01PTll"III.I 

22698-00 Preamnlifier nlua-in for J-box for Model 1003 
22698-02 Preamolifier olua-in for J-box for Models 1181/1050 
22698-03 Preamolifier olua-in for J-box for Models 1054A/B 2054 2081 
23550-00 Remote Junction box with extension board 
9550167 O-rina 2-214 EPDM for orocess connector 
9210012 Buffer solution 4.01 oH 16 oz 
9210013 Buffer solution 6.86 oH 16 oz 
9210014 Buffer solution 9.18 nH 16 oz 
22743-01 Pt100 nreamo for Model 1181 
22744-01 3K Preamo for Model 1181 
23557-00 Preamplifier for junction box for Models 1055, 54e, 81 , 3081 , 4081 , 5081 , Xmt 
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TABLE 1-3. COMMONLY USED ACCESSORIES FOR MODEL 396RVP 

FOR FIRST TIME 396RVP AND 398RVP INSTALLATIONS, ROSEMOUNT ANALYTICAL RECOMMENDS USING THE FOLLOWING GUIDE: 

1. Variopol Cable (required for all first time installations) 

Choose one: PN 23645-06, 15 ft cable with mating VP connector, prepped with BNC on analyzer end 

PN 23645-07, 15 ft cable with mating VP connector, prepped without BNC on analyzer end· 

2. Retractable Mounting 

1A. Choose one (required for all first time installations, except as noted): 

PN 23166-00 1 in. x 1 in. NPT process connector, 316 SST 

PN 23166-01 1 in. x 1 in. NPT process connector, Titanium 

Choose one (optional process connector a-rings): 
. 1 

PN 9550220, Kalrez
1 

o-ring, 2-214 

PN 9550099, Viton° a-ring, 2-214 

1 B. Choose one: 

PN 23240-00 1-1 /2 in. ball valve assembly, 316 SST 

PN 23765-00 1-1 /4 in. ball valve assembly, 316 SST (process connector not needed) 

3. Remote Junction Boxes (Opti onal ) 

Choose one: PN 23555-00 Includes preamplifier for Models 54e, 81 , 3081 , 4081 , 1055, 5081 , Xmt 

PN 23309-03 and PN 22698-02 plug-in preamplifier for Model 1181 Analyzer 

PN 23309-04 and PN 22698-03 plug-In preamplifier for Models 1054 series and 2081 Analyzers 

4. Extension cables 

Choose one: PN 23646-01 , 11 conductor, shielded , prepped 

PN 9200273, 11 conductor, shielded, unprepped 

• Used for connections to Models 1181 , 2081 , 54e, 81 , 3081 , 4081, 5081 , Xmt, 1055, and remote junction box PN 23555-00. 
2 ka lrez and Viton are registered trademarks of DuPont Performance Elastomers. 

TABLE 1-4. OTHER ACCESSORIES FOR MODEL 396RVP 

PART 
22698-0 for Model 1003 
226 8- 2 for Mo els 1181 1050 
22698-03 for Models 10548 2081 
22743-01 
22744-01 
23557-00 
33046-00 Ferrule 1 in. s lit 316SS 
9310096 Nut swa e 1 in . 316SST 
9210012 Buffer solution 4.01 H 16 oz 
9210013 Buffer solution 6.86 H 16 oz 
9210014 Buffer solution 9.18 H 16oz 
R508-80Z ORP solution 460 mv ± 1 o at 20°c 
9550167 EPDM O-rin for Process Connector PN 23166-00 or 23166-01 
12707-00 Jet Spray Cleaner 
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SECTION 2.0 
INSTALLATION 

2.1 UNPACKING AND INSPECTION. Inspect the outside 
of the carton for any damage. If damage is detected, 
contact the carrier immediately. Inspect the instrument 
and hardware. Make sure all items in the packing list 
are present and in good condition . Notify the factory if 
any part is missing. 

NOTE 
If the sensor is to be stored, the protective 
boot should be filled with either KCI elec
trolyte solution or pH 4.0 buffer solution 
and replaced on sensor tip until ready to 
use. 

NOTE 
Save the original packing cartons and 
materials as most carriers require proof of 
damage due to mishandling, etc. Also, if it 
is necessary to return the instrument to the 
factory, you must pack the instrument in the 
same manner as it was received . Refer to 
Section 8.0 for instructions. 

WARNING 
Glass electrode must be wetted at all times (in storage 
and in line) to maximize sensor life. 

2.2 MECHANICAL INSTALLATION. The Model 396R 
Sensor may be installed through a weldalet or in a pipe 
tee or "Y", as shown in Figure 2-1, when used with a 
ball valve. Insert the end of the sensor to a depth 
sufficient to ensure that the glass bulb is continuously 
wetted by the process flu id. The Model 396R can also 
be inserted directly into the process without the use of 
a ball valve for applications not requiring continuous 
operation during sensor maintenance. 

CAUTION 
Allow sufficient room for safe retraction and insertion of 
the sensor. Personnel should have room for stable foot
ing while performing removal or insertion of the sensor. 

6 

The sensor must be mounted within 10-90 degrees of 
the horizontal with the tip pointed downward, thus 
keeping air bubbles off of the pH sensitive glass bulb. 
Bubbles settled on the glass bulb disrupt the electrical 
continuity between the pH sensitive glass and the sil
ver/silver chloride measuring element. 

If the retraction version is to be installed without a ball 
valve follow the installation procedure for insertion 
service (Section 2.2.2). Perform the following steps for 
sensor installation through a ball valve : 

2.2.1 INSTALLATION THROUGH BALL VALVE. 

1. Carefully remove the liquid filled rubber boot which 
protects the glass electrode and keeps the liquid 
junction wet during shipping and storage. Discard 
the liquid and boot. Make sure the lubricated 
O-ring is in place in the groove inside the male 
connector on the sensor body. 

CAUTION 
Buffer solution, in the protective boot, may cause skin 
or eye irritation . 

2. With the male connector on the sensor's body, 
insert the sensor into the ball valve until it gently 
touches the closed valve . The molded electrode 
guard will protect the glass bulb from breakage. 

3. Thread the male connector body tightly into the 
ball valve assembly. DO NOT tighten the hex nut 
on the male connector body; doing so would not 
allow the sensor to be inserted through the ball 
valve. 

4. Pull back hard on the sensor assembly, as if trying 
to remove the sensor, to be certain that the sensor 
cannot come free of the ball valve assembly. The 
built-in retraction stop will butt against the shoul
der of the male connector if properly installed. 

CAUTION 
The sensor must be captured by the valve assembly 
and the male connector so that it cannot be blown 
free by process pressure if mishandled during inser
tion or retraction . 

5. After confirming that the sensor assembly is prop
erly secured by the valve assembly, the valve may 
be opened and the sensor positioned into the 
process at the desired depth and orientation . 
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6. While holding the sensor in position, tighten the hex 
nut of the male connector to firmly secure the sensor 
in place. When the hex nut is tightened, the Teflon 
ferrule inside the compression fitting clamps the sen
sor tube . 

2.2.2 INSTALLATION WITHOUT A BALL VALVE. The 
Model 396R Sensor may be installed through a weldalet 
or pipe tee or "Y" when used with a process connector 
(PN 23166-00 or 23166-01) . The sensor should be 
installed within 80° of vertical, with the electrode facing 
down. 

CAUTION 
Over tightening the hex nut may damage the ferrule . 

NOTE 
A stainless steel ferrule is available if the 
Teflon ferrule does not inadequately grip. 
When using the metallic ferrule, care must be 
taken to avoid over tightening and damaging 
the sensor tube . If the male connector leaks 
during insertion or retraction , replace the 0-
ring in the male connector. 

K lT , 1 I NCH 
SWAGE F I TT I NG 
PN 23166-00 

1 ''2 X I I NCH 
REDUCER 
PN 9310104 

1 ' '2 I NCH 
CLOSE NIPPLE 
316 SST 
PN 9310103 

= 

1 1'2 INCH 
BALL VALVE 
316 SST 
PN 93~0065 

FIGURE 2-1. Exploded View of Ball Valve Kit PN 23240-00 
used with process connector PN 23166-00 (or PN 23166-01) 
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& JUNCTION BOX IS OPTIONAL 
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FIGURE 2-2. Typical Mounting Configurations for Model 396R 
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FIGURE 2-3. Typical Mounting Configurations for Model 396RVP 
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FIGURE 2-4. Dimensional Drawing - Model 396R with Optional Ball Valve PN 23765-00 

Note: Add five (5) inches to dimension A if mounting a sensor head junction box onto the sensor. 
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FIGURE 2-5. Dimensional Drawing - Model 396R with Optional Ball Valve PN 23240-00 

Note: Add five (5) inches to dimension A if mounting a sensor head junction box onto the sensor. 
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~------4.920----------, 
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Note: Retraction Pressure 

Back Side 396R 

Front Side 396R-25 
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548.64 / 21.60 
916.94 / 36.10 
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OPTION 
21 
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A 
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INSTALLATION 

FIGURE 2-6. Dimensional Warning Label for Model 396R Hemi Bulb Sensors and Sensor Diagram 

Note: Pressure rating for flat glass sensors is 100-790 kPa (0-100 psig). 
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(PN 23 166-00 OR 23 166-01 l 
REQUIRED TO CON NECT 
SENSOR DJRECTLY TO 
PROCESS OR TO BALL VALVE 

____,--,--- CAUTl ON 
Residual pr essur ~ and • 
process may remo,n 
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FIGURE 2-7. Dimensional Drawing - Model 396RVP with Optional 1-1/2 inch Ball Valve PN 23240-00 
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INSTALLATION 
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FIGURE 2-8. Dimensional Drawing - Model 396RVP with Optional 1-1/4 inch Ball Valve PN 23765-00 
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SECTION 3.0 
WIRING MODEL 396R 

WIRING MODEL 396R. 
Make electrical connections as shown on Figures 3-1 
through 3-15 using the following guidelines. For wiring 
Model 396RVP, see Section 4.0. 

1. Pay particular attention to the analyzer or trans
mitter model number when following details on the 
wiring diagrams to ensure that the connections are 
made to the proper terminals. 

2. Use Rosemount custom cable Part Number 
9200273 for interconnect. 

3. The maximum distance from the sensor to the 
analyzer is 15 ft without an integral preamplifier. 

PRCP~R£ THE COAX CABLE:S .A S f0LL OW 

3A. 'SHUf.' lNSUlATiNC Bl. A.Cl< 'SHE.0.11-i BA.Ci:. A.t:10.Jl 11, , IN 

38, I 
I . 5 I 

&.0-
BRA IO 

38 SEPARATE TH!: BRA I D fP.OM THE INN(~ 64. ACI( CCJ:'.IDUCTlVE. SH~ A TH 

r::-:-: · '"'" -
~ ~ ... t BR A. 10 \_iNN(U et.ACK co:-:OUCTIV~ Sl-lF.ATH 

\_ SLACK I NS'JtJ.flON 

3C S::)<_OEA lNStJI ATEO WIRE fL;SE.R SUPPLILO) TO BRAID IF ~Ji:€'.~E!:i 

SCI..OER 
=;==i,;;;-;£=.==·=--=-

-'=- . NNlR 8tAn CON0UC1 tVE SIIEAl t-1 

4. Signal cable should be run in a dedicated conduit 
and should be kept away from AC power lines. 

NOTE 

For maximum EMI/RFI protection when wiring 
from the sensor to the junction box, the outer 
braid of the sensor should be connected to the 
outer braided shield of the extension cable. 
The outer braid of the extension cable to the 
instrument must be terminated at earth ground 
or by using an appropriate metal cable gland 
fitting , that provides a secure connection to the 
instrument cable . 

STRIP BACK ()JTER BAA 10 tt~D FOIL ARC-U T 4 IN f"RJM ENO OF CA.BL€ 
$7RIP '.N:'.l 1v:Di.JAl 'iH EH ,._S BA. CK. A.8.11,JT 1, • lN lO EXPOS[ T.-!C. WIRi.S 
LDCAi[ 'fHt- 1 ~(.lA)(]Al CAB!..E.S ANr. f-lRF'P ARE. I.S rcu.ows IS(E F'IFIOll ; 

30 STRJ~ ALA.CK C(JNOlJCi[VE St-t~ AT" I l ~J rD (Xi-'OSt C0R4.NCE. 0~ CR/\YI 
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Di. PENO ( NG ON WH lCH COAY YOU A~( r"R[P/1.RING 

ORA.NC[ OR CRAY 

~1L: iNSULATE EX P' OS[ C E! LACK St-EATt-' /SRl.[0 A~EA 

~R-'NCi E OR GRAY 
INSULATION\~' 

JNSIJLATE D WI RE 

& WARNING: IF INNER BLACK 
CONDUCTIVE SHEATH IS IN 
CONTACT WITH THE EXPOSED 
LEADS, OR IS NOT PREPARED 
PROPERLY, IT MAY CAUSE AN 
ELECTRICAL SHORT. 

IDWG NO. 

40396R24 

FIGURE 3-1. Cable Preparation Instructions (PN 9200274) 
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IDWG. NO. 

40396R07 

FIGURE 3-2. Wiring Model 396R-54 to Models 54e, 81 , 3081 , 4081, and 5081 pH/ORP 

WHEN INCH AND METRIC DIMS 
ARE GIVEN 

MILLIMETER 
INCH Jo i 

- lNtl CA DJl4iH oo; 
wwn: 

W'.4Jn!tRr.O 

! 
;- --

IDWG. NO. 

40396R08 

FIGURE 3-3. Wiring Model 396R-54 with Remote J-Box and Preamp (PN 23555-00) 
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DANGER: 
Do not connect sensor 
cable to power lines. 

Serious injury may result. 

ill. PREP ORANGE WIRE FOR PREAMP 1 
WITH BNC ADAPTER (PN 9120516). 

DWG. NO. 

40396R011 
REV. 

A 

FIGURE 3-4. Wiring Model 396R-50 for use with Remote Junction Box (PN 23309-03) 
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SHJSU t-1 
M0 ~P .. 

'3 5 ... =1 -~l.. 

DANGER: 
Do not connect sensor 
cable to power lines. 

Serious injury may result. 

ill. PREP ORANGE WIRE FOR PREAMP 1 
WITH BNC ADAPTER (PN 9120516). 

I
DWG. NO. 

40396R012 R;: I 
FIGURE 3-5. Wiring Model 396R-54 for use with Remote Junction Box (PN 23309-04) 
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WI.% NUTS IN TRA NSM I TTER 

GRAY, P IGTAI L 

INT EGRAL PREAMP Kit 
P/o'I 2274J -O I (?T - 100) 
P/ N 22744 - 0l px T C) 

I
DWG. NO. 

4 0396R0 9 

FIGURE 3-6. Wiring Model 396R-50/54 to Model 1181 pH/ORP 

& PREP ORANGE WIRE FOR PREAMP 1 
WITH BNC ADAPTER (PN 9120516). 

SENSOR CAB LE 

SENSOR 
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396 R- 54 

lAAN S MiTTE~ 

WJR£ Ml.ITS 
IN TRAN!H,UTT( R 

\ O!)q B 
10 ~ 41,. 
205 4 

TH? 
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FIGURE 3-7. Wiring Model 396R-54 to Models 1054A/B pH/ORP, 2054 pH, and 2081 pH/ORP 
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FIGURE 3-8. Wiring Model 396R-54 to Model SCL~(P/Q) 

TB I 
Cathode 12 

Anodo I I 
• 5VDC 10 
-5VDC 9 

pH In ll 
pH Guard 7 

SOI GrOYr\d 6 
Rer 

Rel Guard 4 
RTD ln 3 

RTD Sense 2 
RTDR•l\.m 

Orange 

Braid 

Blue 
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Braid 

Red 

White/Red 

White 

XMT -P -HT -10 

396R-54-61 

TBl 

Ground ~ 
4 • 20 mA/FF • 2 

4 • 20 mA/FF + I 

FIGURE 3-9. Wiring Model 396R-54-61 to Model Xmt-P-XX-10 
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INCH 

DWG. NO. REV. 

40396R21/22 C/C 

~ .. ,,r. ci: 
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" • ~-~~t.w 
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.. .J . 

FIGURE 3-10. Wiring Model 396R-50/54-60 for use with Sensor Head 
J-Boxes to Models 1181 , 1054 Series, 2054, 2081 
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FIGURE 3-11 . Wiring Model 396R-54-61 for use with Sensor Head J-Box 
to Models 54e, 81 , 3081, 4081 , and 5081 
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SECTION 3.0 
WIRING MODEL 396R 
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IDWG.NO. 
4 0396R21 

FIGURE 3-12. Wiring Model 396R-50 for use with J-Box (PN 23707-00) 
to Models 1181 , 1050, 1060, 1030, and 1023 pH Transmitters 
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TRANSMITTER 

{054~ 1054A 
2054 
TB2 

2081 

WIRE NUT INSIDE 
T RANSt.11 TTER 

I DWG. NO. 

40396R22 
REV. 

C 

FIGURE 3-13. Wiring Model 396R-54 for use with J-Box (PN 23708-01) to Models 1054 Series, 2054, and 
2081 pH Transmitters 
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FIGURE 3-14. Wiring Model 396R-( )-54 to Model 1055-10-22-32 
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Solution GND 1 
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FIGURE 3-15. Wiring Model 396R-54-61 to Model 1055-10-22-32 
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SECTION 4.0 
WIRING MODEL 396RVP 

WIRING MODEL 396RVP. 
Make electrical connections as shown on Figures 4-1 
through 4-21 using the following guidelines. For wiring 
Model 396R, see Section 3.0. 

4. Signal cable should be run in a dedicated conduit 
and should be kept away from AC power lines. 

1. Pay particular attention to the ana lyzer or trans
mitter model number when following details on the 
wiring diagrams to ensure that the connections are 
made to the proper terminals. 

2. The Model 396RVP uses a mating VP cable . The 
cable part numbers are 23645-06 and 23645-07. 
See attached wiring sheet for wire functions of the 
cables and wiring diagrams to various analyzers. 

3. The maximum distance from the sensor to the 
analyzer is 15 ft without an integral preamplifier. 

NOTE 
For maximum EMI/RFI protection when wiring 
from the sensor to the junction box, the outer 
braid of the sensor should be connected to the 
outer braided shield of the extension cable . 
The outer braid of the extension cable to the 
instrument must be terminated at earth ground 
or by using an appropriate metal cable gland 
fitt ing, that provides a secure connection to the 
instrument cable. 

------ O.t.Vh IWA DfUJh 

vorioool c-,or 

cua,111 flt:ICIIUCl ~ IUD 

llt/11(01 ,no UM5[ 

lfh IITD !IIE.f 

FIGURE 4-1 . Wire Functions for Mating Variopol Cable used with Model 396PVP 
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FIGURE 4-2. Model 81 Wiring 
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FIGURE 4-4. Model 81 Wiring through Remote 
Junction Box 
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FIGURE 4-3. Model 1181 Wiring 
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FIGURE 4-5. Model 1181, 1050/1060, & 1003/1023 
Wiring through Remote Junction Box 
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FIGURE 4-6. Model 2081 Wiring 
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FIGURE 4-8. Model 2081 Wiring through Remote 
Junction Box 
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FIGURE 4-7. Model 3081 , 4081, and 5081 Wiring 
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FIGURE 4-9. Model 3081 , 4081 , and 5081 Wiring 
through Remote Junction Box 
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FIGURE 4-10. Model 1054 Wiring 
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FIGURE 4-12. Model 1054 Wiring through a Remote 
Junction Box 
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FIGURE 4-11 . Model 1054A/B & 2054 Wiring 
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FIGURE 4-13. Model 1054A/B & 2054 Wiring through 
a Remote Junction Box 
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FIGURE 4-14. Model 54/54e Wiring 
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FIGURE 4-15. Model 54 Wiring through Remote Junction Box 
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FIGURE 4-16. Model 2700 Wiring 
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FIGURE 4-18. Model Xmt-P-XX-10 Wiring 
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FIGURE 4-20. Model 1055pH/pH Wiring through Remote Junction Boxes 
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FOR 396VP AND 
3%RVP SENSORS . 
CONNECT THE BLUE 
WIRE TO TB4-4 Oil 
TB5-4 . 
FOR ALL OTHER pH 
VARIOPOL SENSORS . 
TERM IN ATE THE 
BLUE WIRE WITH A 
WIRE NUf AND 
JUMPER TB4-4 TO 
TB4 - 6 <ANO TB5 - 4 
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MODEL 1055-10-22-32 WI RI NG THROUGH REMOTE JUNCT ION BOXES 

FIGURE 4-21 . Model 1055-10-22-32 Wiring 
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SECTION 5.0 
START UP AND CALIBRATION 

5.1 START UP. To obta in best accuracy, the sensor 
must be calibrated as a loop with the analyzer. Please 
refer to the respective analyzer/transmitter instruction 
manual for proper calibration procedures. 

5.2 396R pH CALIBRATION 

1. After a temporary connection is established 
between the sensor and the instrument, a buffer 
calibration may be performed. 

2. Consult appropriate pH/ORP analyzer or 
transmitter instruction manual for specific 
calibration and standardization procedures or see 
below for recommended two point buffer 
calibration procedure. 

5.2.1 Recommended two point buffer calibration 
procedure: 
Select two stable buffer solutions, preferably pH 4.0 
and 10.0 (pH buffers other than pH 4.0 and pH 10.0 
can be used as long as the pH values are at least two 
pH units apart). 

Note: A pH 7 buffer solution reads a mV value 
of approx. zero, and pH buffers read approx. 
+/- 59.1 mV for each pH unit above or below 
pH 7. Check the pH buffer manufacturer spec
ifications for millivolt values at various temper
atures since it may affect the actual value of 
the buffer solution mV/pH value . 

1. Immerse sensor in the first buffer solution . Allow 
sensor to adjust to the buffer temperature (to avoid 
errors due to temperature differences between the 
buffer solution and sensor temperature) and wait 
for reading to stabilize . Value of buffer can now be 
acknowledged by analyzer/transmitter 

2. Once the first buffer has been acknowledged by 
the analyzer/transmitter, rinse the buffer solution off 
of the sensor with distil led or deionized water. 
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3. Repeat steps 1 and 2 using the second buffer 
solution. 

4. Once the analyzer/transmitter has acknowledged 
both buffer solutions, a sensor slope (mV/pH) is 
established (the slope value can be found within 
the analyzer/transmitter) . 

5. The slope value should read about 59.1 mV/pH for 
a new sensor and will decrease over time to 
approximately 47 - 49 mV/pH. Once the slope 
reads below the 47-49 mV/pH range, a new sensor 
should be installed to maintain accurate readings. 

5.2.2 Recommended pH Sensor Standardization 

For maximum accuracy, the sensor can be standard
ized on-line or with a process grab sample after a 
buffer calibration has been performed and the sensor 
has been conditioned to the process. Standardization 
accounts for the sensor junction potential and other 
interferences. Standardization will not change the sen
sor's slope but will simply adjust the analyzers reading 
to match that of the known process pH. 

1. While obtaining a process solution sample (it is 
recommended that the sample is taken close to 
the sensor), record the pH value that is shown on 
the analyzer/transmitter display. 

2 . Measure and record the pH of the process solution 
sample with a another temperature compensated , 
calibrated pH instrument. For best results , 
standardization should be performed at the 
process temperature. 

3. Adjust the analyzer/transmitter value to the 
standardized value . 
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5.3 396R ORP CALIBRATION. An ORP loop is best 
calibrated using an ORP standard solution. Most indus
trial applications have a number of ORP reactions 
occurring in sequence or simultaneously. There can be 
several components that are oxidized or reduced by 
the reagents that are used. Theoretically, the ORP 
potential is absolute because it is the result of the oxi
dation-reduction equilibrium. However, the actual 
measured potential is dependent on many factors, 
including the condition of the surface of the ORP plat
inum electrode. Therefore, the sensor should be 
allowed 1-2 hours to become "conditioned" to the 
stream when first set-up or after being cleaned. 

5.3.1 ORP Calibration Procedure 

1. Make a temporary electrical connection between 
the sensor and the instrument. 

2. Obtain a ORP standard solution (PN R508-8oz) or 
one can be made quite simply by adding a few 
crystals of quinhydrone to either pH 4 or pH 7 
buffer. Quinhydrone is only slightly soluble; there
fore, only a few crystals will be required. 
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3. Immerse the sensor in the standard solution. Allow 
1-2 minutes for the ORP sensor to stabilize. 

4. Adjust the standardize control of the instrument to 
the solution value shown in Table 5-1 . The result
ing potentials, measured with a clean platinum 
electrode and saturated KCI/AgCI reference elec
trode, should be within ±20 millivolts of the value 
shown in Table 5-1 . Solution temperature must be 
noted to insure accurate interpretation of results. 
The ORP value of saturated quinhydrone solution 
is not stable over long periods of time. Therefore, 
these standards should be made up fresh each 
time they are used. 

5. Remove the sensor from the buffer, rinse and 
install in the process. 

TABLE 5-1 
ORP of Saturated Quinhydrone Solution 

pH 4 pH 7 

TEMPERATURE °C 20 25 30 20 25 30 

Millivolt Potential 268 264 260 94 87 80 
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SECTION 6.0 
MAINTENANCE 

6.1 Maintenance. The Model 396R Sensor is a dis
posal type sensor and therefore requires minimum 
maintenance. The sensor should be removed from the 
process periodically and checked in buffer solutions. If 
the sensor will not calibrate , refer to your 
analyzer/transmitters instruction manual for proper test 
procedures. If the sensor has failed , it should be dis
carded and replaced . 

6.2 Sensor Removal. Please refer to the appropriate 
paragraph for instructions regarding removal of the 
sensor for periodic maintenance. 

6.2.1 Retractable Version. 

WARNING;t,. 
System pressure may cause the sensor to blow out with 
great force unless care is taken during removal. Make 
sure the following steps are adhered to . 

A. Model 396R-21 (21" tube) 

1 . Be certain system pressure at the sensor is below 
64 psig (542 kPa) before proceeding with the 
retraction . It is also recommended that the per
sonnel wear a face shield and have a stable foot
ing. Refer to Figure 6-1 . Push in on the sensor 
end or the top of the J-box and slowly loosen the 
hex nut (B) of the process end male connector (A). 

B. Model 396R-25 (36" tube) 

2. Be certain that pressure at the sensor is below 35 
psig (343 KPa) before proceeding with the retrac
tion. It is also recommended that the personnel 
wear a face shield and have a stable footing . 
Refer to Figure 6-1. Push in on the sensor end or 
the top of the J-box and slowly loosen the hex nut 
(B) of the process end male connector (A). 

CAUTION 
Do not remove nut at this time. 

3. When the hex nut is loose enough, slowly ease 
the sensor back completely until the retraction 
stop collar is reached. 

CAUTION 
Failure to withdraw the sensor completely may result 
in damage to the sensor when the valve is closed . 
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4. Close the ball valve slowly. If there is resistance, 
the valve may be hitting the sensor. Double check 
that the sensor has been retracted to the retrac
tion stop collar. 

WARNING • 
Before removing the sensor from the ball valve, be 
absolutely certain that the ball valve is fully closed. 
Leakage from the male connector threads may indicate 
that the male connector is still under pressure. Leakage 
through a partially open valve could be hazardous, how
ever with the ball valve closed, some residual process 
fluid may leak from the connector's pipe threads. 

5. The Male Connector Body (A) may now be com
pletely unthreaded from the reducing coupling and 
the sensor removed for servicing . 

CAUTION 
If the male connector leaks during insertion or retrac
tion , replace the O-ring (PN 9550099) in the male 
connector A. 

6.3 pH Electrode Cleaning. If the electrode is coated 
or dirty, it may be cleaned as follows : 

1. Remove the sensor from process as instructed in 
Section 6.2. 

2. Wipe the glass bulb with a soft, clean, lint free 
cloth or tissue. If this does not remove the dirt or 
coating , proceed to step 3. If the sensor appears 
to be clean, go to step 5. 

3. Wash the glass bulb in a strong detergent solution 
and thoroughly rinse with tap water. If the bulb still 
appears to have a coating , proceed to step 4. 

CAUTION 
The solution used in the following step is an acid and 
should be handled with care. Follow the directions of 
the acid manufacturer. Wear the proper protective 
equipment. Do not let the solution come in contact 
with skin or clothing. If contact with the skin is made, 
immediately rinse with clean water. 
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4. Following the caution above, wash the glass bulb 
in dilute 5% hydrochloric acid solution and then 
rinse it thoroughly in tap water. Replace the sen
sor if it cannot be cleaned. If the glass bulb 
appears clean, proceed to step 5. 

5. Buffer calibrate the sensor (Refer to Section 5.0). If 
the sensor appears to respond sluggishly to pH 
change, soaking it overnight in a weak acid solution 
(5% hydrochloric acid) may improve its response. Be 
sure to follow the CAUTION above and to rinse the 
sensor's tip thoroughly with tap water. If the sensor 
will not calibrate, it must be replaced. 

6.4 Cleaning Platinum Electrode. The electrode is 
never exposed to these undesirable compounds. In the 
event poisoning is suspected, the electrode can be 
restored to normal operation by simply cleaning the plat
inum electrode with baking soda. Polish it by rubbing it 
with a damp paper towel and baking soda until a bright, 
shiny appearance is attained. 

6.5 Automatic Temperature Compensator. The tem
perature compensator element is temperature sensi
tive and can be checked with an ohmmeter. 
Resistance increases with temperature . 

The 3K element will read 3000 ohms ± 1 % at 25°C 
(77°F) and a Pt-100 will read 110 ohms. Resistance 
varies with temperature for a 3K and Pt-100 element 
and can be determined according to Table 6-2 or the 
following formula: 

Rr=Ro [l+R1 (T-20)] 

Where RT = Resistance 
T = Temperature in °C 

Refer to Table 6-1 for R0 and R1 values: 

TABLE 6-1 

R0 and R1 VALUES FOR TEMPERATURE 
COMPENSATION ELEMENTS 

Temperature 
Ro R1 Compensation Element 

3K 2934 .0045 
PT-100 107.7 .00385 
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TABLE 6-2 
TEMPERATURE vs RESISTANCE OF AUTO 

T.C. ELEMENTS 

Resistance 
Temperature °C (Ohms) ±1% 

3K PT-100 
0 2670 100.0 

10 2802 103.8 
20 2934 107.7 
25 3000 109.6 
30 3066 111 .5 
40 3198 115.4 
50 3330 119.2 
60 3462 123.1 
70 3594 126.9 
80 3726 130.8 
90 3858 134.6 

100 3990 138.5 

6.6 Sensor Tube Replacement When Used With A 
Sensor Head Junction Box. Replacement of the 
retraction versions sensor tube assembly involves the 
removal and installation of two sets of male connectors: 
One at the process end of the sensor, and the other at 
the junction box end (See Figures 6-1 , 6-2). Refer to 
Section 6.2 for proper removal of the sensor from 
process. 

1. Remove sensor from process before proceeding. 
The junction box with attached male connector 
must be recovered from the old sensor for reuse . 
Unscrew the junction box cover and set aside. 
Disconnect electrical connections from printed cir
cuit board inside junction box. Disconnect BNC 
connector to preamp. Unscrew hex nut (D) from 
male connector body (C). Separate junction box 
from used sensor. Set aside. 

2. Pry off split ferrule from sensor and set aside for 
reuse. Remove hex nut (D) and set aside for 
reuse. Check that the internal O-ring is in place in 
the male connector body (C) attached to the junc
tion box. 

3. Remove hex nut (B) from male connector body (A) 
at process end of sensor and set aside. Slide the 
Teflon ferrule and the male connector off sensor in 
the direction of junction box and set 

NOTE 
If stainless steel ferrule was used, male 
connector body (A) will have to be dis
carded with the sensor tube . 
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4. Discard used 0-ring from male connector body 
(A). Coat new 0-ring with a thin film of the 0-ring 
lubricant provided. Position it in the machined 0-
ring groove in place of the discarded 0-ring . 

CAUTION 
Make sure lubricant does not contact any part of the 
sensor tip particularly the glass bulb. 

5. Cover the 1" MNPT pipe threads of the male con
nector body (A) with Teflon tape (not provided) to 
protect them from galling during reinstallation . 

6. Pass the wires from the new sensor through the 
process end male connector (A). Make sure that 
the beveled edge of the ferrule faces the process 
end of the sensor. Snug the hex nut (B) to keep it 
in place. Do not tighten down fully on the hex nut 
at this time. 

7. Pass the wires from the new sensor through the 
hex nut (D), the split ferrule (from the old sensor), 
male connector body (C), 0 -ring, and through the 
junction box from the "neck" opening and out to 
the printed circuit board in the junction box. Butt 
the ferrule's beveled edge and the sensor 
tube against the junction male connector (C) . 
Screw the hex nut (D) by hand until the tube is 
"locked" into the male connector body. Make sure 
that the male connector body (C) is sufficiently 
tightened. The sensor will "click" into place by 
pulling the sensor tube away from the junction 
box, but will not move from side to side or pull 
clear of the male connector. If the sensor tube is 
correctly attached to the junction box, wrench 
tighten hex nut (D) on male connector body (C) 
(see Figure 6-1 ). Do not put the sensor tube in a 
vise or use a pipe wrench to tighten the hardware 
as these will damage the sensor. If sensor tube is 
not correctly attached to the junction box, loosen 
hex nut (D) and repeat. 

8. Connect the sensor wires to the terminals on the 
printed circuit board in the junction box in the manner 
recommended on the junction box cover,and 
reattach the BNC connector to the preamp. Screw on 
the cover of the junction box aside. Discard sensor 
tube. 

9. Insert the sensor in the process fitting. Stop it 
against the closed ball valve. Slide the process
end male connector down the sensor tube to mate 
with the process fitting . Tigt,ten the male connec
tor into the process fi tting . 
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10. Pull back hard on the sensor assembly, as if trying 
to remove the sensor, to be certain that the sensor 
cannot come free from the valve assembly and 
male connector. The built-in retraction stop collar 
at the end of the sensor will butt against the shoul
der of the male connector. 

11 . Open ball valve and position the sensor at the 
desired insertion depth and orientation. Using a 
crescent or open end wrench, tighten the hex nut 
(B) to secure the sensor in place. See Figure 6-2. 

NOTE 
A stainless steel ferrule is available if the 
Teflon ferrule does not adequately grip, be 
careful and avoid over tightening . This can 
damage the sensor tube. 

CAUTION 
If the male connector leaks during insertion or retrac
tion, replace the 0-Ring (PN 9550099) in the male 
connector body (A). 

If the sensor is to be stored, the rubber boot should be 
filled with ?pH buffer solution and replaced on sensor 
tip until ready to use. 
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A. PN 3.l551-00 
C. PN 9'>'>0167 F . PN . ~510118 

S[NSDR I f1EF I 

~ 
r 

PROCESS 
END 

PN 9310 11 7 

JUNCTIUN 
BOX END 

MfCHA NICA L 
sA!-'CTY srnr 

covrn w I TH 
IU' I. ON TAPE 

O. PN 9310100 
9550 16'/ 

H. PN j3046-00 

PROCESS ENO < A,[1 . C, &. 0 SOLD TOGETHER AS 
SST. PROC ESS CONNECTOR KIT PN 23166-00 OA 
TITANIUM PROC~SS CONNEC TOR KI T PN2:lt66 · 01) 

A. MALE CONNECTOR DODY 
n. Hf.'X NU T 
C. 0-R INC 
Q. THLON FERRULE !SST , FERRULE AVAILA~LE AS PN 93 1009 4 ) 

JUNCTION eox ENO IE, F , c. & H SOLO TOGE THE R AS 
SENSOR HE AD JU NCTI ON BOX F ITTING K!T PN 23412-00l 

£. MALE CONNEC TOR BODY 
F. HEX NUT 
G, 0-R ING 
H. S51, SPL IT FERRULE 

FIGURE 6-1 . Example of Sensor Tube Replacement 

TIGHTEN FINGER TIGHT ,1......-~.J... 
AND MARK ADJACENT 
HEX FLA TS FOR 
REFERENCE. 

l,--\-...l....A PUT WRENCH B 

~ = ==--~ HERE 

SIDE VIEW TOP VIEW 

FIGURE 6-2. Male Connector Tightening Diagram 
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TO TIGHTEN. 

WRENCH B 
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SECTION 7.0 
DIAGNOSTICS AND TROUBLESHOOTING 

7.1 DIAGNOSTICS AND TROUBLESHOOTING WITH MODEL 54/81/3081 pH/ORP. The Model 54 and 54e 
Analyzers and Models 81 and 3081 pH Transmitters automatically search for fault conditions that would cause an 
error in the measured pH value, as does the Model 1054A/B pH/ORP Analyzer to a lesser degree. Refer to the 
respective manual for a complete description of the analyzer's fault conditions. 

Table 7-1 lists the Analyzer/Transmitters diagnostic messages that indicate a possible sensor problem. A more 
complete description of the problem and a suggested remedy corresponding to each message is also listed. 

TABLE 7-1 Troubleshooting with Diagnostics 

DIAGNOSTIC MESSAGE 
54 and 54e 
81/3081 DESCRIPTION OF PROBLEM REMEDY 

"Calibration Warning" 1. Aged glass. 1. Perform buffer calibration . 
2. Sensor not immersed. 2. Be sure electrode measuring tip is in 

CA..b-RtE process. 

"Cracked glass failure" Broken or cracked glass. Replace Sensor. 

bl.ASS FRl 

"High reference imped" 1. Liquid junction coated . 1 . Clean sensor; replace if necessary. 
2. Reference Cell gel depleted. 2. Replace sensor. 

rEF FRl or rEF WRrn 3. Sensor not immersed. 3. Be sure electrode measuring tip is in 
process. 

"Input voltage high" pH input shorted or sensor. Check wiring . Replace sensor if 
"Input voltage low" miswired. necessary. 

"Old glass warning" 1 . Glass electrode worn out. 1. Replace sensor. 

bloSS WRrn 
2. Sensor not immersed. 2. Be sure electrode measuring tip is in 

process. 

"Reference offset err" Reference electrode poisoned. Replace sensor. 
(offline only) 

Std Err 

"Ref voltage high" 1. Reference shorted or sensor Check wiring . Replace sensor if 
"Ref voltage low" miswired. necessary. 

2. Sensor not immersed . 

"Sensor line open" 1. Open wire between sensor and analyzer. 1. Check sensor wiring . 
2. Interconnecting cable greater than 2. Relocate analyzer. 

LlnE FAIL 1000 ft . 

"Sensor miswired" 1 . Open wire between sensor and analyzer. 1. Check wiring . 
2. Bad preamplifier. 2. Replace preamplifier. 

''Temp error high" 1. Open or shorted RTD. 1 . Replace sensor. 
"Temp error low" 2. Temperature out of range. 2. Check process temperature . 

tEMP HI 
tEMP LO 
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7.2 TROUBLESHOOTING WITHOUT DIAGNOSTICS. Table 7-2 lists common problems, causes and remedies 
typically encountered in process measurement. 

TABLE 7-2. Troubleshooting without Diagnostics 

Problem Probable Cause Remedy 

Meter reads off scale . (Display Defective preamplifier. Replace preamplifier (for code 02 
reads overrange ). sensors). For code 01 , replace sensor. 

T.C. element shorted . Check T.C. element as instructed 
in Section 6.5 and 
replace sensor if defective. 

Sensor not in process or sample Make sure sensor is in process with 
stream is low. sufficient sample stream (refer to 

Section 2.0 for installation details) . 

Open glass electrode. Replace sensor. 

Reference element open - no contact. Replace sensor. 

Display reads between 3 and 6 pH Electrode cracked. Replace sensor. 
regardless of actual pH of solution 
or sample. 

Meter or display indication swings T.C. element shorted. Check T.C. element as instructed 
or jumps widely in AUTO T.C . Mode. in Section 6.5 and replace 

sensor if defective. 

Span between buffers extremely T.C. element open. Check T.C. element as instructed 
short in AUTO T.C . Mode. in Section 6.5 and replace sensor 

if defective. 

Sluggish or slow meter indication Electrode coated. Clean sensor as instructed in 
for real changes in pH level. Sections 6.3 or 6.4. Replace 

sensor if cracked . 

Electrode defective. Replace sensor. 

Transmitter cannot be standardized. Electrode coated or cracked. Clean Sensor as instructed in 
Sections 6.3 or 6.4 Replace 
sensor if cracked . 

Defective preamplifier. Replace preamplifier. 

Transmitter short spans between Aged glass electrode or high Replace sensor. 
two different buffer values. temperature exposure. 

Electrode coated . Clean Sensor as instructed in 
Sections 6.3 or 6.4. Replace 
sensor if cracked. 
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SECTION 8.0 
RETURN OF MATERIAL 

8.1 GENERAL. 

To expedite the repair and return of instruments, please 
call 1-949-757-8500 for a Return Materials 
Authorization (RMA) number. 

8.2 WARRANTY REPAIR. 

The following is the procedure for returning instru
ments still under warranty: 

1. Call Rosemount Analytical for authorization . 

2. To verify warranty, supply the factory sales order 
number or the original purchase order number. In 
the case of individual parts or sub-assemblies, the 
serial number on the unit must be supplied . 

3. Carefully package the materials and enclose your 
"Letter of Transmittal" (see Warranty). If possible , 
pack the materials in the same manner as they 
were received . 

4. Send the package prepaid to : 
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Emerson Process Management 
Liquid Division 
2400 Barranca Parkway 
Irvine, CA 92606 

Attn : Factory Repair 

RMA No. _ ___ _ 

Mark the package: Returned for Repair 

Model No. 

8.3 NON-WARRANTY REPAIR. 

The following is the procedure for returning for repair 
instruments that are no longer under warranty: 

1. Call Rosemount Analytical for authorization. 

2. Supply the purchase order number, and make 
sure to provide the name and telephone number 
of the individual to be contacted should additional 
information be needed. 

3. Do Steps 3 and 4 of Section 8.2. 

NOTE 
Consult the factory for additional informa
tion regarding service or repair. 
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Seller warrants that the firmware will execute the programming instructions provided by Seller, and that the Goods manufactured 
or Services provided by Seller will be free from defects in materials or workmanship under normal use and care until the expira
tion of the applicable warranty period. Goods are warranted for twelve (12) months from the date of initial installation or eighteen 
(18) months from the date of shipment by Seller, whichever period expires first. Consumables, such as glass electrodes, 
membranes, liquid junctions, electrolyte, o-rings, catalytic beads, etc., and Services are warranted for a period of 90 
days from the date of shipment or provision. 

Products purchased by Seller from a third party for resale to Buyer ("Resale Products") shall carry only the warranty extended by 
the original manufacturer. Buyer agrees that Seller has no liability for Resale Products beyond making a reasonable commercial 
effort to arrange for procurement and shipping of the Resale Products. 

If Buyer discovers any warranty defects and notifies Seller thereof in writing during the applicable warranty period, Seller shall , at 
its option, promptly correct any errors that are found by Seller in the firmware or Services, or repair or replace F.O.B. point of man
ufacture that portion of the Goods or firmware found by Seller to be defective, or refund the purchase price of the defective por
tion of the Goods/Services. 

All replacements or repairs necessitated by inadequate maintenance, normal wear and usage, unsuitable power sources, unsuit
able environmental conditions, accident, misuse, improper installation, modification, repair, storage or handling, or any other 
cause not the fault of Seller are not covered by this limited warranty, and shall be at Buyer's expense. Seller shall not be obli
gated to pay any costs or charges incurred by Buyer or any other party except as may be agreed upon in writing in advance by 
an authorized Seller representative. All costs of dismantling, reinstallation and freight and the time and expenses of Seller's per
sonnel for site travel and diagnosis under this warranty clause shall be borne by Buyer unless accepted in writing by Seller. 

Goods repaired and parts replaced during the warranty period shall be in warranty for the remainder of the original warranty peri
od or ninety (90) days, whichever is longer. This limited warranty is the only warranty made by Seller and can be amended only 
in a writing signed by an authorized representative of Seller. Except as otherwise expressly provided in the Agreement, THERE 
ARE NO REPRESENTATIONS OR WARRANTIES OF ANY KIND, EXPRESS OR IMPLIED, AS TO MERCHANTABILITY, FIT
NESS FOR PARTICULAR PURPOSE, OR ANY OTHER MATTER WITH RESPECT TO ANY OF THE GOODS OR SERVICES. 

RETURN OF MATERIAL 

Material returned for repair, whether in or out of warranty, should be shipped prepaid to: 

The shipping container should be marked: 
Return for Repair 

Emerson Process Management 
Liquid Division 

2400 Barranca Parkway 
Irvine, CA 92606 

Model _ ___________ _ 

The returned material should be accompanied by a letter of transmittal which should include the following information (make a 
copy of the "Return of Materials Request" found on the last page of the Manual and provide the following thereon): 

1. Location type of service, and length of time of service of the device. 

2. Description of the faulty operation of the device and the circumstances of the failure. 

3. Name and telephone number of the person to contact if there are questions about the returned material. 

4. Statement as to whether warranty or non-warranty service is requested. 

5. Complete shipping instructions for return of the material. 

Adherence to these procedures will expedite handling of the returned material and will prevent unnecessary additional charges 
for inspection and testing to determine the problem with the device. 

If the material is returned for out-of-warranty repairs, a purchase order for repairs should be enclosed. 
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The right people, 
the right answers, 
right now. 

Emerson Process Management 

2400 Barranca Parkway 
Irvine, CA 92606 USA 
Tel: (949) 757-8500 
Fax: (949) 474-7250 

http://www.raihome.com 

© Rosemount Analytical Inc. 2011 
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ON-LINE ORDERING NOW AVAILABLE ON OUR WEB SITE 
http://www.raihome.com 

Specifications subject to change without notice. 

Credi t Cards for U.S. Purchases Only. 

EMERSON. 
Process Management 
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DA. TA SHEET FOR HUGHES 
SAFETY SHOWER MODEL 

E){P ... J mi 4K/120[}; 

OUTOOOR/CNJOOOR HUGHES SAtE!V SHOWERS tTD 

TANK CAPACITY 

FRA ME 

-
TANK 

INLET CONNECTION 
SIZE & TYPE 

OUTLET CONNECTION 
SiZE & TYPE 

PIPING AND VALVE 
MATERIALS 

SHOWER OPERATI.ON 
; 

EYEBATH'OPERATION . 

OPERATING 
PRESSURE 

FLOW Al OPERATING 
PRE.SSURE 

I 

E.•rn•U: lnfo@hughes,sare1y-showers.co.u1<. 
Web·Sit~, www.hughes-salcty-~hower::.co:uk 
Whitefield Road, Bredbury, Stockport, 

Cheshire SK8 2SS, England 
Tet: ~•4(0)f81430 8618 Fsx: ,.•~(0)1814307828 

!!uro11o's L~'ll••t Menulocturar of !mo1gency S~fety 
Showers, ~,abaths ond Oecontamlnaflon Showers 

12ooi.. I ····-

GALVANISED MILD STEEL BOX SECTION (K) 

-·· 
ROTARY MOULDED POLY€THELYNE ....... ____ 

¾ INCH NPTFEMALE 

GRP DRAIN SUMP 2 INCH NPT 

UPVC PIPING & SHOWER VALVE. 
STAINLESS STEEU?(E~_ATH VALVE, 

PANIC BAR OR OPTIONAL FOOT PANEL 
-·--·-

LIFT LIO 
---- ---------------· 

7.5P.S.I 
----- --- ·····--- -·-··- - - ·- - ---

SHOWER: 20OAUMIN EYEBATH: 2.4GAL/MIN 
···-------· 

I I OVERALL DIMENSIONS I " I ' 4 .7 " I · , 12 -6 1/,' I 

UNIT WEIGHT {DRY) 995 LBS i 
·-----'--- ···-·····-------·· .. ···-·---'--·-- ---·--< 

HEATI NG TYPE 

HEATER LOAD ] 
~ELE~CTRl~CAL - ---i---- "-------...... _ .. - ···--

EQUIPMENT 
\-...--=.C.::ct.A-"S"-'SC'-'IF-'-IC..:c.;A.c..TcclO""l'-'-l _ -+-___ ____________ ___ _____ . _ ____ ____ _ 

ELECTRIC SUPPLY 

Pagto l '1 .!' 1 
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.---------- - · ·- ---- · - --!~-•JO- •-· -E:-LS-C(l\!ERED 

STD-MH-14K/1200 
EXP-MH·14K/1200 
STD-J-14Kl1200 

STD•MH-140350 
EXP-MH-14K/350 
STD-J-14K/3.50 
EXP-J-1 4K/350 

STD-MH-14K/750 
EXP-MH-14K/750 
STD-J-141</750 
EXP-J-1 4K/750 ~, it; EXP~J-14K/1 200 

..... .. ..... ............ . ·•·······-·- - - - --- --

rIBStAI..U', iiO t1 it!STRUC1IOHS G!.;Nf:RAL CPER(, no,: .s. 
TRAINl!iG msrnu:;r1cm, 

GtiNERAl. t.f;Ji.imMlCE :;. 
$ERVICIN ;'.; INSTP.UCTIJM!J 

1.1 
, .2 
1.3 
1.4 

1.5 

1.6 

I 1.7 
1.8 
1.9 

GENERAL 
MOUNTING 
WATER SUPPLY 
WATER SUPPLY PIPE 
MATERII\L 
FITTIN G SHOWER 
EQUIPMENT 
F.ITTING EYEBATH 
EQUIPMENT 
ELECTRICAL SUPPLY 
.A.LARMS 
NOTES 

2 .. 1 CODE OF PRACTICE ! 3.1 
2.2 TRAINING I 3.2 
2 .3 KNOW WHERE THEY ARE , 3.3 
2.4 KNOW HOW TO USE THEM ! 3..4 
.2.6 SAFETY POSTERS AND 

TRAINING FILMS 
3.!i 
3.6 

3;7 

I' 3.8 
. 3.9 

SERVICING 
WATER QUALITY 
SHOWER MAINTE~JANCE 
EYEBATHAND 
EYEJFACEWAS H 
MAINTENANCE 
FLUSHING 
SHOWER EYEBA TH 
CLEANING 
MI\INTENANCE AND 
SER\i lCING OF 
ELECTRICAL EQUIPMENT 
IMPORTANT NOTES 
OUT OF SERVICE 
PROCEDURE ··-·----··- ···-·'"-------- ~------ ---------

-· .. •····-·---,··--·······- .. -------
Huailos Sufoty Showors Ltd 

Whitefiel!,1 Ro~u Breubury etocf<port Cheshire SKG 2SS l:nglanrl 
Tel: +44(0)161 430 S618 r-aY. :+44(0)161 43 D 7928 

Emai l:!nfo@)1119her, .i;afety~ tiowors.co.uk 
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r\;-.fC'.'f ' lif f· ~,••r-r;Q,t·f L .• ',. . v . < ,.h --i""- r . ,E\'. 

tNSTR'IJC''f"f:O~S 

"! .i GENERAL 

Wilen planning lhe Onstallation of Ernergency Safety Showers, 
Eyebal/ls.~nd Eyelfacew•~~ equlpmonl'the advlGo of o ~oalttled 
first-ald person-or medical a<Nisor·slio,~d be sOtJghl to o• tobllsh 
tne most sullable choic,i of oqllipmont ." locallon and procedurec 
lo.- lh'$1-ald and d~contamlnaUon. 
11,ero is• pooslbll ity with some dangerou~ substances 1haI 
drenci1ir111 w,u, 1•1a1er could accelomto a ch•mk:al ieaclioo. Waler 
(ornperaturn may also l>ave ·a beartng on 1he effe.c!lvonos~ of tho 
equlpr,icnl cnooen. Co11slderellon should also bo made for 
disabled porson,, lnciucling peopf~ in-WheelcJoei<s or people with 
•µ•Clal ,eqoi:en1$11IS due to tna!r helgtit. · 
In all cl/cums.tance, lnslalla~on procooures should be·ln 
accordonce with. proper plumblno µraeflceo, Mutliple models v1ilh 
d:ttorenl typ~s. or ac!ivo on shoUldile avoided whcr,,ver po~!iti:e 
Emergency Shower, Eyobalh and Eyelfacewnsh oqulpmont 
ls .no! a.sunstfw!8 tor proper primary prolect1ve devicos. As 
s .dcfouco ~u~tnsl spla•hing lnJurlou·s liquids and llylug solid 
particles, work,crs ohould ,voar Pcrson•I.Protocnve 
!iqu!pmont-(PPE) •• ne.tldad,.WhlcN lhclu.de, • yo profoct!on, 
f•r.., pro!11ct1on nnd pro:tecllva elothlng. 

L.OCATIDN. 
Fo< ~meigen,:y Safety Shower E.yebal/1 ·or Eyillr-etl!wa•h 
equlpmen1 to work ofi•cllvl! ly.,,hen.needed, JI musl be.installed 
properly ·em/ in lhe cor1t1cl loc&!lon. Suct1 equipment should bli 
·foostallf.d within 1o·soconds reach lfan accidentuccurs; ou c1ossr 
thao'3 melrcs or f111111er !han. 15 metres. 
lhe nature, .eeveril.Y .. nd cn.tronmMt of Um haurd shoil!d he 
considered In doternii,,rio me maximum all01';2b1e:u11obs1ruc1e<1 
u,stanca. F<ir hatnrd5- \nvolving strcnn -aci<ls O!" caoslieli such 
.oqulpmont·musl-ho Immediately •dJacenl to ino hazan:I and 
outside lhe mosl likely spray paths. 
Emergency Sllower, EylibaU1.and Eyelfac0\·1ash unils.should be 
Joc.1ted ffl a prornlncnt pos:l1ton thl 1he &ama lcv~I ns tho haz.1Jrd 
.nnd Iha pall> or travel •hall bo frae rrorn. onstrvcuons &utn as· 
lts!vytraffic 

STD,MH-141</350 
EXP-MH0 14i<l350 
STD-J·14K/350 
STO-J-14K/350 
EXP-J-14K/35Q 
EXP-J-14K/350 

STD-M!·H4K/750 
STD-Ml-I- t4K/1200 
EXP-MH-14K/750 
E.XP-MH-14!</1200 
STO-J-14K/750 
sro,J-14K11200 
EXP-J-14K/750 

·--~•-EXP-J014 K/12.00 

or doo,wayg ttuu ma, prevent 11,e lmmadlal& U$e oru,.. e<;ul)lmenL n thsre 
Is a doo1wa1 In lhe pBlh·ofkavel. li mu,1 nof ue P.-,•si~lo tu i<lck or lalch lhe 
door agalo$1 ll1e ai<etlion. of !ravel and 111~ swin~ of t~n door must'!Jlso b9 ·1n 
the <Jireclion o!travel df lhe o)Q>osed person. 
Tho ar~a-around end 11ndem9a1h tho shower.should 1~ovlde Good drainage, 
~speci.illy Ir !here 1, a posslh:llly of the water neo:<J11g. · · 
Coriside1atio" shnuk/ lie giver. le lhe tocnlion ol eq1Jipmonl oensitl•• lo 
t,ea,y deluges of waler or dKuled ch'oinloals, In particular electilc~I 
equipment. TM wnrk ·nroas·bcnealh elevated shower& should lllso be 
C<>nsia'erad In lhls-teg$rd. 
\,</hon cqu[pmaot IS lacatotl indoors waste water must be conlal11ed /or 
sub•equci1tsore disposal or (horn musl be adeq.uele drwn~go. 
Furtha-<more, .. proceduros rr.utt tle lrl plece·for .cleeri11g away re$ldue waste 
wate, of!erthe use or.this ac;u ipment. 
Wo.lk-on Panel type root conlrol$ or ~oof Treadles must-be inslalled so 11101 
loose oti/ects or yrsvel cannot oi>strucr lhel, operalloo. 
\Noora there.is a posslbilKy of freoziny .. equiprnenr ~hail bo '"~•bly 
pro1ec;ed or •eifemati1'cly-a unllspaciffcally dllSlgned lo operate-in sucn 
·condo!,oris·shall ho inslallsd. When.11111Js are 1n,1alle~ ou1doors In very t,ot 
ciima\et, lhey shoul~ flo self-drainlog. ot ln&ull!lcd from th• r.lT•ots of · 
ov~rhcaling caused by·tolar radiotlo·n. Emergonr.y ~hOW<>r, Eyebalh ond 
EyeJFac:Awa::.h waler lempemtures mus1 never exc,..:ed 38.G"C or drop 
bek>w 1 o•c. 

VISlalLITY 

Ari unll• should be ctcat ly lat•Ued vriUn pu:togrom s!gn 1o EC StBndard 
S2/~81EEC'Jor lnrematioMI •<ruivalenl when outsld~ lhe EC) nnd 11')8 sign 
chau!~ be poslUone~ so lhal it it hl!thl} viSlbln w!f111n Ille are~ ,erv<"l by the 
equipment. A!So, wnersvar possible, gre•nAvhlle·~ltipes/lle.1"'1iogor~reen 
ligh:S snould be used to· help ·;genti(y'(ho Emergency snower, Eyebal/11mij 
Eyij/Facewa~h POsltion, .and the ar•i' unde(!he 111111 sho<Jtd ha well Ill al all 
ltmo, end tho .. operaling niechani~m mu61 be doarty vlolblo. 

I 
I 

i 

j 
I 

f'"1.°2 MOLJNTlNG 
------- . --· - ---- - - -------- --~ 

L_ -- .. . ---------··-----------
A,;s.ombly 
EXPmodols 
The mowans -~~pµlied paillally dl,asscmble<t to roduce !tansnort 
oos1s. Assembly'inslnrcllons are·enclpsll<) wlth tne unil. 

Mounting 
Emergency SJ.;,,..,. ·Ey!!bath and .F:yelFac:owaell unlls musl be 
mo.u~ted In aeoordonco wllh the.spocllicmountlng lnslrucliono. 
o noe lnst•ll~d Iha~ •tablltty should be le$Jed to. ensure !hoy aro 
safe -and pose no 11azard lo Iha usar. 

• STO,MH•1~K/350. 
• exp,Mti-i4K/3S0 
, 8TD-J-i4K/Jfi0 

STD..1-14K/560 
EXP-J-14Kl360 

, E:XP. -J-14Kla6D 
Fi< to sullabla level surface usifl!I M12 liolt~ of a longth and type 

..,_, '( -."4. ..... ..._ '-I ·• " - I 

,~ •ult the basa·m•lerinl. The t 5mm diameter hclos for fixing tolls are on 
cenlre ~isl1na,s of 980mm wide, m;omm deep (aµpro.;) ,.es shown-on lhc 
Gene,.I Arr•no•mant·Drav,ing. · 

STD,MH-14K1750 
, STD-MH-14K/1200 
• EXP•11',H•14K17S0 
• EXP-MH-1 4KJ1200 
• STO,J-1~Kf7E0 

STQ.J -14Kl1W0 
EXP-J-14Knli0 
l:XP-J-14Kl1200 

Fix ta sui1able lc<IEI ou~ace usir.g M12 bails of ii lenglh ana Lype lo suit lhe 
ba!.ie matet!al. Tho 15mm Oi:ameter J-,oles for roong bc-lts c1r~ en Genlrt:: 
dis lanoo• of 1270m·m wide, 1050rntn d08J> (•pprox). as shows 0,1 Ute 
General Arrangcmonl Drawing. 

I •'1 .. l r\f j _T .. ;::to!' c,ul:)PI V 

------------
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Emo1go11ey Shower, l;:yebath and Eye/Focow•sh unlt& .sholid be 
fed from a ~oJabi6 water supply (drinking waler or watar o/ slmi ler 
GUalilyl snd where nor,.;s•ary a 1100-rel'"n <;heck va!Vc should be 
fiUerl 10 the supply pipe foe~ir19 the unt\. 
Tho us,; of a tong suppJrrun should be ovoided, especial ly whero 
·ii ·requires hnaiing to plovMI froezln!) or where. ,1 can be hoalad up 
due to tho clin1a11o·cp~111llons. 
The supply rlR• shoijld have.al loast !l1e·same diameter as 11,e 
inlet pipe on !he eQIJ/pmonl je~cn larger U long lenolhs ol plpo are 
bolnO used lo food this eqtJlpm,nt and ospccial y IC 0t1!y low wa1er 
pros.surr.s. aro ilvnllabl:e). 
Wl,ere mnro then one.uoll is ftd from lt>e ~•me w61or aupply lh~ 
capacity should be &uch· Iha!· all units sll<lul~ b~ op_anblo al the 
some time 1,ithc,µl lmpcded performance. Furtheimoro, no 
permanont er templ)raiy conoecllcns 3holl be made to thn water 
sopµly that can affoel th~ flow rota or pres,;ur• wet, lhatlhoy drop 
below· thiJ rer.ommonded mfnlmum. 
To.st, must be cM1od cut fo!lowlnn mswllaUon to ct,ocl: the water 
sup1~y pressure cannot drop helow Iha re~nunended rrJnirnvm 
when o!her dcm,ands ai e made on II. 

Whem a high un regu\~ied pressure Is experlttn--..ed u,e pressure must bn 
monJto«Jd '°' ensure·u1al· lt does not i?JCooed 1he reeomrnended maximum. 
Jr Ute waler pressure e:xceed$.lhe manvfBcturnrn recommend~d maximum 
a pres.UM reducing v•lve should b8 filled within the supply tine. 
For flret-3rd !roalment of casuel!ies thlll hove bean lnvolvod in accldo111, 
,,,w, uirt•in apeciallly d•emlcals II •~•y be reoomrnended· that ·•dd/Jlves be 
added lo the waler flol"I . 

Inlet Connoctlon 
¾ inch ESP Femole inln1 sUuall:d urv.ler tho lank near the showor rose, es 
shown on oe-nernt ArraoQ P.111tml Drawing. 

Minimum s u~ply Pressure 0.5 bar g. 

Ma•i1num Supply Prossure 2.75 bar ~- . 
Higher pressums oar, be act.omrr.od eted using the .appronnata Inserts 
fitted within !hQ boUccci< Vl!IYO$ to enable lhcm to cope·wi\h Iha increased 
praasure (avaDahle fn,e ul chargo from HUGHES with fiUinu inslruclionsj. 

The ma,omurn s~pp/Y pras&Uro should not,exeaeo 6 bor g. If ii ls poc;slblc 
tor U1e supply wale, pressure ta exceed 6 lJJt g then a pressure rOOt..iciOD 
vol"e should oc mied In the supply pipe. 

IT.4\P[t;i::;_:_R_S_U_P_P_L_Y_P_!P_E ___ f_,f,.,.-,.,_-T...,.E-F-~i-A-.l----·--- ----- - ·------

The wuter s~pply pip~ con11ec1eo to the Em~,gency Shower, 
Eyob•lh ano EyeJf ac:.owa.sh eq,ri~m•nl m\Jsl_ oo olther of lhe same 
matorial or Of a rna(erfal comp,libie \"Olh lh•I ol !ho unll \00VOid 
COriot;f011. 

Tho use of dlsslmilt.r melals In 1he supply pipe shoUl<I be avoided 
.as lillti could ca~s• corrostort lhruun~oul ~ system. ~nsl Iron or 
mild ~,eel pipe and r,111ngs must not be us·od unless !hey are 
r,rolElr.ted \'lilh 3 !J3IV~nis·cd fiol&h , 

-·--·----·----------------
IMPORTANT NOTE: 1,ola~oo Vslveg •hould be filled lo lhe·supply pipe, 
In an ~=ssib!e pcsltton !or use dur,ng malntenanoo. The lsoloU01t valvei: 
shm~<t have looking n:e<~ ,., "''°' 'to prevent uriat1tho1l6'ld shutoff · and 
should bo labelled accordingly 1\'ilh bod pormanenl tags. 

Pipework matotlal 

Weler lnlel conneellon entl , hower pJpewori< mal•riol ls uPVC. lfth• 
wpply plpo.t, meta.I it rs rer,00\ITlar\den lhat it. ohould be ..,rt.,1et1 eteclric;,lfy 
immediately t,ororc il conner,($ to Iha plastic Imel on the he.ad er tsnk. 

--------------·-·-----···- --·· ----------~ 
:_ 1.5 FITTING SHOV'JER __ :QUIP!JlE't':T -·---·- ·- _ i - - · - ------~·-·~ -----' 

All r,ipeW<l<k should be ftoshsd out priorlb corrnect!ng U10 shower 
10 clear U,e ·lino of joinUhjJ tapr,. pipe-sealanls ond olhcr 
commlssionll)g dohris. 
Afterlnslallalion 1he shower should be nusl,;,d olrt lo cnsuri, 
pro~er operation and whore neccsaary :he shower head should be 
romoved and deaned. In lhe earl), par! "1 the life of lhls 
equlpmenl, this proc"'111re mus! be regulany repe~lad. (Refer to 
l,lainlenanee end Servicing ln,lrucllon• lor !urtl",e< dotru:s). 

SHOW6R EQUIPMENT 
Th& Shovrer Rose. should be removed during lnilia·l .fiustiino.afier 
inota11oUon: Tlie ~ se~-topping sw,ws should be removed before 
unsaewing the shower-rose. Afl&t nus.i11no, the rose slroulll be replaceo 
using ~il icone g,eose. 
Care must be !~Iler. not 10 over.Hghlsn the shower roses when rep:aei119 
lhem 

j ,.5 FITTING EYEBATH EQUlPMEr~r'- - --···•. -- - ·· ---··--
L_ . ___ ----- ------ -

EYEB/<TH & HE/FACEWASH EQUIPMENT 
Before opsroling tho Eyo/Faoowo•h equlpmenHottbc f,ral limo. tt 
I~ advl!atrle 10 romove the· s!ralner (wtuus ftttQd) and EfU.:J.Y heads 
and flush Iha unit until lhc waler Is clean and free from 
ccnlamlnal/oo and commissiorvng debr'5.. The strainer and spray 
heac!s should th•n he replaced ·and a 1est.sl10Uld he C3n1ed out lo 
vorify proper opeii\lion. The fino mesh straine, should be 
mcnt!:ored fot buHd•up of dP.bris or other .solids1 end In !ho ear1y 
pa trot the life of this equipment 1hl• procoduie must ba repr.a1ea 
moro ,eguhuly. 

------ - -----·--
Poor perlormance sl\Outd be lo;iged i1nd irnmedlataly reported to tne 
mai"la:gen1ent end rectified as 6oori as possible. 

Strain!>( RJ!movol 
Remove \ho label!ed c:o-er on \hB imoerslde of the tan1,.10 gain access lo 
the ·eyebath s!rnlner. Or.tt1 the.Eti:.aJnoi lu~ad ts rf:!moved (th.ls.i s 0fl1N'( 
achieved usln_g ~ 22mm.hox spenn~r or socket) Iha gaurn filter can 00 
remirl/cd for.dennlll!J. 
Cara muct be taken rrot tO over:tlghtmi tho sirOlnt;1r head \o/l"if)n replacing it. 

I'*·' EL::.CTRJC.L'.L SUPPLY 
-------------------------------' 

Where an F.merocnr.y Showe<, Eyebeth and r-_y,IFar.ewa,h uott 
n,qulres an ele~ricol su;,ply, either fo r healing. coo•nu c,r ligh1,19, 
then tho sll}'plY should co11fo rm lo lhe requrremcnls a, cJela!lecJ in 

Tonk Shower Eloctrlcal Rating 
• 6TD-MH-14KJl60 
immersion h~ater, arc slJ'ltal.Jlc f<J r os! .!~L~On•Flameoroof areas, o, au~~·-
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'."ihespecific.lnslrucllons. Elec(rical equipment filled.lo 1heseii0Tis-·-desi9oaled as Zone 1 &. 2, Gas Group, llo, llb & lie, Teniperaluro Class 
·shou1d·oe supplied lhrougii a ocnsilive clfC'.Jil bre~l<e;.An Earth T3, whon •l!"dfr~d. '!he healer r:iling Is 1KW@ 110 01 240Vofl~. 
Leakage Circuit 8reakc (ELCB) Is also highly recommencle1. 
Where en elecirical supply Is filte.d it shoul<1 ~e connected lhrougt, 
2 lock,on swi1ct, Jo ~Uow Ille el•cl~city supply to b~ swltchec 011 for 
mointenanca purposes only and .shoL'id 11e labelled accO!dlngly 
wllh faced pemrooonl logs. 

TankShowar l:lect:lcat Dewlls 
T~e elGGllical components of the !ihowor ara wired H1to junction 
oo~cs postt1oned as shown on the Gcnc1al Arcon9emcnl Pm11og. 
Wiring dlagr~ms anti clcctncal loadings or~ pro~ded ,·~lh ea.ch 
st,,,we< ~Jld sre placed IO$fde·eac11 function b:»<. 
1'ne cable er.tries on the jur1clion.box are suitable fur M2D glaMs. 
Connections ~re U:-10. noutr_al ·ar.d ·eartli,wi!h a Single Phase 
Gunpfy or olther aOHz or 60Hz, and of 110 or 2~0V01ts (dtipondanl 
on cuslomar specificalions, 240Volj3 being standard}. Tt1e 
eteelri<1i>I supply should be filled Will; o cirooil brenker rAtea .aomA 
30ms. r·---··--·---- ---- ----·-· -

i 'Ul ALARMS (where fitted} 
1-- -~--- -··---- ---

Al~rrns ate gen8/ely fitted wl1arc.r,e1sonncf ivo1k In arees where 
hazanla,,s chemic•ls a,e prr.so~ nnd m.~rtltl1l.,.r, ~\118113 
con1munle11lion, may nol h~ readily available. In all r,irc,1111sl.anC<10 
the nature of1he k;zal\l and Its Jcr,atiO/l sh<luld he evaluated Md 
atanns shculd be conaidere~ lor Em2rye riey Sl1ov111r, L:y,,b•lh and 
Eye/Focewash equipmenf. 

,An al;mu system (if filled) would be •~llvalad wnen the. 
Emergency Silo, . .,,., Eyebatl, or Eye/Facewash-il< oporalad, 
-TM· alarm sh al l>I! acli',.i led by a now switch on the ~upply pipe 

· or by• switch pn the valve opomtlng me:hunl,m. 
·- Tile-alarm sh.aWoound 011thounita.-v,~11 as a1.a ramoteloCllllon 

·thnl is attendod du!lng OIi working·naul'i. . 
- The alarm shal show on a visval dl,play board in tho •Uendod 

loc;ilion lo lrtenlity 111<1 locoUon ol lho cmorgency. 

• STD,l~>M4K/760 
• GTD-MH-14K/1l00 
lmnierslon healer., are suttable for 11$ 0 In Nor. -F lam•proof a,.,.., or eroas 
designated•• Zone 1 II 2; Oas Grouve Ila, fW & lie, 1'emperalure ClaBS 
T3, 1"1en.specifi0<!. The heator r~!ing Is J l(l,'J@- 2•0Volls o; 1.7 KW@ 
110Vtilts. 

LlgMs 
(,'11\ere opUbnal Hghls OTe fitted) 
Fer a Ncn--Flameprool.indJcator lighl lh_c power r2ting I~ 2 x 60',\/alts {max) 
and U)c lrghls ar&t.ued wnh ·bayonel IYP• (022d) lao,p holders. Fl~meproof 
lndicaltirllghts .orera1ea·at'1oowa11s (mlix) and have Es (f?27flype temp 
holdeiS. 
Noto: II i& acc,;pl•bl~ and common pracllc<l to fil lov, wattage ene'll) 
saving lamp•. 

Alarm faclll\y 
M,ig:ialk:'111~ op•"l!ed Proxi1nir1 SNllchcs ari, ,iuilable for u:re with eJoclric 
supphs up IQ itioV01ts,._btil ii I< gcnaraiy plllfe:ab)e lo ~tG a low voltage 
on an lnlrilislcaliy sale circuit When hvo P1oximlty Swilel••• aro wired inl~ 
one junction box, lh~y Will norm a Uy be V,i/ed.lr> par.;llcl-for 'nonmilly opei,', 
but could if rcqoirod, .be wired In .err.,. for'noonally closed'. It~ poos!hle 
lo cllang~ lheceontac!• lo lhe nom,aQy.Clo.s.ed position ~y revlnr.g tho 
junction.bQX A wiring diagram Is i111llilied and can qe !OUnd \\ilhin tt,e 
juncllon box. · 
MemMl\lely one Is avallablo from lhe. Service Dcpai1rnent el HUGHES 
SAFETY SHQ\f\lERS. 

t- 1,vcl ~wilcll -can be ntted lr!slde Iha showertank; 10 lndicole by an alarm 
al a re111ole con1rol pl)Sifion, \\lhen the wot~r ro-:3ehcs a Jow lovel. 
Thn lovel SY.itch lnli1ctl ir\lo en independent junc~on hox, suKable ltl1 
electrical suµplros of up lo·250Voll• . 

[[ - · ·- --------- - --·····-·-·- ·--------·-·- - -·. .... rJr-.-,-s 
:;-t • .. ...... c:,. ---·- . 

OUTing !ho installation, if ~~\/lee Is r8<luoed or further coplc• of 
arawing, are nee~ed, HUGHES SAFETY SHOWERS.ehoukJ be 
conl~eted tmmodralely. · 

------------------·-- ! 
One waGk dflercommlsolotii1111, <it once Ike ptar,1 ls IJJll1• ops1ali0naJ, lhe 
Emergenr;yShower. Evebalh and Eyc/Facowa,1, u<•"• should bo oncrnled 
antl ClleckeiJ ro, co11ec1 porfortnaliro. 
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2,. 

OPERATEOI"\: 1.t:d~D 

YRAtiNfNG 
Eh,STRUCTrO~S 

2.1 CODE OF PF.A.CTICE 
Chem iaal butns-
Remove a.tlJI comaminate~ clothin~wnrch Is nol sllick to 
Ille sl<ln. Flu.ii v!irh plenty al cleap: cool.waler for 10-15 
rrr lnules. Applv a ~1eril<Sed dre,sing to exposed, dsmaged 
sl<in·and ••rid Iha casually lo hospital. · 

STD-MH-14K/350 
EXP-M~l-14K/;'l!i0 
STD-J-14Kl350 
STD-J-14K/350 
EXP-.J-14 K/350 
EXP-J-14K/350 

Chomic•I In Ille eye 

, ;-·c,=--:::v .•').• ··· _,.,,,., ." a.,i ;i......-.. u , ,. fu,. • 1"1ho Clt~.lli n 

l,100£i.$CO'-aff!:? 
STD-MH-14K/750 
STD-MH-14K/12D0 
EXP-MH-14K/750 
EXP-MH-14K/120D 
STD-J-~4K/750 
STD-J-14 Kl 1200 
EXP-J-14K/750 

._;, EXP-J-14K/1200 

W2sh out the open aye coni_1nuous11 wilh ciea.n, CQOI waler for IOto15 mlnuios. 
Peoµre wilh eyo Injuries should be ·sent 101\6.pllal vli1h a paq over !ho o_yo. 
The? n,-,t few secoiPlis !ofJ01vlr1g Gn ey& frltuy aro·oftsn criUcal to ml11i'misfr,g tna 
soverily al Iha injury. 

'--cl =..,,..·~.2--,-TR_A_l-.-N_H_xG_-~-..,,....,--------~-__,.....,...·-·_--_-···_--·_· -_-- _--_--=---=-··--__ -=-~---_-~! 
All amplaye .. 1hau,nter ;,otenuol(Y. bazardou• ••••• 1t1 Uie It ,. 1he respor.sibility of all •mployc~ to .snsu"' 1hal thei, om ploy••• aro lully 
wo11<p1ace mus! tie lral11ed In die use or Emorgoncy b"S lnod wllh rogard to Heallll and 6alety al warl<. In the caso v.t1ere emnfcyees 
Showers, Eyeballls and Eyc/Facewash aqul~melll. Wltef6 may be exposed to·hazerdous .matertats lhoy shnll·oo lnsbn~llitl •~ lo 11·,,; 10C11l1im 
mu1Up10 rnodo:S •~th dffleron1 typos ·o( oc.llva!lon-are and l)(oper uoe of Emergency Safely Showers, Eyeballls and fru,.,wssh 
lnstailed ••~tl,m the s~muwarl<lr,g area sddi1ional1Ja;nlng Fo~ntams. l~sloiction~ for all am·e,gency s<jllipinenl she!! be readily ao;ailable. and 
mu•I boJ:errtod ,.,ul Govering lho dlffsrent,melhods-of accessl \Jle to personnei, whether or,'not lhey '"" amp1oyMs ofthe-compaoy. 
aciiYQllon. Employoos &tlould el,u b~ svl~rc <ll the exact 
loe81lon or air F.morgondy Shower, Eyeb~th-an_d 
Eya/Face~;,iash onl1,3 and .a reco.rd of !heir treint110 musi be 
kepi for• period of 5 years. · 

The most lmpon1in1 factors ilrc ·10 'lrnow whare I/Joy iJN' and 'linaw howto u,e 
them'. 

r----:----,-,-,:-----,----,-------------------·-·· ·-·-- ·· 
/ 2.3 'Knm',• w:hr.:re thl?y are· 

lni!UIU_y, this lnvolses sho1•4ng uainecs wllem !tie unl1s- ore 
l=tsd in areaa wtiero thoy wlli work or m~y wc1k iri 11,e 
futun, .. ln n1os1 lnsloncee-thl$ i/\VolVes • limited numij,r ol 

II .is imponan1 to moke eoeh person a"are ol tho po£rtion Cit emergency safety 
equipment t _efore •tantng work in any area. FurthQ:more., It ls eJso tmportanl to 
r•niinti cuirent e:Jlployees of their toes.lions 

[z:4 ·Kiio"iviio~v·io-usithe.m ,------·--- -- --
II ls m.0$1 •m?ortant tlurt the affected part shoukl be·Ousttec earned.out by 1ho Company'• qu,ufie4 first-.t4 per.;on or meo,cal e1<parl). 
with plenty al a•an c,,ol wator for10:1or~ minulo,·. 
FOf 11il;hl)' toxic ,ualeil~r,. suth as Hydrofluoric Acid it -ls 
recommendM that lh!s b• oirlended to 'up 10.ao m!nules' 
<ler,cnda/11 on inrlivld~al .cfrcun1slances. 
Durlno. slloworlng eny ccnlamineted cioU,lng, w!l lch Is nor 
stud; to lhc skin, shoultl bo removed. This lnoludas shoos, 
rif1gs 1 watches,. ate.. 
Medical odVioo n\(lsl always be sough! follov,:ng any 
incidenl lnvoMng dangerous· chemicals or oorroslv,; 
sllbst~n,es. Contamin.ateJ clothli,g musl be..hang6d and 
disposed .of property. 
For washing ofll1e·eyes, lrolnlno •hall $llpulale·IJ1e 
Importance of hold Ing the eyelids open and ro~inU lho 
eyeballs so thal flushlno ·nurd will Row on all surfaces of the 
eyes aod undc1 Iha eyelids. 1M1ere con!Bci lell:!<io are 
Ming wom tl\<!s8 shou·td Ire re inoveil es quickly as 
pos.s!ble during the nushl"'1 peno<f. 
F'or tacial splashes. where gog,gles h\:.iV~ boen worn and 
chemicals haye not coml. Imo LOnt3·cl with U1e eye:s.·lho 
race .11~1 be given .an inl!iel flushing with !ho 90991~~ on to 
avoid washi<ig thetnfcsls Into the 4'yes. After a fe'"'· 
seconds the goggle:. must be removed and both eyes and 
taca should ba flushed !or Iha full recoh1mei\deil ""'ation. 
AAer u•lng a plumb•d-in EyelJath w Eye/Facewa•ii unit II 
Is ad\11-Sable.10-uso an Eyetiatti Boll ie filled V.-i l.tl 3teriJe 
saiine solutlo:1 or mt!dlec;h_y ac.:epted equlva!~n, (01!$ ,nay 
be 

No lo: For any li1Cld•nt 1/JBt illllfl/V9S che/1rir;;af$ In th• •Y•$ it Is ,~commondod Iha/ 
Iii• pa/lent #1011/d l>lw•y• vi/Iii hospital /o e11su:e that th• f,r>l-• icJ m,aimet1J hbs. 
hl'Jer: e.ucc.esMuJ. 

Showor Actuation 
Tho Tonk Showe/ Is a~uate<I by means al~ /Jlstlm:tiv• rod 'Pnoic· pu&h bai. II the 
o'pjional Wa11-011 ' Pnoel type faol conlrol ls filled ac1ualion i~ l1y loot pl011swa 011 
the Panel. l'ti,; foot control linkage Is desJgnBd &o lhal hand operotlon is -a~•,ays 
""":labte should Olis bscome n~c..ssary duo.lo reslrlclions immohll17ing the fool 
comrol. · 

Eyr>1Facewao11 Aotuallon {Where fitted) 
The E'y!-JFt!cewash FouMQfn is; actµa.ted by simply. Kiting ihe, lit.I. or, If an oµJlon?! 
Fool Treadle iG filled, by pushi119 this ~owp Ylilh !h~ loo:. In u,e·laltE!r CIW), tne 
lfnkage polls Iha hd el ear oJ lhe face,1a•h limuse,. ~nd activates lhe ••lvo 
stmullanaou~Jy. 
Tht:- iwo faathVas l1 \.l iffttsora-can h~\te U,elrfto_\'J rates adjus ted togolher, oy 1ha 
lhroo pronged reglOla to:. arseparalely, ht moan·, oflhe-grub s¢raws on eoch si-:le 
of !he te~-p1ece In tha cen!fQ ol lhe facewash )loWl. A -Imm 11.,en key w,11 ~• 
requir~d for th1g-adjosl111ont. 
N,;>lo: En$Ure the dHfusefS are c~ean prlor to adjcsling tl)eir now r.ale. 

ttondheld Eyoba!h Acfualton {whore fllto<I) 
Pulling. d01i'n lhe operalmg love, •eluate& the Ey•bath. This sh<r.1ld be don~ once 
tho Eyebalh dltruser IS Rmily h•id 1'1 th& otlrer hand. 

l2.5 SAFETY POSTER~ ANO TRAINING FfLMS J-. 
--~--~--- ·- -·--~- -- --- -- . ·-- - ----- - -· ---- ---,-.,,.-~--=----- -- -- ----·===-==,,-Safely Pooters or Safely Training Rim• ;11e an J"lportant Salet\l T,.inmg Film$ and Sekty Posters ere available from HUGHES Sl'.FETY 
way of 1ral11ing ·employees an<! vi.sl:or$. SHO~VERS aod these give clear and ccncise•insl!uctfons as to n,e use oflllis 
S'atew Posters shciukf be di.opla)'e(I in_promi11en\ posiUor,s tmpo,tsnt life saviog e<tUipn1enl. 
to lncreal5& awareness In the workplace of Un, existon:;o o! 
U1ls equlpmenl and to show how It is operaled in ~sc of 
an emorgency. 

See HUGHES wob silo tore,an,pio~. www.hughos-5aTety-ohowcrs.to.uk 
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j 3 . 

i MJU[\;'TEtiANCE /~h'lD 

SERVfcCf h~G th~STRUC''nOh!:S 

3.1 SERVICiNG 

AJr Emerge~cy Show•r, Eyebath and Ey8'Facewash eqitlpnienl shollld bs 
seNicB<t ~nd .cleaned regularly •rtd •l loast every s,~ rnonihs in o"rdor 10 
ens.urc pH1pe·r ·0pe,a1Jon: · 
Records must be keFI for a pcrtQd !if it least fivo yolirs of·th~ eicam!nall,:,ns 
.aod tests carriod oui. 
IMPORTANT NOTES! 
Mninlerumcs-and seivlcin9 n1u&1 .only bs carried ~ul·when r.:o olrier airtivilies. 

~:.i!af,0°Ef.d¥ r;JI;d;R:3\-.i'ER . 
__ _______ . . ________ l~lQ_'fJ,

0
1l~1!_.t._~~

0
~;;~1"=,B:>~: 

STO-MH-14K/350 STD-MH-14K/750 1 

EXP-MH-14I<1350 stD-MH-14K/1200 I 
STP-J ·14K/350 EXP-MH-14Ki750 
STD-J-14K/350 EXP-MH-14 K/'1200 
EXP-J-14K/35D STD-J-141<1760 
EXP-J-14!<1350 STD-J-14K/1200 

EXP·J-1/lK/750 
--):• EXP-J-14K/1200 

ee!Viced by th~ Emergency ShQwer, Eyeballl ~-r.d 
Eye/F~~wast1,equijm1ent 
boly tra.tned pciso.nnel with In-depth knowl<idgo of •his llfe
aavino ~ulpmenl slioulo c~rry oul molrltcnanco -and ~eMcing. 
fltll training available from tho ·Sor/I~ [lopar1JTienl • I HUGHES 
SAFETY SHOWERS. 

f arc bc~nq undottokoo in tho p!3nl oroo ______________ - -----------------------'-----, 

1 3.2 WATER QUAUTY J L_ _______________________________________ _ 

Pertodic a_naly$iS cif"lhe water qua lilt within l!ie E, llai!I ency Shov,er, Eyebalh 
and Eye/Fat;ewasb c~urrmant l& recommended\~ ensurc-lhcro 1: no buikl op 
or hormu~ baclclla._ . . 
If nece•sa,y, fo!lo,AlllJ tho lP.sl, lhe unit should r... thoroughly olaened and 
chlor,1atecl/di~infac.e-0. 

TanlrO~lnfocUne 
Firstly, isotrue thewa1eq ano elet11ic~y) supply and d!ain th'<! tank. Then 
'"'"""e the .~llo,vo, rose a11d oysbalh strainer and.plaCB !ham In a contslner or 
50 P F .M. (Pa Ms Par Mi lion) dissolsed free chlorine fer ooe 11ou,. Tile Tank 
SMwerrrd · 

should ther, be·remooed and·!he l:ink arid Id should be 
lhoroughiy cleaned tek111Q.a!le nol to.detiraga any parts·Jnslde 
the l•nK 10cf1-es the ball CO(:ks or the Immen.loo haalor (where 
filledJ.Tho tahk should then be·fir.od ·1\1(h chlonnatett-w"aler elf 
60 ?.P.M. chlorine sl<ei,gth . Tt.• ·shou!d then .be 1en for one 
how and tile showor and e~balh •houll!be .lrlenUfied as being 
'Olli of Se/Vice'. The eycll1tn should be opamlQd lo Neid 
chlortnaled watc: ,n 111&-feed tine tor one hou,, anerwl!icll limd 
th• syslom glrouldllo emptied and ffusheo out w,111 clean waler 
then refilled. 
The shower fose and eyebe.lh strainer &lloOld I hen be YE placed. 

~.i SHOWER MA!hTENANCE _j 
'-------~--------------------·- -- -------------· 

The shower head should be uns\)/Owect de;mcd und cllslnfecled·periodicolly, 
lo ensuro \hat nny bu~d-\lp of d_ebfis is renroved and l~•l noJm:iPrl~ •·re 
pr~sent. 

Remove lhe threo rolainln~ sr.ra,y$ boforj; 1inscrewlr.g.)he shower rose. Aner 
nushlng, •~e rose ~houl<l bo raplaccd using ~mcone grease. 

Care mil$! hP. tek~n no! 10 O\'P._r-llghl,m!he shov111r rose wllen 
repl.aci:19 It. 

······-----•-········-·-·-·--------------- ---------------------------
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pu EYESATE&EYElfACEWASH MA!i{7ENAfJ.CE---- - - .-

Eyebath ana Eyc/Facewazh unilH1te filted with fine mesh str•lm is to )!rovonl 
lhe passag~ of uny loralgn bodlos !n tl1c waler. These , 1,alm,rs· should be 
cleaned ragulariy, po.rtitularly in lhe first 6 monlhHf ser,ice as lh•r• msy.bo 
contamination orthe waler from dll1 , iointtng c,impound~. et,;;. wliich may hRvo 
.remained In U,o plp&worn.following ln•lr.liallOll, oosptlo the reeomnw1,fed 
noohing procedure . 
Tlle C"!ebalh and/or l:ye/Fecewash nouins should aiso b& cla~oed ~gularty 
and !he lrequoncy 1•.111 depeno on lhc. ambient cpn<lillon~ ofthe·inslaUoUon. In 
coJTosi,~ enviro~m~nls !he Eyobalh a<ld. Eyu/Fooowash diffuSltr,; ,hould be 
clee~ed ·ond wh~re noce~!lary repl<1oed mere frequenu:,. 

fS FLUSHING 

EmeilJlincy Shower, Eyeboih a,id Ey~1r.ace1•1a~h unils shou1d ta oclivaleG ot 
least wadkly to vMfy proper oper~llon and r.i,sure t1,a1. My s!ured wslei Is 
i;losn ar1d fresh.: 
II is not adV!soblr. to 11ush ouWoor unils Irr freezing wiHilhe, as frozen woier on 
tha ·ground inay caus·c an aC<ldenl. Special BeviC11• can be used ,o cal<;h the. 
showe, wolnrnlld lllil:ic c.Jn bo use<! durtng tho Winter montl» to ensure 
comlnuily of showor nushlng. 

The duration ohoullne fulsl1irig· should bo soffidenMo arosure aolh lhe:ahower 
ano water feed pipe •rs lvllfpurge</ 1•~1h cie2n fresh potable i,,ator, rn pracu~e 
J/lls can moan Hushing fer tJp to ;evere1 r11inu_t6s. 

p:asHOWE~-AND EYESA TH CLEANING 

l)nder most slle conditions It l.s -uc-:cessary to periodJca)ly ciean.ihe _OJ.tl.slde or 
the Emergency·shower, Eyeb~1h an!! Eyi,/Facewa•h equiprnoni. Thts musl 
be.carried outwhen•.se:r-01• unil.gets dirty. 
Periodic deaning dearly,l11dicates lhal this lmporiant ~u:p•i1enHo tielng 

. Att"or any nY8intcna·ncti won:. 118~ boen carri8d oot On thl.r,; 
equipm<,r,1 •i1 ls.hnperati';e Uial t~al;yebalh •nd Eyell'acewasb 
units aro grten • full operotion~I \aol and that any flow r~gulator 
or volume conl rol screws are re-adjusied lo O'Mure oplimurn 
penorrr,anc:e. 

Eyebati, llild E:y.o/factiw••h 
TU.cionri 1MB eyebalh diffusers, unscr!?'v1hem and Clean 
mo,o!lghty, TIiis proc,idsro shou!d bti ~rrled otll al ra~ular 
JnitrYals, 
To cllsure 1lygle11ic opera!lon. lhese diffuse£' stio1M b.e 
replace~ ir they become exce~eivoly dl~y or damaged: 
so~re dl~users and <1mlners c~n bo obtained fioin Hughes 
Safely Showers or their locel di9.lrlbulor. 

Hacommended flushii:ig lnslrucJions .ard periods. sho!,.!ltl 
lheiefure bu ln~Mduelly lndicolcd·on eacli sopnrate 1mll. 
FIUS/lhtg fa rnade·eas:.ir ii the opll0niil •eXlet1d8d Panic· pllsh 
bar Is r,Hn~ · · 
F1us.!1k1Q snoultl be carried ou! W11en personno.l .,,e not In the 
pjant area lri::a~e M tc:.tidenl ooc~ and lho t.~nkis.not Ml 
whon necP~.d. 

J.flhe. optional Siphon Oump Valve ls·filtud the nuslling of the 
Tank Sh0'1/l!rls acilieVed aulomabcally.:el A lrtiquency.o! 
between.ll'nc<;·n d.aY .end once e'l!ll)' throe days (depondant on 
cust~mer r,,qu1tein•11ts). 

IMPORTANT NCTE: Abrasives or solvents nl!Jil nol be used 
lo clean the unit as this can d•maga 1hr surf lice or affed 1h0 
lm:lruction s1icke~. 

looi<ed ·a/lar and Is aa!e for use In cases !'.)_J,merge~cy, - ·. 

, 3.7 !VtAINTENANCE AND SEr!VtC1NG OF ELECTRICAL E.QUJPME!~T 

Thoro~gh visual inspsct,ons should be cti rried oiJt to cl1ed< for e)ctern•I 
daniage lo•(ll~ .eleclrical units, their cable$ qr'tt\e Junclip~ boxes. Should any 
parl be louM to bo'1arnaged, lhls mu•fbo ropO<ted anu r<>paked or repJeood 
as soon a• posslbie; A tlll1hcr 1est should be c5me11 ~ut to llst•b~sh !hel i1 
runcUons as lnte.nded, Any acidtlional eJeclric•I.Jos1.,· shoulo be·carned ""' Dt 
lhe discretion of a Gu~liflod electrician .. Full in:;ltvcliofls shoUfc.! bs pbta-lr.12(1 
frO!ll HUGHES SAFETY SHOWERS. To complj, 1•4th ATEX raquiremenls for 
e!cctrlcil eqi!ipmenl,. use only a demp cloth 1or cleaning e1e<:ltical dovl,;,is snd 
cahlos. 

Faultfinding 
ff.tt,e shower'• frost prolecllon he0Uri9 systetii Is not funcllo11inn 
o qu•liftod eleclricl,n •l•o~ld invasllgbte. 
Flrstiy, an aloc1Jlc,11.con11nu11y c:lloti< shoulc ~• meda al the 
Juncllor. Box. Tl1en, If this daosnol hl/Jtlllghl !he /eull, romove 
u,e labelled r.oser .on tl1e &ldo of !he wok to gain accoss to lite 
lm1J1c;s1on·Hcater, Remove th& lOCking 1:icrcw (or 2 x.3mm grub 
SCffN/'J on Flsmeµr.oof vetslon} ·~r1ti 1.mscte\>/ Iha i"1l11Arsion 
heater or·therrnostat cover. Choek 1h:e hea!er.e:e.ment for 
con1inui1y and check the over-10mpe1eture cul-out switch. 
tmmersion He¥ter aud thermostat removal and repta:cemenl 
Instructions are provided v,ilh t!UGftES oirore parts ar by 
oontacting Iha Serv,ce Oeportmonl a\ HUGHESBAFETY 

- - ------------~S_H~OV\~'i:~R~S_. __ _ 
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3,8 HJlPCRi'ANT NOTES 

During conriclng end moinleMnce ii is lmperalloe lhel !he lemp.eratura ,,, the 
waler delivered from the.Emergency Sa[eti• Shower, ·Eycllelh and 
EyelFacewasb equipment is tested to ensure fl 11ever excee~s 35"C_or drops 
below 1 o•c during the opera ling period of-lite unll . Te"1f)eratures above 25"G 
can encourage u,o growth of.org~n:sms such as leilioofella and lemperatures 
thot ere too law 1'1111 <flscourago the use ol !he equipment tor tho ·1uu-curaUon ol 
10· 15 minutes a, 1ecommendeci. Temperaluros ol between 15' C aM 25"C 
aro therefore preferre~ for th~ ,111e and offeelnl<l u•e o[ lhis .~qul1,ment. 

j S.9 OUT OF SERVICE PROCEDUR.~-

:n (he ewent liJal an o.mergency Salely Shower. loyob~u, o, Eye/faoowaoh 
unit be""mes ternporonly out ·oi senrica· a staoda,d procedure •hould be 
foliowed . 

Pia ca a sign on the unit lndlcatiny Illa! ft·is 'Oul of Scrvi~e•. 
Notify all iudividuols wo11tl,ig in lite area thol Uie uni! ls ou1 of serw.e. 

---, 
_______ ____ J 

Thermostats !lied on o~tdo~r or hoal<rd Emergonr.y Safely 
lll1ow1,r, Ey•b~lh and Eye/Fo,;j?i>JilSIJ BQIJlpment rr,1/t;I 001 be 
sel.g,e-ater ihan 35'C. The nonnill selliu11 stioul<J be ~= 
.{fadory setting} 1o•minlmlse lbe risk of themu;I shQa; to Ille 
oscr wi.lst remain ll'{i l>elow d_1e 1e1npera1t1ra mng_• u,at 
ehcournges growth of organlSITl6 socll a., L•~l0tsella. 

Prohibit or .su\pond any •,wk wher~ there Is a signmcnnl 
pos•sibJlily of having -on accident re<1u1,r11g tne ·use ot tho Vnll. 
If wo·,t cannot bo prohibited or.suspernled , a por1ablo tmn must 
be provided fo tupp l1• the inlllol 1va$h only, after which It will to 
noce&soi)' to mova tho person .lo a p!umhed Emergency Satety 
Showtr, EyP.balh Of Eye/Fac,;walh. uri ll to complet& Iha 15 
rrdnute wash. 

Nol&: Po,1able ud !$ sre not aocoptablc as a ton:i-101m 
svb<tit\Jte fol pem,anent looa_tiom. 
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APPENDIXO 

Material Safety and Data Sheets 
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Hydrated Lime Slurry 
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Material Safety Data Sheet 
May be used to comply with 

OSHA's Hazard Communication Standard 
29 CFR 1910.1200. Standard must be 

consulted for specific requ irements. 

IDENTln Hydrated Lime Slurry 

Ca(OH)i (Calcium hydroxide slurry) 

Section I 
Manufacturer"s Name and Address 

Mid-Ohio Valley Lime, Inc. 

PO Box 734, 16360 State Route Seven South 

Marietta , OH 45750 

Section II - Ingredients/Identity Information 

Components CAS Common Name 

Calcium hydroxide 1305-62-0 Hydrated Lime 

Magnesium hydroxide 1309-42-8 Brucite 

Silicon dioxide 14808-60-7 Quartz 

Dihydrogen oxide 7732-18-5 Water 

U.S. Department of Labor 
Occupational Safety and Health Admin istration 

(Non-Mandatory Form) 

Form Approved 
0MB No. 1218-0072 

Emergency Telephone Number 

888-84 7-3090 

Information Phone Number 
888-84 7-3090 

OSHA PEL ACGIH TLV 

5 mg/m3 5 mg/m3 
N.A. N.A. 

*see note below 0 .025 mg/m3 
N.A. N.A. 

Date Prepared 

12/10/2009 

Other Limits 

7340 mg/kg 

4 mg/m3 

*SiO2 OSHA PEL: 10 mgl m3 divided by (the percentage of silica in the dust plus 2) (respirable) 

Section Ill - Ph sical/Chemical Characteristics 

HNF-52451 
Rev 5 

% (optional) 

25-45% 
<5% 
<2% 

Balance 

Boiling Point 100 °C Melting Point dee. 580 °C Specific Gravity 1.2 - 1.5 glee 
Vapor Pressure (mm Hg) N .A. Vapor Density N.A. Evaporation Rate N .A. 

Solubility in water Material is a stable suspension of calcium hydroxide in water. pH= 12.4@ 25°C 

Appearance and Odor White low viscosity liquid , odorless 

Flash Point 

N.A. 

Flammable Limits Extinguishing Media 

N .A. Not Combustible -- Use extinguishing agent for surrounding fire 

Special Firefighting Procedures/Unusual Fire and Explosion Hazards 

Avoid skin contact or inhalation of dust if material becomes dry. 

Section V - Reactivit Data 
Stability Conditions to Avoid (stability - related) 

Stable Material is stable 
Incompatibility (Materials to Avoid) 

Acids: Reacts vigorously and produces heat. Maleic Anhydride: May react explosively. Nitro Organic 
Compounds: May react to form explosive salts. Phosphorous: May form flammable products when heated. 

Aluminum: May react to form hydrogen gas. 
Hazardous Polymerization/Hazardous Decomposition of Byproducts Will not occur (none) 

Section VI - Health Hazard Data 
Route(s) of Entry: Inhalation, Ingestion 

Health Hazards {Acute and Chronic) 

Avoid skin and eye contact as irritation wi ll occur. Contact lenses should not be worn when working wi th lime products. 

Inhalation of mist or dried dust can cause coughing, sneezing, or breathing problems. 

Carcinogenicity: OSHA? SiO2 NTP/IARC Monographs? Si02 

Respirable crystalline sil ica from occupational sources is classified by IARC as a Group I Carcinogen. 

California Proposition 65: Silica is on the Governor's Proposition 65 list. Components used in this product may 

contain trace amounts of inherent naturally occurring elements (such as, but not limited to arsenic, cadmium) 

that are on the Governor's Proposition 65 list. 

Append ix 661 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

Mid-Ohio Valley Lime, Inc. Hydrated Lime Slurry MSDS 
Section VI - Health Hazard Data (continued) 
Signs and Symptoms of Exposure 

Skin or eye irritation; coughing or breathing problems. 
Medical Conditions Generally Aggravated by Exposure 

Respiratory problems, asthma, dermatitis or skin or eye sensitivity. 
Emergency and First Aid Procedure 

page 2/2 

Flush contaminated area with excess water. If eye contact , rinse eye wi th eye wash solu tion or excess water 
and seek medical attention immediately. 
Section VII - Precautions for Safe Handling and Use 
Steps to be Taken in Case Material is Released or Spilled 

Protect skin and eyes from contact and avoid inhalation of mist. Collect by mop other suitable method. 
Place in steel container. 
Waste Disposal Method 

Add water to dilute and flush to sewer. Consult loca l, state, or federal regulations . 
Precautions to be Taken in Handling and Storage 

Store in tightly closed containers and keep away from acids or other incompatible substances. 
Do not store or ship in aluminum containers. 
Other Precautions 

Avoid eye contact and breathing dust if material becomes dry. 
NFPA Rating : HEAL TH: 1 FLAMMABILITY: 0 
HMIS Rating: HEAL TH: FLAMMABILITY: 0 
WHMIS Rating : D2A, E 
Section VIII - Control Measures 
Respiratory Protection (Specify Type) 

REACTIVITY: 0 
REACTIVITY: 0 

Dust masks meeting the NIOSH N95 rating are sufficient for casual exposure to mist or dust. (42 CFR) 
Ventilatio Local Exhaust Special Do not dispose of dust with 

N.A. combustible materials. 
Mechanical (General) 

N.A. 
Protective Gloves 

Clean dry rubber gloves 
Work/Hygienic Practices 

Other 

I

Other Protective Clothing or Equipment 

Full clothing to cover arms and legs, safety glasses or face shield . 

Eye wash and shower station should be readily available. 

Mid-Ohio Valley Lime, Inc. provides the information contained herein in good faith but makes no representation as to its 

comprehensiveness or accuracy. This document is intended only as a guide to the appropriate precautionary handling 

of the material by a properly trained person. Individuals receiving this information must consult their own technical 

and legal advisors and/ or exercise their own judgment in determining its appropriateness for a particular purpose. 

Mid-Ohio Valley Lime, Inc. makes no representations or warranties, either express or implied, including without limitation 

and warranties of merchantability or fitness for a particular purpose with respect to the information set forth herein 

or the product(s) to which the information refers. Accordingly, Mid-Ohio Valley Lime, Inc. will not be responsible or 

liable for any claims, losses or damages resulting from the use of or reliance upon or failure to use this information. 

HNF-52451 
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References: Sax, N.I. & R.J. Lewis Sr. (1989) "Dangerous Properties of Industrial Materials" , New York : Van Nostrand Reinhold Co. Ltd . 

Lewis , R.J. (1997) "Hazardous Chemicals Desk Reference", New York: Van Nostrand Reinhold Co. Ltd . KSA 
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Attachment 0-2 

Polymer (Cationic Flocculant Stove 9244) 
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Cationic Flocculant 
Solve 9244 

Material Safety Data Sheet 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

PRODUCT NAME: SOLVE 9244 
CHEMICAL TYPE: Water soluble polymer in emulsion. 

Date Issued: 05/31/2011 
Date Revised: 05/31/2011 

HNF-52451 
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COMPANY: WaterSolve, LLC, 4964 Starr St. SE, Grand Rapids, MI 49546, USA 
For Product information call 616-575-8693. 

2. HAZARDS IDENTIFICATION 
Appearance: liquid, white. 

• CAUTION! MAY AFFECT THE CENTRAL NERVOUS SYSTEM CAUSING DIZZINESS, 
HEADACHE OR NAUSEA. PROLONGED OR REPEATED CONTACT MAY DRY THE 
SKIN AND CUASE IRRITATIN AND BURNS. 

Potential health effects 
Route of exposure 
Inhalation, skin absorption, skin contact, eye contact, ingestion 
Eye contact 
May cause mild eye irritation. Symptoms include stinging, tearing, redness, and swelling of eyes. 
Skin contact 
May cause mild skin irritation . Symptoms may include redness and burning of skin. Prolonged or repeated 
contact may dry the skin. Symptoms may include redness, burning, and drying and cracking of skin, skin 
burns, and other skin damage. 
Ingestion 
Swallowing small amounts of this material during normal handling is not likely to cause harmful effects. 
Swallowing large amounts may be harmful. This material can get into the lungs during swal lowing o r 
vomiting. This results in lung inflammation and other lung injury. 
Inhalation 

Breathing of vapor or mist is possible. Breathing small amounts of this material during normal handling is 
not likely to cause harmful effects. Breathing large amounts may be harmful. Symptoms are not expected at 
air concentrations below the recommended exposure limits, if applicable (see Section8). 
Aggravated Medical Conditions 
Preexisting disorders of the following organs (or organ systems) may be aggravated by exposure to this 
material: Skin, lung (for example, asthma-like conditions). 
Symptoms 
Signs and symptoms of exposure to this material through breathing, swallowing, and/or passage of the 
material through the skin may include: stomach or intestinal upset (nausea, vomiting, diarrhea) , irritation 
(nose, throat, airways), lung irritation, central nervous system depression (dizziness, drowsiness , weakness, 
fatigue, nausea, headache, unconsciousness) lack of coordination, confusion, irregular heartbeat, narcosis 
( dazed or sluggish feeling), convulsions, coma. 
Target Organs 
Exposure to this material (or a component) has been found to cause kidney damage in male rats. The 
mechanism by which this toxicity occurs is specific to the male rat and the kidney effects are not expected 
to occur in humans. Overexposure to this material (or its components) has been suggested as a cause of the 
fo llowing effects in laboratory animals: mild, reversible liver effects. 
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Carcinogenicity 
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Based on the ava ilable in fo rmation , thi s materi al cannot be c lass ified with regard to carcinogenicity. This 
materi al is not li sted as a carcinogen by the International Agency for Research on Cancer (lARC), the 
National Tox icology Program (NTP), or the Occupational Safety and Health Administration (OSHA). 
Reproductive hazard 
Based on the availab le in fo rmation, risk to the fe tus from maternal exposure to thi s materi al cannot be 
assessed. 

COMPOSTION/INFORMATIO ON ING REDIENTS 
C A I I o mponent na1ys1s - nventory 
Component CAS# CONCENTRATION 
ALIPHATIC HYDROCARBON 25450400 1-5 164 >=20-<30% 
POLYMER 25450400 1-58 17 >= 1.5-<5 % 
Alcohols, C 12- 18 Elhoxylated> I <2.5 Mole 682 13-23-0 >= 1.5-<5 % 

FIRST AID MEASURES 
Eye Contact: If symptoms develop, immediate ly move individual away from exposure and into fresh 

air. Flush eyes gently with water for at least 15 minutes, whi le hold ing eyelids apart. If 
sympto ms persist or there is any visual difficulty, seek medical anention. 

Skin Contact: Remove contaminated c lothing. Flush exposed area with large amounts of water, wash 
exposed area with soap and water. . If skin is damaged, seek immediate medical anention . 
If skin is not damaged and symptoms persist, seek medical attention. Launder clo thing 
before reuse 

Ingestion: Seek medical attention . If indi vidual is drowsy or unconscious, do not give anything by 
mouth; place indi vidual on the left side with the head down. Contact a physician, 
medical faci lity, or poison control center for advice about whether to induce vomiting. If 
possib le, do not leave individua l unattended . 

Inhalation: If symptoms develop, move indi vidual away from exposure and into fresh air. If 
symptoms persist, seek medical attention. If breathing is difficult, admini ster oxygen. 
Keep person warm and quiet; seek immediate medical atte ntion. 

Notes to physician 
Hazards: No information ava ilable. 
Treatment: No information available. 

6. FIRE FIGHTI NG MEASU RES 
Suitable extinguishing media: Water spray, Dry chemical, carbon dioxide (CO2). 

Hazardous combustion products: Hydrocarbons, carbon diox ide and carbon monox ide and nitrogen 
ox ides. 
Protective equipment for firefighters: Wear full firefighting tum-out gear (fu ll Bunker gear), and 
respi ratory protection (SCBA) . DO NOT direct a so lid stream of water or foam into hot, burning pools of 
liquid since thi s may cause frothing and increase fire intensi ty. Frothing can be violent and poss ibly 
endanger any firefi ghter standing too close to the burning liquid. Use water spray to cool fire exposed 
containers and structure until fire is out if it can be done with minimal risk. Avoid spreading burning liquid 
with water used fo r cooling purposes. 

Flammability Class for Flammable Liquids: 
Combustible Liquid C lass 1118. 

7. ACCIDENTAL RELEASE MEASURES 
Personal precautions 
For personal protection see Section 8. Persons not wearing protecti ve equipme nt should be excluded from 
area of sp ill until c lean-up has been completed. 

Appendix 665 



Operation and Maintenance Manual for the 
200 West Area Evaporative Sewer Lagoon 

Environmental precautions: 

So lve 9244 
Page 3 o f 6 

Pre vent spread ing over a wide area (e .g. by containment or oil barriers) . Do not le t product enter d rai ns. 
Do not fl ush into surface water o r sanitary sewer system. 
Methods for cleaning up: 
Keep in suitable, closed containers fo r d isposal. Soak up with inert absorbent materia l (e.g. sand , silica gel, 
acid binder, universal binder, sawdust). 
Other information: 
Comply with all applicable federal , state, and local regulations. 

8. HANDLING AND STORAGE 
Handling: Containers of thi s materia l may be hazardous when emptied. Since emptied containers 

retain product residues (vapor, liquid, and/or so lid), all hazard precautions given in the 
data sheet must be observed. 

Storage: Store in a cool , dry ventilated area. Keep from freezing. 

9. EXPOSURE CONTROLS/PERSONA L PROTECTION 
Exposure Guidel ines 
ALIPHATIC HYDROCA RBON 
ACGIH time weighted average 

254504001-5164 
200 mg/m3 
LOO mg/m3 NIOSH Recommended exposure limit (REL) 

Non-aerosol 

General advice: These recommendations provide general guidance for handling this product. Persona l 
Protecti ve Equipment should be selected fo r individual applications and should consider facto rs which 
affect exposure po tential, such as handling prac tices, chemical concentrations and ventil ation. It is 
ultimately the responsibility o f the employer to follow regulatory guidelines established by local 
authorities. 

Exposure controls: Provide sufficient mechanical (general and/or local exhaust) ventilation to maintain 
exposure below exposure guidelines (if applicable) or below levels that cause known, suspected or apparent 
adverse effects. 

Personal protection equipment 
Respiratory protection: A NOISH-approved air-purifying respirator with an appropriate cartridge and/or 
fi lter may be permissible under certain circumstances where airborne concentrations are expected to exceed 
exposure limits (if applicable) or if overexposure has o therwise been determined . Protection provided by 

air-purifying respirators is limited. Use a pos itive pressure, a ir-supplied respirato r if there is any po tential 
fo r uncontrolled release, exposure levels are not known or any other circumstances where an air-puri fy ing 
respirator may no t provide adequate protection. 

Hand Protection: Impervious gloves (butyl-rubber or neoprene) are recommended. 

Eye protection: Not required under normal conditions of use. Wear chemical splash-proof goggles if 
there is the potential for exposure of the eyes to liquid, vapor or mist. 

Skin/body protection: Wear res istant gloves such as butyl-rubber (consult your safety equipment 
supplier). Wear normal work clothing including long pants, long-sleeved shirt and safety shoes, foo t 
covering to prevent direct contact of the product with the skin . Launder clothing before reuse . If skin 
irritation de ve lops, contact yom facility health and safety pro fess ional or your local safety equipment 
suppl ier to determine the proper personal protec ti ve equipment fo r yo ur use. Discard gloves that show 
tears, pinholes, or signs of wear. 
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lO. PHYSICA L A D CHEMICA L PROPERTIES 
Color: 
Odor: 
pH: 
Flash po int: 
Ignition temperature: 
Solubility (H20 ): 
Solubility: 
Evaporation Rate: 
Exposure li mits: 
Partic le size: 
Vapor pressure: 
Boiling Po int/Boiling Range 
Melting poin t/range 
Sublimation point : 
Relati ve Vapor density: 
Density: 
Bulk density: 
Autoignit ion te mperature 
Partition coeffic ient :n
octanol/water 
log Pow 
Viscosity, dynamic: 
Viscos ity, ki ndmati c: 
Solids in Solution: 
Decomposition temperature 
Burni ng number 
Dust explos ion constant 
Minimum ignition energy 

white, liquid 
mild hydrocarbon like odor 
(ca.) 3.7 @10g/l 
>2 12"F / > l00"C, Cleveland open cup 
no data avai lable 
water so luble 
no data ava ilable 
< I (butyl acetate= I) 
No data. 
no data avai lable 
35 .00 hPa @ 68°F 120 °C. 
103.00 "C /2 17°F 
<5°F/- 15°C 
no data available 
No data. 
1.03 - 1.04 g/cm3 
no data avai lab le 
No data. 
No data. 

No data ava ilable. 
(<) 4,000.000 111Pa. s@20 "C (>) 7mPa.s@ 40 °C 
(>) 7mm2/s @40"C 
no data avai !ab le 
no data ava ilable 
no data available 
no data availab le 
no data available 

11. STABILITY AN D REACTIVITY 
Stability: 
Conditions to avoid : 

Stable under usual application conditions. 
None known. 
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Hazardous Decomposition Products: Hydrocarbons, carbon dioxide and carbon monox ide, nitrogen 
ox ides. 
Hazardous reactions: 
Incompatibility: 
Thermal Polymerization: 

Product will not undergo hazardous polymeri zation. 
Acid, strong reducing agents, strong oxid izing agents. 
No data. 

12. TOXICOLOGICA L INFORMATION 
Acute oral toxicitv 
ALIPHAT IC HYDROCARBON 
POLYM ER 
ALCOHOLS , C 12- 18, ETHOXYLATED> l <2.S MOLE 

Acute inhalation toxicitv 
ALIPHATIC HYDROCARBON 
POLYM ER 
ALCO HOLS, C l2- 18, ETHOXYLATED> l<2.5 MOLE 

Acute dermal toxicitv 
ALIPHATIC HYDROCARBON 
POLYM ER 
ALCO HOLS, C l 2- 18, ETHOXYLATED> l<2.5 MOLE 
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LOSO Rat: >8,000 mg/kg 
LD 50 Rat: 2,000 mg/kg 
LOSO Rat: >2,000 mg/kg 

LOSO Rat: >2500 PPM ; 4 H 
No data available 
No data ava ilable 

LOSO Rat: >4,000 mg/kg 
No data available 
No data available 
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13. ECOLOGICAL INFORMATION 
B" d T 1odegra ab, 1tv 
ALIPHATIC HYDROCARBON No data available 
POLYMER No data available 
ALCOHOLS , Cl2-18, ETHOXYLATED>l<2.5MOLE No data available 

Bioaccumulation 
ALIPHATIC HYDROCARBON No data available 
POLYMER No data available 
ALCOHOLS, Cl2-18, ETHOXYLATED>l<2.5MOLE No data available 

Ecotoxicity effects 
Toxicity to fish: 48h LC50 Pimephales promelas (fathead minnow) ; l 1.00 mg/L 
Toxicity to daphnia and other aquatic invertebrates: 48h LC50 Water flea (Ceriodaphnia dubia): 1.75 

Toxicity to algae 
ALIPHATIC HYDROCARBON No data available 
POLYMER No data availab le 
ALCOHOLS, Cl 2-18, ETHOXYLATED>l<2.5MOLE No data availab le 

T . . b OXICltV to acten a 
ALIPHATIC HYDROCARBON No data available 
POLYMER No data available 
ALCO HOLS, CJ2-18, ETHOXYLATED>l<2.5MOLE No data available 

Biochemical Oxygen Demand (BOD): 
Chemical Oxygen Demand (COD): 

Biochemical oxygen demand: 383,000 mg/L 
1,930,000 mg/L Method : Chemical oxygen demand 

A I E I . I I f dd1ttona co og1ca n ormatton 
ALIPHATIC HYDROCARBON No data available 
POLYMER No data available 
ALCO HOLS, CJ2-18, ETHOXYLATED>l<2.5MOLE No data available 

14. DISPOSAL CONSIDERATIONS 
General Product Information: 

Dispose according to local , state, and federal regulations. 
Disposal Instructions: 

Contain and collect using absorbent material if needed. Place collected material into 
suitable containers for proper disposal. 

15. TRANSPORT INFORMATION 
REGULATION 
ID NUM BER PROPER 

SHIPPING 
NAME 

U.S. DOT -ROAD 
U.S. DOT - RAIL 

*HAZARD SUBSIDIARY 
CLASS HAZARDS 

U.S. DOT - INLAND WATERWAYS 
TRANSPORT CANADA - ROAD 
TRANSPORT CANADA - RAIL 
TRANSPORT CANADA - INLAND WATERWAYS 
INTERNATIONAL MARITIM E DANGEROUS GOODS 
INTERNATIONAL AIR TRANSPORT ASSOC. - CARGO 
INTERNATIONAL AIR TRANSPORT ASSOC. - PASSENGER 
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PACKING MARINE 
GROUP POLLUTANT 

/LTD. QTY. 
Not dangerous goods 
Not dangerous goods 
Not dangerous goods 
Not dangerous goods 
Not dangerous goods 
Not dangerous goods 
Not dangerous goods 
Not dangerous goods 
Not dangerous goods 
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MEXICAN REG ULATION FOR THE LAND TRANSPORT OF Not dangerous goods 
HAZARDOUS MATERIALS AND WASTES 
*ORM+ ORM-D, CBL=COMBUSTlBLE LIQUID 
Dangerous goods descriptions (if indicated above) may not reflect quantity, end-use or region-specific 
exceptions that can be app lied . Consult shipping documents for descriptions that are specific to the 
shipment. 

REGULA TORY INFORMATION 
California Prop. 65 
Propos ition 65 warn ings are not required for this product based on the results of a risk assessment. 
SARA Hazard Classification 
No SARA Hazards 

SARA 313 : This material does not contain any chemical components with known CAS numbers that 
exceed the threshold (De Minimis) reporting levels estab lished by SARA Title lll , Section 3 13. 

N ew Jersey RTK Label In ormatlon 
POLYMER NJTS 254504001 -5464 
WATER 7732-18-5 
ALIPHATIC HYDROCARBON 127036-24-2 
NONIONIC SURFACTANT POLYMER 254504001 -5 8 J 7 

Pennsvlvania RTK Label Information 
POLYMER NJTS 25450400 1-5464 
WATER 7732- 18-5 
ALIPHATIC HYDROCARBON 254504001-5164 
NONIONIC SURFACTANT POLYMER 254504001-58 I 7 

Notification Status 
US. TOXIC SUBSTANCES Control Act Y (pos itive li sting) 
Canada. Canadian Environmental Protection Ac t (CEPA) Y (positi ve li sting) 
Domestic Substances List (DS L). (Can .Gaz. Part ll , Vol. 133) 

Japan. Kashin-Hou Law List n (negative li sting) 
Korea. Toxic Chemical Control Law (TCCL) List Y (positive listing) 
Austral ia. Industrial Chemical (Notification and Assess ment) Act Y (pos itive Li sting) 
New Zealand, Inventory ofChemicals (NZloC), as published by ERMA New n (negat ive listing) 
Zealand 
China. Inventory of Ex isting Chemical Substances Y (positive listing) 
Philippines. The Toxic Substa nces and Hazardous and Nuclear Y (pos iti ve li sting) 
Waste Control Act 

HMIS/NFPA HEALTH FLAMM IBILTIY REACTIVITY other 
I I 0 No data 

IS. OTH ER INFORMATION 
Reasonable care has been laken in Lhe preparation of thi s in formalion , but lhe man ufactu rer makes no warranty of merchantability or 
any o ther warranty, expressed or implied , with respect to this infom1ation. The manufacturer makes no representa tions and assumes no 
liability for any direc t, incidental or consequential damages resulting from its use. The in fonnalion accumula ted herein is believed to 
be accurate but is not warranted to be whether o ri ginating wilh the company or nol. Recipients are ad vised to confinn in advance of 
need that the informati on is current, applicable, and suitable to their circumstances. This informatio n is for the spec ific material 
described Q!l]y and may not be valid if the materia l is used in combination with any other materials or in any process. The user is 
responsible lo detennine the completeness of the in fonnation and sui1abiLi1y for the user's own particular use. The knowledge and 
belief of the company, the in fonnation is accurate and reliable as of the date indi cated but the company makes no express or implied 
warranty of merchantabiJjty for the material or Lhe information. The company makes no express or impljed warranty of fitness for a 
~ for the materi al or for the information. 
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NON-RADIOACTIVE AIR EMISSIONS 
NOTICE OF CONSTRUCTION APPROVAL ORDER 

CONDITIONS AND RESTRICTIONS 
DE12NWP-001 

REGULATORY AUTHORITY: 

Pursuant to the Washington State Department of Ecology (Ecology) General Regulations for Air 
Pollution Sources, Chapter 173-400 Washington Administrative Code (WAC), and Controls for New 
Sources of Toxic Air Pollutants, Chapter 173-460 WAC, Ecology now finds the following: 

FINDINGS: 

l. The United States Depat1ment of Energy proposes to modify their existing facility (Hanford) 
located in Richland, Washington. 

2. A Notice of Construction (NOC) application was submitted on December 15, 201 l. The 
application was found to be complete on December 21, 2011. 

3. Hanford is an existing major stationary source that emits more than 250 tons of a regulated 
pollutant per year. 

HNF-52451 
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4. The proposed project consists of constructing a wastewater treatment system, referred to as the 
Lagoon Treatment System (LTS), to provide domestic waste treatment services for the Hanford 
Site. 

5. The proposed project emissions are based on influent wastewater concentrations. 

6. Emissions of criteria pollutants from the proposed project are below the Prevention of 
Significant Deterioration Significant Emission Rates. 

7. Hanford is located in a Class II Area designated as "attainment" for the purpose of NOC 
pe1mitting for all pollutants. 

8. Air pollutant emission increases from the proposed project are below the de minimis levels in 
WAC 173-400-l 10(5)(d) with the exception of ammonia, chlorofo1m, and 1,4-dichlorobenzene. 

9. As proposed, the project would emit no Toxic Air Pollutants (TAPs) exceeding small quantity 
emission rates (SQERs) of WAC 173-460-150. All TAPs met the acceptable source impact 
levels (ASILs). 

10. Best Available Control Technology (BACT) for this project has been determined to be operation 
of the L TS in conf01marice with good operating principles, standard industry practices, and 
confonnance with an approved Operations and Maintenance (O&M) program as approved under 
WAC 173-240. 

11. The proposed project, if constructed and operated as herein required, will provide BACT. 

Notice Of Construction Approval Order #DE 12NWP-00 I 
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12. The proposed project, if operated as herein required, will be in accordance with applicable rules 
and regulations, as set forth in Chapter 173-400 WAC and Chapter 173-460 WAC, and the 
operation thereof will not re_sult in ambient air quality standards being exceeded. 

13 . The project will have no significant impact on air quality. 

THEREFORE, IT IS ORDERED that the project as described in said Notice of Construction 
application, and as detailed in emissions estimates and impact and control technology assessments 
submitted to the Washington State Department of Ecology in reference thereto, is approved for 
construction, installation, and operation, provided compliance with the conditions and restrictions 
described below. This Order shall be identified as NOC Order DE12NWP-001. 

1.0 APPROVAL CONDITIONS 

1.1 Effective Date 

The effective date of this authorization shall be that as signed in Section 5.0. All references to 
procedures or test methods shall be to those in effect as of the effective date of this ORDER. 

1.2 Emission Limits 
1.2.1 All TAPs, as submitted in the Pe1mittee's Notice of Constrnction Application 

(Table 1), shall be below their respective ASILs. 

Table 1: Toxic Air Pollutants from the Lagoon Treatment System (DE12NWP-001) 

Chemica l Name CAS# ASIL 
(µg/ml) 

1,4-Dichlorobcnzcnc 106 -46-7 0.0901 

Chlorofonn 67-66-3 0.043: 

Ammonia 7664-41 -7 70.1 

1.3 Compliance Demonstration 
1.3.1 Compliance with Approval Condition 1.2.1 shall be demonstrated by using 

surrogate wastewater sampling conducted annually (once per calendar year) as 
described in Section 3.0. 

1.3 .2 Compliance with Approval Conditions 1 .2. 1 shall be demonstrated through 
operational record keeping provisions of Section 2.3. 

Notice Of Construction Approval Order #DE12NWP-00 I 
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2.0 NOTIFICATIONS AND SUBMITT ALS 

2.1 Addressing 

Any required notifications and submittals required under these Approval Conditions shall be sent to: 

Washington State Department of Ecology 
Nuclear Waste Program 
3100 Port of Benton Boulevard 
Richland, Washington 99354 

2.2 Operational Notice 
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Notification will be made at least ten (10) days prior to the Lagoon Treatment System becoming fully 
operational. This notification may be sent by email to the Nuclear Waste Program and/or to the address 
listed in section 2.1 . 

2.3 Recordkeeping 

Specific records shall be kept on the. Hanford Site by the Perrnittee and made available for inspection by 
Ecology upon request. The records shall be organized in a readily accessible manner and cover a 
minimum of the most recent sixty (60) month period. The records to be kept shall include the following: 

l. Records of maintenance activities performed in accordance with the Operations and Maintenance 
(O&M) program as approved under WAC 173-240. 

2. Laboratory analysis result summaries taken in accordance with these approval conditions for 
wastewater concentrations for pollutants listed in Table 2. 

3. Laboratory analysis result summaries taken in accordance with these approval conditions of any 
samples unde1t aken after the effective date of this ORDER from the L TS which are examined for 
organic species or other TAPS. 

2.4 Repo11ing 

Results of wastewater sampling conducted pursuant to Section 3.0 shall be submitted to Ecology within 
ninety (90) days of completion of validated laboratory analysis results of such assessment if any 
pollutant concentration exceeds Table 2 values. 

Notification of identification of any TAP not previously identified within the Notice ofConstrnction 
Application emissions estimate shall be submitted to Ecology within ninety (90) days of completion of 
validated laboratory analyses and shall include WATER9 modeling which verify/quantify emissions of 
that toxic air pollutant from the project. 

Notice Of Construction Approval Order #DE 12NWP-001 
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3.0 EMJSSION MONJTORlNG 

The following sampling and monitoring are required in order to verify emissions estimates and 
compliance with Section 1.2.1, above. 

3.1 Baseline Assessment 
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A baseline assessment shall be conducted within ninety (90) days of commencement of operations of the 
L TS for each of the three applicable TAPs in Table 2 (Ammonia, Chloroform, and 1,4-dichlorobenzne). 
As the estimated air emissions have been calculated from liquid wastewater influent concentrations, 
sampling and analysis for Table 2 po ll utants in the influent stream will be in accord with an EPA 
approved method in 40 CFR Patt 136. 

Table 2: Lagoon Treatment System Wastewater Influent Concentrations 

Wastewater Influent 
Pollutant Concentration Units 
Ammonia 60 mg/L 
Chlornf01m 50 ug/L 
1,4-dicblorobenzene 135 ug/L 

3.2 T APs Emission Assessment using Surrogate Wastewater Concentrations 

Permittee will develop and implement an annual sampling and analysis plan (SAP). Each SAP shall 
address the collection of the wastewater sample between the wastewater truck discharge point and the 
truck unloading chamber. To minimize potential pollutant loss due to agitation and timeliness, the 
sample location must be before significant agitation of the wastewater stream occurs and before any 
holding chamber. Analytical methods for the analyses shall be in accord with an EPA approved method 
in 40 CFR Part 136. 

4.0 APPROVAL ORDER AND RESTRICTIONS 

Operation of the subject Lagoon Treatment System is on ly intended for domestic waste treatment 
services for the Hanford Site. For the purposes of this Authorization, "domestic waste treatment 
services" includes two waste streams: 

• Primaiy waste stream consisting of raw wastewater hauled from holding tanks and flows from 
the Hanford Site sewer collection systems 

• Secondary waste stream consisting of hauled septage from outside of the L TS and sludge solids 
diverted from the L TS settling lagoons 

Notice Of Construction Approval Order #DEJ 2NWP-OO I 
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5.0 GENERAL CONDITIONS 
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All plans, specifications, and other info1mation submitted to the Depatiment of Ecology relative 
to this project and any authorizations or approvals or denials in relation thereto shall be 
incorporated herein and made a pati thereof. 

5.1 Availability of Order and O&M Manual: Legible copies of this Order and the O&M 
manual shall be available to employees in direct operation of the L TS, and be available for 
review upon request by Ecology. 

5.2 Discontinuing Construction or Operations: It shall be grounds for rescission of this 
approval if physical construction or operation is discontinued for a period of eighteen (18) 
months or more. Ecology may extend the 18-month period upon request. 

5.3 Compliance Assurance Access: Access to the source by representatives of Ecology or the 
EPA shall be permitted upon request. Failure to allow such access is grounds for 
enforcement action under the federal Clean Air Act or the Washington State Clean Air Act, 
and may result in revocation of this Approval Order. 

5.4 Equipment Operation: Operation of the LTS and related equipment shall be conducted in 
compliance with all data and specifications submitted as part of the NOC application and in 
accordance with the O&M manual, unless otherwise approved in writing by Ecology. 

5.5 Activities Inconsistent with the NOC Application and this Approval Order: Any 
activity undertaken by the pe1mittee or others, in a manner that is inconsistent with the NOC 
application and this determination, shall be subject to Ecology enforcement under applicable 
regulations. 

5.6 Obligations under Other Laws or Regulations: Nothing in this Approval Order shall be 
construed to relieve the permittee of its obligations under any local, state or federa l laws or 
regulations. 

5.7 Modifications: Any modifications to the LTS system's operating and maintenance 
procedures, contrary to inforn1ation in the NOC application, shall be repo1ied to Ecology at 
least 60 days before such modification. Such modification may require a new or amended 
NOC Approval Order. 

You have a right to appeal this Order to the Pollution Control Hearing Board (PCHB) within 30 days of 
the date ofreceipt of this Order. The appeal process is govemed by Chapter 43 .21B RCW and Chapter 
371 -08 WAC. "Date ofreceipt" is defined in RCW 43.21B.00 1 (2). 

To appeal you must do all of the following within 30 days of the date of receipt of this Order: 

• File your appeal and a copy of this Order with the PCHB (see addresses below). Filing means 
actual receipt by the PCHB during regular business hours. 

• Serve a copy of your appeal and this Order on Ecology in paper form - by mail or in person. 
(See addresses below.) E-mail is not accepted. 

You must also comply with other applicable requirements in Chapter 43 .21B RCW and Chapter 371-08 
WAC. 

Notice Of Construction Approval Order #DE 12NWP-00 I 
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ADDRESS AND LOCATION INFORMATION 

. --
cStreet=Addresses •-·-

.. 

Department of Ecology 
Attn: Appeals Processing Desk 
300 Desmond Drive SE 
Lacey, WA 98503 

Pollution Control Hearings Board 
1111 Israel RD SW 
STE 301 
Tumwater, WA 98501 

- -- - -. -- -
Mailing Addresses --· - . - -

••••··---

Department of Ecology 
Attn: Appeals Processing Desk 
PO Box 47608 
Olympia, WA 98504-7608 

Pollution Control Hearings Board 
PO Box 40903 
Olympia, WA 98504-0903 

- -
.. 
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This Authorization may be modified, suspended, or revoked in whole, or in part, for cause including, but 
not limited to, the following: 

1. Violation of any te1ms or conditions of this authorization; 
2. Obtaining this authorization by misrepresentation, or failure to fully disclose all re levant facts. 

The provisions of this authorization are severable and, if any provision of this authorization, or 
application of any provisions of this authorization to any circumstance, is held invalid, the application of 
such provision to their circumstances, and the remainder of this authorization, shall not be affected 
thereby. 

The New Source Review Fee has been assessed according to WAC 173-455. No approval of a permit or 
service for any activity covered in this Order will be valid until the required fee is paid in full. 

DATED at Richland, Washington, this 12'h day of January 201 2. 

REVIEWED AND PREPARED BY: 

Philip Gent, P .E. 

APPROVED BY: 

Jane A. Hedges 
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Summary of Permit Report Submittals 

Refer to the Special and General Conditions of this permit for additional submittal requirements . 

HNF-52451 
Rev 5 

Permit 
Submittal Frequency First Submittal Date Section 

S3.A Discharge Monitoring Report Quarterly October 15, 2012 

S3.A Lagoon Sludge Depth 1/permit cycle June 30, 2017 

S3.E Reporting Permit Violations As necessary 

S3.F Other Reporting As necessary 

S4.B Plans for Maintaining Adequate Capacity As necessary 

S4.D Notification of New or Altered Sources As necessary 

S4.E Wasteload Assessment 1/permit cycle By June 30, 2017 

S5.F Reporting Bypasses As necessary 

S5.G Operations and Maintenance Manual 1/permit cycle September 1, 2012 

S5.G Operations and Maintenance Manual Annually September 1 
Update or Review Confirmation Letter 

S7 Application for Permit renewal 1/permit cycle By April 30, 2017 

G1 Notice of Change in Authorization As necessary 

G4 Permit Application for Substantive Changes As necessary 
to the Discharge 

G5 Engineering Report for Construction or As necessary 
Modification Activities 

G7 Notice of Permit Transfer As necessary 

GB Payment of Fees As assessed 

G10 Duty to Provide Information As necessary 
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Special Conditions 

S1. Discharge Limits 

S1 .A. Effluent Limits 

All discharges and activities authorized by this permit must comply with the terms 
and conditions of this permit. The discharge of any of the following pollutants more 
frequently than, or at a concentration in excess of, that authorized by this permit 
violates the terms and conditions of this permit. Wastewater flows and loadings 
must not exceed the Design Criteria specified in Section S4. 

Beginning on July 1, 2012 and lasting through June 30, 2017, the Permittee is 
authorized to discharge domestic wastewater to double-lined evaporation ponds at 
the permitted location subject to the following limits : 

Parameter Annual Average 

Flow 55,000 gallons per day (gpd) 

S2. Monitoring Requirements 

S2.A. Wastewater Monitoring 

The Permittee must monitor the wastewater according to the schedule in Table I (see 
page 6). The Permittee must use the specified analytical methods unless the method 
used produces measurable results in the sample and the United States Environmental 
Protection Agency (EPA) has listed it as an EPA-approved method in 40 Code of 
Federal Regulations (CFR) Part 136. 

If the Permittee uses an alternative method, not specified in the permit and as 
allowed above, it must report the test method, Detection Limit (DL), and 
Quantitation Level (QL) on the discharge monitoring report or in the Discharge 
Monitoring Report. 
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Table 1. Wastewater Monitoring Requirements 

Minimum 
Sample 

Parameter Units Laboratory Method Sampling 
Frequency 

Type 

(1 ) Wastewater Influent Wastewater Influent means the raw sewage flow from the collection system 
into the treatment facility. Sample the wastewater entering the headworks of the treatment plant 
excluding any side-stream returns from inside the plant. 

Flow 55,000 gallons a day Continuous • Metered/ 
(gpd) Recorded 

Biochemical Oxygen Milligrams/Liter SM 5210 B 4/year b 8-Hour 
Demand (BOD5) Composite c 

BODs Pounds/day 0 Not applicable (NA) 4/year b Calculated • 

Total Suspended Solids Milligrams/Liter SM 2540 D 4/year b 8-Hour 
(TSS) Composite c 

TSS Pounds/day NA 4/year b Calculated 

Minimum 
Sample 

Parameter Units Laboratory Method Sampling 
Frequency 

Type 

(2) Final Wastewater Effluent Final Wastewater Effluent means wastewater which is exiting, or has 
exited, the last treatment process or operation. 

Evaporative Lagoon 0.1 feet NA Monthly Measured 
Depth 

Evaporative Lagoon 0.1 inches NA 1/Permit Cycle Measured 
Sludge Depth 

Leaked Water ' Yes/No NA Daily, if present Measured 

Volume of Leaked gpd NA Weekly, or as Measured 
Water measured 

when pumped 

a Continuous means uninterrupted except for brief lengths of time for ca libration, for power fa ilure, 
or for unanticipated equipment repair or maintenance. Flow must be measured hourly during 
influent flows when continuous monitoring is not possible. 

b 4/year means 4 times per year. The Permittee must report data on the discharge monitoring 
report . 

C 8-hour composite means a manual composite col lected over an 8 hour period. The composite 
shall be composed of at least four separate grab samples of equa l volume, collected at two to 
three hour intervals during a normal work day which is at least 8 hours long. All attempts should 
be made to keep sample timing and methodology consistent over all sample events. 

d Pounds/day = Concentration (mg/L) x Flow (in MGD) x 8.34 

e Calculated means figured concurrently with the respective sample , using the following formula : 
Concentration (in mg/L) X Flow (in MGD) X Conversion Factor (8.34) = lbs/day 

f If leaked water is observed report yes, if not report no. 
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In the event of an emergency discharge to the ditch east of the lagoons, the Pennittee will be 
required to sample the effluent and measure the flow rate. Contact the Department of 
Ecology for sampling requirements in the event of an emergency discharge. 

S2.8. Sampling and Analytical Procedures 

Samples and measurements taken to meet the requ irements of this pennit must 
represent the volume and nature of the monitored parameters, including 
representative sampling of any unusual discharge or discharge condition. Those 
conditions include bypasses, upsets, and maintenance-related conditions affecting 
effluent quality. 

Sampling and analytical methods used to meet the water and wastewater monitoring 
requirements specified in this pennit must confonn to the latest revision of the 
following rules and documents unless otherwise specified in this pennit or approved 
in writing by the Department of Ecology (Ecology): 

• Guidelines Establishing Test Procedures for the Analysis of Pollutants contained 
in 40 CFR Part 136. 

• Standard Methods for the Examination of Water and Wastewater (American 
Public Health Association). 

S2.C. Flow Measurement 

The Pennittee must: 

I. Select and use appropriate flow measurement devices and methods consistent 
with accepted scientific practices. 

2. Install , calibrate, and maintain these devices to ensure the accuracy of the 
measurements is consistent with the accepted industry standard and the 
manufacturer ' s recommendation for that type of device. 

3. Calibrate these devices at the frequency recommended by the manufacturer. 

4. Maintain calibration records for at least three years. 

S2.D. Laboratory Accreditation 

The Pennittee must ensure that all monitoring data required by Ecology is prepared 
by a laboratory registered or accredited under the provisions of chapter 173-50 
WAC, Accreditation of Environmental Laboratories . Flow and internal process 
control parameters are exempt from this requirement. 

S2.E. Request for Reduction in Monitoring 

After twelve ( 12) months of monitoring, the Penn ittee may request a reduction of the 
sampl ing frequency. Ecology will review each request and at its discretion grant the 
request when it reissues the pennit or by a pennit modification . 
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To request a reduction in monitoring, the Permittee must: 

I . Provide a written request. 

2. Clearly state the parameters for which it is requesting reduced monitoring. 

3. Clearly state the justification for the reduction. 

S3. Reporting and Recordkeeping Requirements 

The Permittee must monitor and report in accordance with the following conditions. The 
falsification of information submitted to Ecology constitutes a vio lation of the terms and 
conditions of this permit. 

S3.A. Reporting 

The first monitoring period begins on the effective date of the permit. The Permittee 
must: 

1. Summarize, report, and submit monitoring data obtained during each monitoring 
period on a Discharge Monitoring Report (DMR) form provided, or otherwise 
approved, by Ecology. Include a summary listing daily results for influent flow 
and volume of water leaked (if applicable). If submitting DMRs electronically, 
report a value for each day sampling occurred and for the summary values (when 
applicable) included on the form. 

2. Submit the form as required with the words "no discharge" entered in place of the 
monitoring results, if the facility did not discharge during a given monitoring 
period. If submitting DMRs electronically, you must enter "no discharge" for an 
entire DMR, for a specific monitoring point, or for a specific parameter as 
appropriate. 

3. Ensure that DMR forms are postmarked or received by Ecology no later than the 
dates specified in S3 .A.4, unless otherwise specified in this permit. If submitting 
DMRs electronically, submit the DMR no later than the dates specified, unless 
otherwise specified in this permit. 

4. Submit DMRs for parameters with the monitoring frequencies specified in 
Condition S2 (monthly, quarterly, annual, etc.) at the reporting schedule 
identified below. The Permittee must: 

a. Submit quarterly DMRs by the 15th day of the month following the 
completed monitoring period. 

b. Submit the measured sludge depth in the evaporative lagoons no later than 
June 30, 2017. 

5. Submit reports to Ecology online using Ecology's electronic DMR submittal 
forms or send reports to Ecology at: 

Water Quality Permit Coordinator 
Department of Ecology 
Nuclear Waste Program 
3100 Port of Benton Boulevard 
Richland, WA 99354 
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S3.8. Records Retention 

The Permittee must retain records of all monitoring information for a minimum of 
three (3) years. Such information must include: 

1. All calibration and maintenance records and all original recordings for 
continuous monitoring instrumentation. 

2. Copies of all reports required by this permit. 

3. Records of all data used to complete the application for this permit. 

The Permittee must extend this period of retention during the course of any 
unresolved litigation regarding the discharge of pollutants by the Permittee or when 
requested by Ecology. 

The Permittee must retain all records pertaining to the monitoring of sludge for a 
minimum of five (5) years. 

S3.C. Recording of Results 

For each measurement or sample taken, the Permittee must record the following 
information: 

l. The date, exact place, and time of sampling. 

2. The individual who performed the sampling or measurement. 

3. The dates the analyses were performed. 

4. The individual who performed the analyses. 

5. The analytical techniques or methods used. 

6. The results of all analyses. 

S3.D. Additional Monitoring by the Permittee 

If the Permittee monitors any pollutant more frequently than required by Condition 
S2 of this permit, then the Permittee must include the results of such monitoring in 
the calculation and reporting of the data submitted in the Permittee's DMR. 

S3.E. Reporting Permit Violations 

The Permittee must take the following actions when it violates or is unable to 
comply with any permit condition: 

1. Immediately take action to stop, contain, and clean up unauthorized discharges or 
otherwise stop the noncompliance and correct the problem. 

2. If app licable, immediately repeat sampling and analysis. Submit the results of 
any repeat sampling to Ecology within thirty (30) days of sampling. 

a. Immediate reporting 

The Permittee must immediately report to Ecology (at the number listed below): 

• Emergency discharge of the lagoons, or any overtopping or catastrophic 
failure of the lagoons. 
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• Co llecti on system overfl ows. 

• Plant bypasses resulting in a di scharge. 

• Any other fa ilures of thi s sewage system (pipe breaks, etc.) 

Nuclear Waste Program 509-372-7950 

b. Twenty-four hour reporting 

The Permittee must report the following occurrences of noncompliance by 
telephone to Eco logy at the telephone number li sted above, within 24 hours fro m 
the time the Permittee becomes aware of any of the foll owing circumstances: 

1. Any noncompliance that may endanger hea lth or the environment, unless 
previously reported under immediate reporting requi rements. 

2. Any unanti cipated bypass that causes an exceedance of an effluent limit in 
the permit (See Part S5.F., " Bypass Procedures"). 

3. Any upset that causes an exceedance ofan effluent limit in the permit. Upset 
means an exceptional incident in which there is unintentional and temporary 
noncompliance with technology-based permit effluent limits because of 
fac tors beyond the reasonable control of the Permittee. An upset does not 
inc lude noncompliance to the ex tent caused by operational error, improperl y 
des igned treatment fac ilities, inadequate treatment fac ilities, lack of 
preventi ve maintenance, or careless or improper operation. 

4. Any vio lation of a discharge limit fo r any of the parameters in Secti on S I.A 
of this perm it. 

5. Any overflow prior to the treatment works, whether or not such overflow 
endangers health or the environment or exceeds any effluent limit in the 
permi t. 

c. Report within five or ten days 

The Permi ttee must a lso provide an electronic submission within fi ve days, or a 
written submission within IO days, of the time that the Permi ttee becomes aware 
of any reportable event under S3.E.a or b. The submiss ion must conta in : 

I. A description of the noncompliance and its cause. 

2. Maps, drawings, aerial photographs, or pictures to show the location and 
cause(s) of the non-compliance. 

3. The period of noncompliance, including exact dates and times. 

4. The estimated time the Permittee expects the noncompliance to continue if 
not yet corrected. 

5. Steps taken or planned to reduce, eli minate, and prevent recurrence of the 
noncompliance. 

6. If the noncompliance involves an overfl ow pri or to the treatment works, an 
estimate of the quantity (in ga l Ions) of untreated overflow. 
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d. Waiver of written reports 

Ecology may waive the written report required in S3 .E.c, upon request and on a 
case-by-case basis, if the Permittee has submitted a timely oral report. 

e. All other permit violation reporting 

All permit violations not requiring immediate or within 24 hours reporting must 
be reported when the Permittee submits monitoring reports for S3 .A 
("Reporting"). 

The reports must contain the information listed in S3 .E.c. Compliance with these 
requirements does not relieve the Permittee from responsibi lity to maintain 
continuous compliance with the terms and conditions of this permit or the 
resulting liability for failure to comply. 

f. Report submittal 

The Permittee must submit reports to the address listed in S3 .A. 

S3.F. Other Reporting 

Where the Permittee becomes aware that it failed to submit any relevant facts in a 
permit application, or submitted incorrect information in a permit application or in 
any report to Ecology, it must submit such facts or information promptly. 

S3.G. Maintaining a Copy of this Permit 

The Permittee must keep a copy of this permit at the facility and make it availab le 
upon request to Ecology inspectors. 

S4. Facility Loading 

S4.A. Design Criteria 

The flows or waste loads for the permitted facility must not exceed the following 
design criteria: 

Annual Average Flow 
BOD5 Influent Loading for Maximum Month 

S4.B. Plans for Maintaining Adequate Capacity 

a. Conditions triggering plan submittal 

55,000 gpd 
105 lb/day 

The Permittee must submit a plan and a schedule for continuing to maintain 
capacity to Ecology when : 

l . The actual flow or waste load reaches 85 percent of any one of the design 
criteria in S4.A for three consecutive months. 

2. The projected plant flow or loading would reach design capacity within five 
years. 
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b. Plan and schedule content 

The plan and schedule must identify the actions necessary to maintain adequate 
capacity for the expected population growth and to meet the limits and 
requirements of the permit. The Permittee must consider the fo llowing topics 
and actions in its plan. 

I. Ana lysis of the present design and proposed process modifications. 

2. Reduction or elimination of excessive infiltration and inflow of 
uncontaminated ground and surface water into the sewer system . 

3. Limits on future sewer extensions or connections or additional waste loads. 

4. Modification or expansion of faci liti es. 

5. Reduction of industrial or commercial flows or waste loads. 

Engi neering documents associated with the plan must meet the requirements of 
WAC 173-240-060, "Engineering Report," and be approved by Ecology prior to 
any construction. 

S4.C. Duty to Mitigate 

The Permittee must take all reasonable steps to minimize or prevent any discharge, 
sludge use, or disposal in violation of thi s permit that has a reasonable likelihood of 
adversely affecting human health or the environment. 

S4.D. Notification of New or Altered Sources 

I . The Permittee must submit written notice to Ecology whenever any new 
discharge or a substantial change in vo lume or character of an existing discharge 
into the wastewater treatment plant is proposed wh ich: 

a. Would interfere with the operation of, or exceed the design capacity of, any 
portion of the wastewater treatment plant. 

b. ls not part of an approved genera l sewer plan or approved plans and 
specifications. 

c. Is subject to pretreatment standards under 40 CFR Part 403 and Section 
307(b) of the Clean Water Act. 

2. This notice must include an eva luation of: 

a. The wastewater treatment plant's abil ity to adequate ly transport and treat the 
added flow and/or waste load. 

b. The quality and vo lume of effluent to be discharged to the treatment plant. 

c. The anticipated impact on the Permittee 's effluent (40 CFR l22.42[b]) . 

S4.E. Wasteload Assessment 

The Permittee must conduct an assessment of its influent flow and waste load and 
submit a report to Ecology by May 31 , 2017. The Permittee must submit a paper 
copy and an electronic copy (preferably in a portable document format [PDF]). 

The report must contain : 
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1. A description of compliance or noncompliance with the permit effluent limits. 

2. A comparison between the existing and design: 

a. Monthly average dry weather and wet weather flows . 

b. Peak flows . 

c. BOD5 loading. 

3. The percent change in the above parameters since the previous report (except for 
the first report). 

4. The present and design population or population equivalent. 

5. The projected population growth rate. 

6. The estimated date the Permittee expects the wastewater treatment plant to reach 
design capacity, according to the most restrictive of the parameters above. 

Ecology may modify the interval for review and reporting if it determines that a 
different frequency is sufficient. 

55. Operation and Maintenance 

The Permittee must, at all times, properly operate and maintain all facilities or systems of 
treatment and control (and related appurtenances), which are installed to achieve compliance 
with the terms and conditions of this permit. Proper operation and maintenance also 
includes keeping a daily operation logbook (paper or electronic), adequate laboratory 
contro ls, and appropriate quality assurance procedures. 

This provision of the permit requires the Permittee to operate backup or auxiliary faci lities 
or similar systems only when the operation is necessary to achieve compl iance with the 
conditions of this permit. 

S5.A. Certified Operator 

An operator certified for at least a Class T plant by the State of Washington must be 
in charge of the day-to-day operation of the wastewater treatment plant. An operator 
certified for at least a Class I plant must be in charge during all regularly scheduled 
shifts. 

S5.B. 0 & M Program 

The Permittee must: 

I. Institute an adequate operation and maintenance program for this facility. 

2. Keep maintenance records on all major electrical and mechanical components of 
the treatment p lant. Such records must clearly specify the frequency and type of 
maintenance recommended by the manufacturer and must show the frequency 
and type of maintenance performed. 

3. Make maintenance records available for inspection at all times. 
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S5.C. Short-term Reduction 

Any fac ility maintenance that might requi re interruption of wastewater treatment and 
degrade effluent quality must be scheduled during non-criti cal water quality periods. 
Th is maintenance must be carried out in a manner approved by Ecology. 

If a Permittee contemplates a reduction in the level of treatment that would cause a 
violation of permi t discharge li mits on a short-term bas is fo r any reason, and such 
reduction cannot be avo ided, the Permittee must: 

I. Give written notificati on to Ecology, if possible, thirty (30) days prior to such 
acti vities. 

2. Deta il the reasons for, length of ti me of, and the potentia l effects of the reduced 
level of treatment. 

This notificati on does not reli eve the Permittee of its obligations under this permit. 

S5.D. Electrical Power Failure 

The Permittee must ensure that adequate safeguards prevent the discharge of 
untreated wastes or wastes not treated in accordance with the requirements of thi s 
permi t during electrical power fa ilure at the treatment plant and/or sewage lift 
stations. Adequate safeguards include, but are not li mited to, alternate power 
sources, standby generator(s), or retention of inadequately treated wastes. 

S5.E. Prevent Connection of Inflow 

The Permittee must not allow the connection of inflow (roof drains, fo undation 
dra ins, etc.) to the sanitary sewer system. 

S5.F. Bypass Procedures 

This permit prohibi ts a bypass, which is the intentional diversion of waste streams 
fro m any portion of a treatment fac ili ty. Ecology may take enforce ment action 
against a Permittee for a bypass unless one of the fo llowing circumstances ( I, 2, or 
3) appli es. 

I. Bypass for essential maintenance without the potential to cause violati on of 
permit limits or condi tions. 

This permi t authorizes a bypass if it allows for essenti al maintenance and does 
not have the potentia l to cause violations of limits or other cond itions of this 
perm it, or adversely impact public health as determined by Ecology prior to the 
bypass. 

The Permittee must submit prior noti ce, if possible, at least ten (10) days before 
the date of the bypass. 

2. Bypass which is unavoidable, unantic ipated, and results in noncompliance of thi s 
permit. 
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This permit authorizes such a bypass only if: 

a. Bypass is unavoidable to prevent loss of life, personal injury, or severe 
property damage. "Severe property damage" means substantial physical 
damage to property, damage to the treatment facil ities which would cause 
them to become inoperable, or substantial and permanent loss of natural 
resources which can reasonably be expected to occur in the absence of a 
bypass. 

b. No feasible alternatives to the bypass exist, such as: 

• The use of auxiliary treatment facilities. 

• Retention of untreated wastes . 

• Maintenance during normal periods of equipment downtime, but not if 
the Permittee should have installed adequate backup equipment in the 
exercise ofreasonable engineering judgment to prevent a bypass. 

• Transport of untreated wastes to another treatment facility or preventative 
maintenance, or transport of untreated wastes to another treatment 
facility. 

c. Ecology is properly notified of the bypass as required in Condition S3 .E of 
this permit. 

3. If bypass is anticipated and has the potential to result in noncompliance of this 
permit. 

a. The Permittee must notify Ecology at least thirty (30) days before the 
planned date of bypass. The notice must contain : 

• A description of the bypass and its cause. 

• An analysis of all known alternatives which would eliminate, reduce, or 
mitigate the need for bypassing. 

• A cost-effectiveness analysis of alternatives including comparative 
resource damage assessment. 

• The minimum and maximum duration of bypass under each alternative. 

• A recommendation as to the preferred alternative for conducting the 
bypass. 

• The projected date of bypass initiation. 

• A statement of compliance with the State Environmental Policy Act. 

• A request for modification of water quality standards as provided for in 
WAC 173-201A-410, if an exceedance of any water quality standard is 
anticipated. 

• Details of the steps taken or planned to reduce, eliminate, and prevent 
reoccurrence of the bypass. 
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b. For probable constructi on bypasses, the Permittee must noti fy Ecology of the 
need to bypass as early in the planning process as poss ible. The Permi ttee 
must consider the analys is required above during preparati on of the 
engineering report or fac il iti es plan and plans and specifications and must 
include these to the extent practi ca l. 

ln cases where the Permittee determines the probab le need to bypass earl y, 
the Permittee must continue to analyze condi tions up to and including the 
construction period in an effort to minimize or eliminate the bypass. 

c. Eco logy will consider the fo llowing prior to issuing an admini strative order 
fo r this type of bypass: 

• lf the bypass is necessary to perform constructi on or 
maintenance-related acti vities essenti al to meet the requirements of thi s 
permi t. 

• If feas ible alternati ves to bypass ex ist, such as the use of auxiliary 
treatment facilities, retention of untreated wastes, stopping production, 
maintenance during normal periods of equ ipment down time, or transport 
of untreated wastes to another treatment faci lity. 

• [ f the Permittee planned and schedu led the bypass to minimize adverse 
effects on the public and the environment. 

• The adverse effects of the proposed bypass. 

• Any other relevant factors. 

After consideration of the above, Eco logy will approve or deny the request. Eco logy 
will , to the extent feasib le, give the public an opportunity to comment on bypass 
incidents of sign ificant duration. 

Ecology will approve a request to bypass by issuing an admini strati ve order under 
RCW 90.48. 120. 

S5.G. Operations and Maintenance Manual 

a. O&M Manu al submittal and requirements 

The Permittee must: 

I. Prepare an Operati ons and Maintenance (O&M) Manual that meets the 
requi rements of WAC 173 -240-080 and submit it to Eco logy by September I, 
20 12. The Permittee must submit a paper copy and an electronic copy 
(preferably as a PDF). 

2. Review the O&M Manual at least annuall y and confirm thi s review by letter 
to Eco logy by September I of each year. This confirmati on may be attached 
to the Discharge Monitoring Report cover letter. If electronic DMRs are 
be ing submitted, an e lectronic confirmation of the O&M Manual review is 
acceptable. 
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3. Submit to Ecology for review substantial changes or updates to the O&M 
Manual whenever it incorporates them into the manual. The Permittee must 
submit a paper copy and an electronic copy (preferably as a PDF). 

4. Keep the approved O&M Manual at the permitted facility. 

5. Follow the instructions and procedures of the manual. 

b. O&M Manual components 

At a minimum, the O&M Manual should include the following information to 
satisfy the specific elements listed in WAC 173-240-150(2): 

I . Emergency procedures for plant shutdown and cleanup in the event of 
wastewater system upset or failure or collection system leak. 

2. Wastewater system maintenance procedures that contribute to the generation 
of wastewater. 

3. Any directions to maintenance staff when cleaning, or maintaining other 
equipment or performing other tasks which are necessary to protect the 
operation of the wastewater system (for example, defining maximum 
allowable discharge rate for draining a tank). 

4. Treatment plant process control monitoring schedule. 

5. Wastewater sampling protocols and procedures for compliance with the 
sampling and reporting requirements in the wastewater discharge permit. 

6. Protocols and procedures for double-lined evaporation pond leak system 
sampling and testing. 

7. Emergency procedures for lagoon overtopping or failure. 

S5.H. Best Management Practices/Pollution Prevention Program 

The Permittee must uti lize Best Management Practices (BMPs) at the facility. The 
discharges to be controlled by BMPs are plant site runoff, spillage or leaks, sludge or 
waste disposal, and drainage from raw material storage. 

S6. Solid Wastes 

S6.A. Solid Waste Handling 

The Permittee must handle and dispose of all solid waste material in such a manner 
as to prevent its entry into state ground or surface water. 

S6.B. Leachate 

The Permittee must not allow leachate from its solid waste material to enter state 
waters without providing all known, available, and reasonable methods of treatment. 
The Permittee must not allow such leachate to cause violations of the State Surface 
Water Quality Standards, Chapter l 73 -201A WAC, or the State Ground Water 
Quality Standards, Chapter 173-200 WAC. 
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S7. Application for Permit Renewal or Modification for Facility Changes 

The Permittee must submit an applicati on for renewal of this permit no later than 60 days 
prior to the ex pi rati on date of this perm it. The Permittee must submit a paper copy and an 
electronic copy (preferably as a PDF). 

The Permittee must a lso submit a new application or supplement at least 60 days prior to 
commencement of discharges which may result in permit violations. These di scharges may 
result from activ ities such as fac ility expansions, production increases, or other planned 
changes in the permitted fac ility. 

GENERAL CONDITIONS 

G1 . Signatory Requirements 

All applicat ions, reports, or informati on submitted to Ecology must be signed as fo llows: 

I. All permit applications must be s igned by either a principal executive offi cer or ranking 
elected official. 

2. All reports required by thi s permit and other info rmation requested by Ecology must be 
signed by a person described above or by a du ly authorized representative of that person. 
A person is a dul y authorized representative onl y if: 

a. The authorization is made in writing by the person described above and is submitted 
to Ecology at the time of authorization, and 

b. The authorization spec ifies either a named individual or any individual occupying a 
named pos ition. 

3 . Changes to authorization. If an authorization under G 1.2. b is no longer accurate because 
a diffe rent individual or pos ition has responsibili ty fo r the overa ll operation of the 
faci li ty, a new authorizati on must be submitted to Eco logy prior to or together with any 
reports, in fo rmation, or applicati ons to be signed by an authorized representati ve. 

4. Certificati on. Any person s igning a document under thi s section must make the 
fo llowing certifi cation : 

"I certi fy under penalty of law, that this document and all attachments were prepared 
under my direction or supervision in accordance with a system des igned to assure that 
qualified personnel properly gathered and eva luated the info rmation submitted. 

Based on my inqui ry of the person or persons who manage the system or those persons 
di rect ly responsib le fo r gathering information, the informati on submitted is, to the best 
of my knowledge and belief, true, accu rate, and complete. I am aware that there are 
s ignificant penalties fo r submitting false information, inc luding the poss ibility of fi ne 
and imprisonment for knowing vio lations. " 

G2. Right of Entry 

Representatives of Ecology have the right to enter at all reasonable times in or upon any 
property, public or private, fo r the purpose of inspecting and investigating conditions 
relating to the pollution or the poss ible po llution of any waters of the state. 
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Reasonable times include: 

• Normal business hours. 

• Hours during which production, treatment, or discharge occurs. 

• Times when Ecology suspects a violation requiring immediate inspection. 

Representatives of Ecology must be allowed to: 

• Have access to, and copy at reasonable cost, any records required to be kept under terms 
and conditions of the permit. 

• Inspect any monitoring equipment or method required in the permit. 

• Sample the discharge, waste treatment processes, or internal waste streams. 

G3. Permit Actions 

This permit is subject to modification, suspension, or termination, in whole or in part by 
Ecology for any of the following causes: 

I. Violation of any permit term or condition. 

2. Obtaining a permit by misrepresentation or failure to disclose all relevant facts . 

3. A material change in quantity or type of waste disposal. 

4. A material change in the condition of the waters of the state. 

5. Nonpayment of fees assessed pursuant to RCW 90.48.465. 

Ecology may also modify this permit, including the schedule of compliance or other 
conditions, if it determines good and valid cause exists. Good and valid cause includes 
promulgation or revisions of regulations or new information. 

G4. Reporting a Cause for Modification 

The Permittee must submit a new application at least 60 days before it wants to discharge 
more of any pollutant, a new pollutant, or more flow than allowed under this permit. The 
Permittee should use the State Waste Discharge Permit application, and submit required 
plans at the same time. 

The Permittee must continue to comply with the existing permit until it is modified or 
reissued. Submitting a notice of dangerous waste discharge (to comply with Pretreatment or 
Dangerous Waste rules) triggers this requirement as well. 

GS. Plan Review Required 

Prior to constructing or modifying any wastewater control facilities , an engineering report 
and detailed plans and specifications must be submitted to Ecology for approval in 
accordance with Chapter 173-240 WAC. Engineering reports, plans, and specifications 
should be submitted at least 60 days prior to the planned start of construction. Facilities 
must be constructed and operated in accordance with the approved plans. 
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G6. Compliance with Other Laws and Statutes 

Nothing in this permit excuses the Permi ttee from compliance with any applicable federa l, 
state, or local statutes, ordinances, or regulations. 

G7. Transfer of this Permit 

This permit is automatically transferred to a new owner or operator if: 

1. A written agreement between the old and new owner or operator conta ining a spec ific 
date fo r transfer of permit responsibi lity, coverage, and liability is submi tted to Ecology; 

2. A copy of the permit is provided to the new owner and; 

3. Ecology does not notify the Permi ttee of the need to modify the permit. 

Unless thi s permit is automaticall y transferred according to Section G7. 1 above, this permit 
may be transferred only if it is modified to identify the new Permittee and to incorporate 
such other requirements as determ ined necessary by Ecology. 

GB. Payment of Fees 

The Permittee must submit payment of fees associated with this permit as assessed by 
Ecology. Ecology may revoke thi s permit if the permit fees established under 
Chapter 173-224 WAC are not paid . 

G9. Penalties for Violating Permit Conditions 

Any person who is fo und guilty of willfu lly violating the terms and conditions of this permit 
is guil ty of a crime, and upon conviction thereof may be punished by a fi ne of up to $ 10,000 
and costs of prosecution, or by imprisonment at the discretion of the court. Each day in 
which a will fu l vio lation occurs may be deemed a separate and additional violation . 

Any person who violates the terms and conditions of a waste discharge permi t incurs, in 
addition to any other penalty as provided by law, a civil penalty in the amount of up to 
$ 10,000 for every such violati on. Each and every such violation is a separate and di stinct 
offense, and in case of a continuing violation, every day's continuance is considered a 
separate and distinct violation. 

G10. Duty to provide information 

The Permittee must submit to Ecology, within a reasonab le time, all information which 
Ecology may request to determine whether cause ex ists for modi fying, revok ing and 
reissuing, or terminating thi s permit or to determine compliance with this permit. The 
Permittee must also submit to Ecology, upon request, copies of records required to be kept 
by th is perm it. 

G11 . Duty to comply 

The Permittee must compl y with all conditions of thi s permi t. Any permit noncompliance 
constitutes a vio lation of chapter 90.48 RCW and is grounds for: 

• Enforcement action. 

• Permi t termination, revocation and reissuance, or modifi cati on. 

• Denial of a permit renewal appl ication. 
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