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U.S. Department of Energy
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Environmental Site Services

gallons per day
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high density polyethylene
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heating, ventilation, and air conditioning
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Lagoon Treatment System

milligrams per liter

Mission Support Alliance, LLC

Material Safety Data Sheet

National Fire Protection Association
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Notice of Construction
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personal floatation device
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polyvinyl chloride
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total dissolved solids

total suspended solids
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degrees Celsius

degrees Fahrenheit

ii



Operation and Maintenance Manualfor the
200 West Area Evaporative Sewer Lagoon

HNF-52451
Revision 4

This page intentionally left blank.

iii



Operation and Maintenance Manualfor the HNF-52451
200 West Area Evaporative Sewer Lagoon Revision 4

TABLE OF CONTENTS

SECTION PAGE

ABBREVIATIONS AND ACRONYMS .................................................................................... i

TA B LE O F C O N TEN T S ....................................................................................................... iv

1.0 IN T R O D U C T IO N ............................................................................................................. 1

1.1 SYSTEM MANAGEMENT ..................................................................................... 4

2.0 SYSTEM DESCRIPTION (WASTEWATER MANAGEMENT SYSTEM) ........ 5

2 .1 D E F IN IT IO N S ...................................................................................................... . 5

2.2 WASTEWATER TREATMENT & DISPOSAL .................................................. 5

2.2.1 Preliminary Treatment System ............................................................. 6

2.2.2 Lagoon Treatment System.................................................................... 7

2.2.3 Evaporative Lagoons ............................................................................. 9

2.2.4 Intermittent Sand Filters ...................................................................... 10

2.3 SOLIDS TREATMENT AND DISPOSAL ...................................................... 11

2 .3.1 Solids D elivery .................................................................................... . 11

2.3.2 Lim e Stabilization U nit......................................................................... 11

2.3.3 D ew atering P ad ..................................................................................... 12

2.4 CHEMICAL STORAGE, HANDLING AND FEEDING .................................. 13

2.5 COMPRESSED AIR SYSTEM......................................................................... 13

2.6 W A TER SY STEM .............................................................................................. 14

2 .7 H V A C ..................................................................................................................... 14

3.0 SY ST E M O PE R A T IO N .................................................................................................. 15

3.1 START-UP PROCEDURE.................................................................................. 15

3.1.1 Preliminary Treatment ......................................................................... 15

3.1.2 Lagoon Treatment System.................................................................... 15

3.1.3 E vaporation L agoon .............................................................................. 15

3.1.4 Intermittent Sand Filters ...................................................................... 16

3.1.5 Lim e Stabilization U nit......................................................................... 16

3.1.6 D ew atering P ad ..................................................................................... 16

3.2 NORMAL OPERATING PROCEDURES......................................................... 16

3 .2 .1 W astew ater........................................................................................... . 16

3.2.2 Solids Processing .................................................................................. 22

iv



Operation and Maintenance Manualfor the HNF-52451
200 West Area Evaporative Sewer Lagoon Revision 4

TABLE OF CONTENTS (Continued)

SECTION PAGE

3.2.3 E lectrical System .................................................................................. 27

3 .2 .4 A larm S ystem ........................................................................................... 27

3.3 EMERGENCY OPERATIONS AND RESPONSES.........................................27

3.3.1 P ow er O utage ...................................................................................... . 27

3.3.2 E arthquakes........................................................................................ . 28

3.3.3 C ollection System L eak ........................................................................... 28

3.3.4 Evaporation Lagoon Overtopping....................................................... 28

3.3.5 Emergency Discharge to Ditch ........................................................... 28

4.0 MONITORING AND REPORTING........................................................................... 30

4.1 FL O W M O N ITO R IN G .......................................................................................... 30

4.2 EVAPORATIVE LAGOON DEPTH, SLUDGE MONITORING, AND
LEAKED WATER MONITORING.................................................................. 30

4.3 SAMPLING AND ANALYSIS......................................................................... 31

4 .4 R E P O R T IN G .................................................................................................... . . 36

5.0 FIELD SAMPLING AND ANALYSIS PLAN........................................................... 38

5 .1 P U R P O S E ............................................................................................................... 3 8

5.2 R E SPO N SIB ILITIE S ........................................................................................ 38

5.3 TRAINING REQUIREMENTS ........................................................................ 39

5.4 SAMPLING REQUIREMENTS ........................................................................ 39

5.4.1 Minimum- Required Sampling Equipment......................................... 39

5.4.2 Sample Collection & Handling Requirements..................................... 39

5.4.3 Management of Waste Generated by Sampling Activities .................. 40

5.4.4 Quality Assurance/Quality Control Requirements .............................. 40

5.4.5 Sample Labeling & Chain-of-Custody ................................................ 41

5.5 SAMPLE ANALYSIS & REPORTING REQUIREMENT............................... 43

5.5.1 Analytical Techniques & Requirements ............................................. 43

5.5.2 Holding Time & Preservation Requirements....................................... 43

5.5.3 D etection L im its.................................................................................. 43

5.5.4 Quality Assurance/Quality Control Requirements .............................. 44

5.5.5 Data Reporting/Validation Procedures ............................................... 44

V



Operation and Maintenance Manualfor the HNF-52451
200 West Area Evaporative Sewer Lagoon Revision 4

TABLE OF CONTENTS (Continued)

SECTION PAGE

5.6 DOCUMENTATION & RECORD RETENTION.............................................. 45

6.0 LAGOON TREATMENT SYSTEM MAINTENANCE ................................................ 46

6.1 MAINTENANCE OVERVIEW ......................................................................... 46

6.1.1 Performance-Related Maintenance ....................................................... 47

6.1.2 Physical Plant Maintenance .................................................................. 49

6 .1.3 S afety .................................................................................................. . . 4 9

6 .2 L IN E R S ................................................................................................................... 4 9

6.3 OTHER LAGOON INSPECTION AND MAINTENANCE ITEMS:................51

7.0 BUILDING MAINTENANCE & CLEANING ........................................................... 53

7.1 BUILDING STRUCTURE .................................................................................. 53

7.2 GUTTERS, DOWNSPOUTS, & SPLASH-BLOCKS ...................................... 53

7.3 C LEA N IN G L O G S .............................................................................................. 53

7.4 M A IN TEN A N C E ............................................................................................... 53

7.5 EGRESS ROUTES - TRIP & OVERHEAD HAZARDS .................................. 54

7.6 EXTERIOR WALKWAYS ................................................................................ 54

7.7 PESTS, RODENTS, & NESTING BIRDS......................................................... 54

7.8 BU ILD IN G U TILITIE S ...................................................................................... 54

8.0 SHIPPING/RECEIVING & INVENTORY CONTROL.............................................. 55

9.0 OCCUPATIONAL HEALTH AND SAFETY............................................................56

9.1 EQUIPMENT AND CONTROL ......................................................................... 56

9.2 NOXIOUS GASES & OXYGEN DEFICIENCY .............................................. 56

9.3 SA FETY TR A IN IN G ......................................................................................... 56

9.4 SAFETY & PROTECTIVE EQUIPMENT ......................................................... 57

9.5 OCCUPATIONAL HEALTH ............................................................................. 57

9.6 EMERGENCY RESPONSE................................................................................58

9.7 MATERIAL SAFETY DATA SHEETS ........................................................... 59

9.8 SPIL L C L EA N U P ............................................................................................... 59

9.9 EMERGENCY EVACUATION ........................................................................ 59

9.10 FORK-TRUCK OPERATION & TRAINING ....................................................... 60

vi



Operation and Maintenance Manualfor the HNF-52451
200 West Area Evaporative Sewer Lagoon Revision 4

TABLE OF CONTENTS (Continued)

SECTION PAGE

9.11 TRU CK O PERA TION ...................................................................................... 60

9.12 SA FETY SH O W ER S ........................................................................................ 60

9.13 ELECTRICAL CORDS, PANELS, & DEVICES..............................................60

10 .0 R E F E R E N C E S ................................................................................................................ 6 1

TABLES

Table 1-1 R esponsible Individuals.................................................................................. 2

Table 2-1 Lagoon Treatment System Design Summary................................................ 8

Table 2-2 Evaporative Lagoons Design Summary ......................................................... 9

Table 2-3 Intermittent Sand Filters Design Summary .................................................. 10

Table 2-4 Waste Solids Delivery Design Summary ......................................................... 11

Table 2-5 Lime Stabilization Unit Design Summary .................................................... 12

Table 2-6 Dewatering Pad Design Summary................................................................ 12

Table 2-7 Compressed Air System Design Summary .................................................. 13

Table 2-8 Water System Design Summary.................................................................. 14

Table 3-1 Evaporation Lagoon Volume Levels........................................................... 21

Table 4-1 Action Leak Rates for Each Lagoon ............................................................. 31

Table 4-2 200 Area Lagoon Sampling Requirements for Air Emissions ..................... 31

Table 4-3 200 Area Lagoon Sampling Requirements for Wastewater Permit ............. 36

Table 4-4 Monitoring and Reporting Requirements .................................................... 37

Table 5-1 A nalytical M ethods ...................................................................................... 43

Table 5-2 Holding Time and Preservation Requirements.............................................. 43

Table 5-3 Influent R egulation Lim its ........................................................................... 45

Table 6-1 Lagoon System Preventative Maintenance Schedule................. 46

Table 6-2 Action Leak Rates for Each Lagoon ............................................................. 50

vii



Operation and Maintenance Manualfor the
200 West Area Evaporative Sewer Lagoon

HNF-52451
Revision 4

TABLE OF CONTENTS (Continued)

SECTION

Figure 1-1

Figure 2-1

Figure 3-1

Figure 4-1

Figure 4-2

Figure 4-3

PAGE

FIGURES

200 West Area Evaporative Sewer Lagoon Area Map ................................. 3

200 West Area Evaporative Sewer Lagoon Layout Of Unit Operations ..... 6

Cross Sections of the Evaporative Lagoons .................................................. 20

Influent Monitoring Location and Sludge Measuring .................................. 33

Sludge M easuring Locations Plan View ...................................................... 34

Emergency Discharge Monitoring Location ................................................ 35

APPENDICES

Appendix A

Appendix B

Appendix C

Appendix D

Appendix E

Appendix F

Appendix G

Appendix H

Appendix I

Appendix J

Appendix K

Appendix L

Appendix M

Appendix N

Appendix 0

Appendix P

Maintenance and Spare Parts Lists

Operational Forms

Piping & Instrumentation Documents

Pumps & Pumps Controls

Liners

Flume & Sluice Ways

Grinders

Aerators

Mixers & Agitators

Air Compressors

HVAC Equipment

Leak Detection & Influent Flow Meters

pH Instrumentation

Safety Shower and Eyewash

MSDS (Material Safety Data Sheets)

Sewer Lagoon Permits*

Note: For Appendix A - 0 see revision 1. *Appendix P is included with this revision.

viii



Operation and Maintenance Manualfor the
200 West Area Evaporative Sewer Lagoon

HNF-52451
Revision 4

This page intentionally left blank.

ix



Operation and Maintenance Manualfor the HNF-52451
200 West Area Evaporative Sewer Lagoon Revision 4

1.0 INTRODUCTION

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 DE12NWP-001, Revision 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 2 7th Street and Route 3 near the 200 West Area of the Hanford Site

(Figure 1-1). The plant is designed to treat domestic wastewater to separate the solids from

effluent by 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) will be
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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:

Table 1-1
Responsible Individuals

Name Position Title Phone Number
Sheila Hahn Program Manager Water and Sewer for DOE-RL (509) 376-5940

Douglas Chapin Program Manager Water and Sewer for DOE-RL (509) 373-9396
Joe Caudill Manager of MSA Water & Sewer Utilities (509) 376-1631
Sam Camp Shift Operations Manager MSA Water & Sewer Utilities (509) 373-0175

Daniel Sauceda MSA Director of Public Works (509) 373-3990
Jarrod Szabo Supervisor Wastewater & Sewer Utilities (509) 373-5669

Kevin Anderson Wastewater Operator IV Certification # 6982 (509) 440-4858
Edward Lerma Wastewater Operator I Certification # 8238 (509) 440-4858

Johnathan Berger Wastewater Operator II Certification # 7028 (509) 440-4858

Tom Pysto Environmental Compliance Officer (509) 373-9205
Gary Stevens Water and Sewer Utilities Design Authority (509) 373-9103

2
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1.1 SYSTEM MANAGEMENT

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 and maintenance 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. 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 WASTEWATER 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.
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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.

I a e I I sTC~Ss CflC RFLCAT :S

.....-...-- D.sposa

SEPTE/ SLL E /5

OCCFL ENT

FI"I C F ILE'

LAYOUT OF UNIT OPERATIONS

LEGEND

-- DCH (ECEENC Y DISCHAGE DLY

200 WEST AREA
EVAPORATIVE SEWER LAGOON
LAYOUT or UNIT OPERATIONS

FIGURE 2

Figure 2-1
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

6
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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.

7
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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 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 settled effluent stream flows to the evaporative lagoons.

Table 2-1
Lagoon Treatment System Design Summary

Aerated Lagoons

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

8



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

HNF-52451
Revision 4

2.2.3 Evaporative Lagoons

The evaporative lagoon consists of two cells (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, then water in the lagoons can be passed through the ISFs and

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

The lagoon pump station at the divider wall of the cells 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

Notes:

9
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gpm = Gallons per Minute, HP = horsepower

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 arises.

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 filtered

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 5 HP
Notes:
gpm = Gallons per Minute, HP = horsepower

2.3 SOLIDS TREATMENT AND DISPOSAL

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 following 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 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 building 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

Sludge Feed Pump and Sludge Mixing Pumps
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, kill 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.

11



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

HNF-52451
Revision 4

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

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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2.4 CHEMICAL STORAGE, HANDLING AND FEEDING

Chemical feed systems for sludge stabilization waste and dewatering solids 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

Tot with agitator, and other accessories compatible with pumping up to 50 percent solution of

lime at a capacity of 0-10 gpm at 138 feet of total dynamic head. The polymer 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 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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2.6 WATER SYSTEM

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 Handing 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 (HVAC) 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 HVAC equipment and component manuals including installation and service, see

Appendix K. For information about maintenance, see Appendix A.
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3.0 SYSTEM OPERATION

3.1 START-UP PROCEDURE

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

When the plant first opens, raw water and/or wastewater from the IOON Lagoon may be used to

fill the aeration lagoon(s) to allow flow through the system and to seed the 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, turn 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,

15



Operation and Maintenance Manualfor the HNF-52451
200 West Area Evaporative Sewer Lagoon Revision 4

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

the aerators in the same way as for the LTS.

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

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 OPERATING 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.
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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

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 turn the grinder pump

off.

Manual operations for the channel grinder consist of the five steps listed 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.

* Turn 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.

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, turn 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.
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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

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 ability 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-line.

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.

18



Operation and Maintenance Manualfor the HNF-52451
200 West Area Evaporative Sewer Lagoon Revision 4

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

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 turn 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 turn 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 (ISF)

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
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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

filter 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

E SIGN EL 704 DGN EL 706 (MIN) 06
WLAT7EGRW LEVEL TOP OF FREEBOARD

EL 697.4' EL 698.4'
EL 695.4'

LLEAK COLLECTION
TRENCH

EVAPORATION LAGOON 1

SPILLWAY EL76 EINEL 708' (MIN)
EL 708' WAE LVL FREEBOARD

(TYP) -

EL 699.5' EL 699.3'V LEAK 7COLLECTION EL 700.3"3
EL 697.3' TRENCH

Figure 3-1
Cross Sections of the Evaporative Lagoons
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Table 3-1
Evaporation Lagoon Volume Levels

Evaporation Lagoon 1 (west) Evaporation Lagoon 2 (east) Combined Lagoons

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

feet) feet) feet)

6992 -0 -0 -0 6973 -0 -0 -0 -0 -0 -0

700 46,966 23,483 175,653 698 30,357 15,179 113,535 77,323 38,662 289,188

701 158,653 126,293 944,668 699 88,838 74,776 559,324 247,491 201,069 1,503,992

702 295,891 353,565 2,644,662 700 149,850 194,120 1,452,018 445,741 547,685 4,096,680

703 383,301 693,161 5,184,841 701 181,447 359,769 2,691,068 564,748 1,052,929 7,875,909

704 391,031 1,080,327 8,080,842 702 186,614 543,799 4,067,617 577,645 1,624,126 12,148,459

705 398,817 1,475,251 11,034,874 703 191,835 733,024 5,483,016 590,652 2,208,274 16,517,890

7064 406,654 1,877,986 14,047,335 7044 202,452 930,167 6,957,649 609,106 2,808,153 21,004,984

707 414,553 2,288,590 17,118,649 705 207,838 1,135,312 8,492,134 622,391 3,423,902 25,610,783

7085 422,507 2,707,120 20,249,254 7065 213,290 1,345,876 10,067,152 635,797 4,052,996 30,316,406

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 (spillway).
Source: Water Balance Model Report by Robert Yager.
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3.2.2 Solids Processing

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 TS-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 1; 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

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 1, 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-i 10 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-i 10 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-i 10. 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-i 10 to add additional lime. If pH holds at or above a pH of 12 for at
least 30 minutes, then turn off sludge mixing pump.

* Record the time the batch mixing is stopped.

* Turn 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 turn on raw water pump (RWS-SKD-001). Turn 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 dilute 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
STS-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-1 17 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 RWS-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 1 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 turn-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 mixing tanks and lime-addition piping. 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-01 1, 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
(RWS-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-01 1 and STS-V-012

* Ensure that valve STS-V-036 at the dewatering pad is open. Hose STS-H-003 can be
detached and placed within the containment dike, as rinse water does not need to be
dewatered or have polymer added. Rinse water running through the geotextile bags will not
damage them.

* 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 mixing pump (STS-P-002 for Mixing Tank 1 or STS-P-003 for Mixing Tank
2).

* Ensure that air valve AIR-V-i 10 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-i 10 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.

* Turn 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.
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3.2.3 Electrical System

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 OPERATIONS 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 will 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 while 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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3.3.2 Earthquakes

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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* Remove Discharge Cap

* 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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4.0 MONITORING AND REPORTING

4.1 FLOW MONITORING

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. 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 RateLocation (gallons/acre/day) Area (gallons/day)
________________________________ ___________________(acre) i____________

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 for 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 will 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 pg/L Annual 12,400,000

1,4-dichlorobenzene pg/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. ST0045514.
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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, BOD5, 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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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 (BOD5) Chamber Compositec

BOD5 Ibs/dayd NA 4/yearb Calculatede

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

TSS lbs/dayd NA 4/yearb Calculatede

(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 Monthly Measured
Depth

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

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

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

I_ pumped

Notes:
a Continuous means uninterrupted except for brief lengths of time for calibration, for power failure, 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 in the specified months (February, May, August, and November). The Permittee must report
data on the monthly discharge monitoring report.

c 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.

d lbs/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.
gpd = gallons per day
mg/I = milligrams per liter

4.4 REPORTING

Any notifications and submittals required under NOC Order DE12NWP-001 (air permit) are to

be submitted to the State of Washington, Department of Ecology at:
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Washington State Department of Ecology
Nuclear Waste Program
3100 Port of Benton Boulevard
Richland, WA 99354

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

Pecton Submittal Frequency First Submittal Date

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/permit cycle 30 June 2017
S5.G Operations and Maintenance Manual 1/permit cycle 1 September 2012

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

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

5.1 PURPOSE

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 1.

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

Order DE12NWP-001, Revision 1.

5.2 RESPONSIBILITIES

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

Water and Sewer Utilities 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.

ESS will be responsible for all interfaces with the offsite analytical laboratory, all data validation

activities, and recordkeeping associated with sample test results.

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. MSA Water and Sewer Utilities will fill out the Flow/Discharge Monitoring Reports

provided to the Department of Ecology.

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

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

0045514.
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5.3 TRAINING REQUIREMENTS

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 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

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 4-1) for air 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, if results 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 (1 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 will remain with sample throughout analytical

process.
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5.5 SAMPLE ANALYSIS & REPORTING REQUIREMENT

5.5.1 Analytical Techniques & Requirements

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.

Table 5-1
Analytical Methods

Parameter EPA Method PQL Units

BOD5 405.1 4 mg/L

TSS 160.2 1.0 mg/L

5.5.2 Holding Time & Preservation Requirements

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
BOD5 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 addition, 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.
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5.5.4 Quality Assurance/Quality Control Requirements

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 ESS sample collector. 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-001). 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 arise, the MSA POC will 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 BOD5 105 lb/day

Ammonia 52,400 mg/L

Chloroform 12,400,000 pg/L

1,4-dichlorobenzene 2,650,000 pg/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,

pg/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

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

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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6.1.1 Performance-Related Maintenance

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.

An experienced contractor will be hired to clean the lagoon out and all sludge will be disposed of

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

before returning flow to the settling lagoon.

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
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approved, it must be used consistently until the lagoon is desludged before a different technique

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 in 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. The presence

of air bubbles coming from the aerators should be visible at the surface.

Maintenance Records

Maintenance of the plant will be managed through a work control software system called

MAXIMO. MAXIMO is a computerized maintenance management system 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 MAXIMO*

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

can be scheduled for a certain date.

6.1.2 Physical Plant Maintenance

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. The aeration lagoon and the stabilization lagoon 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 coming 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 otherwise

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

be repaired.

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 could 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 corners 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.
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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 &

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, 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.
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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

with mosquito control chemicals and eliminating standing water outside of lagoon areas. If

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

7.1 BUILDING STRUCTURE

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 will be made as required to correct any problem.

7.2 GUTTERS, DOWNSPOUTS, & SPLASH-BLOCKS

Facility personnel will inspect the facility 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 will 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 will 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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7.5 EGRESS ROUTES - TRIP & OVERHEAD HAZARDS

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 HVAC 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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8.0 SHIPPING/RECEIVING & INVENTORY CONTROL

All transportation to and from the plant will comply with Hanford Site Procedure MSC-PRO-

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

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 familiar 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 supervision, 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

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 sewage
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
facility.

* A shower should be taken after each workday.

9.6 EMERGENCY RESPONSE

Emergencies at the lagoon fall under two categories.

* Natural Disasters

* Operational Emergencies

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 will be made to the

Department of Ecology describing the event and remedial actions.

Operational emergencies would typically involve mechanical failures, 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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9.10 FORK-TRUCK OPERATION & TRAINING

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 equipment 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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Pumps and Pump Skid Maintenance Schedule and References
Item Location Equipment Manufacturer Model Number Maintenance Maintenance Maintenance Supplier Phone Address

Number Manual Pages Schedule Type

Leak Detection Aeration Lagoon LDS-P-001A Gunnco Sidesloper Attachment D-3 As Needed Replace rotor GunnCo Pump & 770-889-7114 515 Industrial Way
Pumps P2K25.3 Control, Inc. Cumming, GA, 330040

LDS-P-001B
Settling Lagoon LDS-P-001C

LDS-P-001D
Evaporation LDS-P-001E
Lagoon

LDS-P-001F
LDS-P-001G

Effluent Pump Lagoon Pump SWS-P-007A/B Tsurumi 80SFQ23.7 Attachment D-6 Daily Measure the operating current and power Cascade Machinery 206-762-0500 PO Box 3575
Station voltage & Electric, Inc. Seattle, WA, 98124
Sand Filter SWS-P-08A/B Monthly Measure the insulation resistance
Pump Station

Semi-yearly Inspect the lifting chain or rope
Yearly Inspect oil
Biennial Change oil and mechanical sela
Once every two to Overhaul
five years

Raw Water Biosoilds RWS-SKD-001 Goulds 2AB22HMIF2EO Attachment D-2 Annual Inspect Pump to ensure working properly Beckwith & Kuffel 206-767-6700 PO Box 81186
Pump Building 800-767-6700 5930 First Avenue South

Web: www.b-k.com Seattle, WA 98108
Sludge Feed Biosolids STS-P-001 Seepex BN52-6LS Attachment D-4 Biennial Nord Gearboxes - Lubricate according to Seepex Inc. 937-864-7150 511 Speedway Drive
Pump Building manufactures specifications (Attachment D-4 Enon, Ohio, 45323

Section 10 Gearboxes pg 7)
Sludge Mixing STS-P-002
PumpI

STS-P-003
Lime Addition Biosolids STS-P-004 Wilden PX-200 Attachment D-7 Annual Inspect Pump to ensure working properly Wilden Pump & 909-422-1730 22069 Van Buren Street

Pump Building Engineering, LLC
Grand Terrace, CA 92313-5607

Polymer Mixing STS-SKD-001 Water Solve WSLP 2400 FlIOPV Attachment D-5
Skid
Polymer Water Biosolids STS-SKD-002 Goulds 1AB2LB 1035 Attachment D-I Annual Inspect Pump to ensure working properly Beckwith & Kuffel 206-767-6700 PO Box 81186
Pump Skid Building 800-767-6700 5930 First Avenue South

Web: www.b-k.com Seattle, WA 98108
Supernatant Biosoldis SWS-P-001 Wilden PX- 1 Attachment D-8 Annual Inspect Pump to ensure working properly

Pump Building
Dewater Sump Dewatering Pad SWS-P-002 Tsurumi 80SFQ23.7 Attachment D-6 Daily Measure the operating current and power Cascade Machinery 206-762-0500 PO Box 3575
Pump voltage & Electric, Inc. Seattle, WA, 98124

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 _II_ II
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Address:

Total Energy Management
509-946-4500
1975 Butler Loop Rd.
Richland, WA, 99352
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HVAC Maintenance Schedule and Reference
Item Equipment Manufacturer Model Number Maintenance Maintenance

Number Schedule Type

Outdoor Condensing Unit STS-AC-001 Carrier 38HDF018 Before Summer Clean Coils by vacuuming or long bristle brush.
Indoor Fan Coil Unit STS-AC-002 Carrier 40QNCO1824 Monthly Inspect coils and clean as required (min annually).

Monthly Clean air filters. Replace if warn or torn.
Quarterly Clean Ionizer with a brush. Clean Drain Pipe. 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.
Sidewall Exhaust Fan STS-EF-001 Greenheck SBE-2H48-20 Quarterly Belts - ensure belts are not loose or tight

Semiannual Bearings - Lubricate fittings using a high-quality lithium based grease.
Check bolts and screws for tightness. Clean fan.

Louver American Warming and LE-21 Annual Clean Louvers.
Ventilating

Backdraft Damper American Warming and BD-33HD Annual Clean Damper and check motor for damage.
Ventilating

Unit Heater STS-HTR-001 Indeeco 240-Ul050U-T Note: Contains built-in thermostat, dust shield, mounting brackets
STS-HTR-002 Volts 480; KW 5; pH 3; Amps 6.22
STS-HTR-003 Annual Check tightness of all visible bolts and nuts (including motor mounting)
STS-HTR-004 Annual Check motor, fan, discharge openings, intake openings, heating elements, and control compartment

for cleanliness\
STS-HTR-005 Annual Check motor and fan for smooth operation. Replace motor if excessive bearing play is detected.
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Item Location Equipment Related Manufacturer Model Maintenance Maintenance Supplier Phone Address
Number Equipment Number Schedule Type

Number

Motors Aeration Lagoon MSTR-002 LDS-P-001A Siemens NEMA 1 Monthly Inspect and clean contactor, tighten up Sun River Electric 509-627-5400 9312 W 10th Ave
Starter/Motors Combo loose connections Service, Inc Kennewick, WA, 99336

Settling Lagoons MSTR-004 LDS-P-001C

Evaporation Lagoon MSTR-030 LDS-P-001E

Aeration Lagoon MSTR-01 1 SWS-AE-001A Baldor Reliance Quarterly Inspect motor, clean and clear vents, use Baldor 425-952-5000 550 Kirkland Way Ste 205

Aeration Lagoon MSTR-012 SWS-AE-001B a megger for winding insulation and Kirkland, WA, 98033

Settling Lagoons MSTR-015 SWS-AE-003A record readings, ensure all electrical
connection are tight

Settling Lagoons MSTR-016 SWS-AE-004A

Grinder Relubricate as shown in Table 3-1

Evaporation Lagoon MSTR-021 SWS-AE-005A

Evaporation Lagoon MSTR-022 SWS-AE-005B

Sand Filter Effluent MSTR-009 SWS-P-008A Siemens NEMA 12 Monthly Inspect and clean contactor, tighten up Sun River Electric 509-627-5400 9312 W 10th Ave
Pump Combo loose connections Service, Inc Kennewick, WA, 99336
Lagoon Pump MSTR-007 SWS-P-007A

Lighting Roadway Lighting Lithonia Lighting CHMD Outdoor 770-922-9000 One Lithonia Way

Emergency Lighting ELM2 Annual Check battery and change if needed Emergency 800-334-8694 Conyers, GA, 30012

1 _770-981-8141
Florescent Lighting FGB As Needed Replace Light bulb Industrial 770-922-9000

Florescent Lighting L/LA As Needed Replace Light bulb General Purpose 800-858-7763

Exit Signs LHQM Emergency 800-334-8694
770-981-8141

Wall Packs TWP As Needed Replace Light bulb Outdoor 770-922-9000

Surface Commercial WS As Needed Replace Light bulb Fluorescent 800-858-7763
Lighting
Contactors ABB A30 ABB Inc 800-385-1221

Transformers Dry Type Siemens Speedfax Siemens Industry, Inc.

Panelboards Siemens P4 Annual Inspect Panelboard, clean out dirt and Siemens Industry, Inc. 800-241-4453 5400 Triangle Parkway
dust if necessary. Don't use a blower or Building Technologies Norcross, GA, 30092
compressed air. Dirt and dash should be Division
kept out of circuits.
Check Conductor and Connections for
discoloration or flaking. This is a sign of
a loose or contaminate connections.
Replace when needed.

Unit Substation Square D Mini Power- Schneider Electric 509-535-3685 104 S Freya, Suite 117
Zone Spokane, WA, 99202

Surge Arresters Cooper Power UltraSIL
Systems polymer-

housed
Evolution

Grinder Controller Grinder Franklin Miler Franklin-Miller 973-535-9200 ext 115 60 Okner Parkway
for spare parts and Livingston, NJ, 07039
customer service
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Maintenance Schedule and References
Item Location Equipment Manufacturer Model Number Maintenance Maintenance Maintenance Supplier Phone Address

Number Manual Pages Schedule Type

Liners Aeration Northwest Linings Attachment E As Needed Repair Agru America, Inc. 500 Garrision Rd

Lagoon and Geotextile Georgetown, SC, 29440
Settling Products, Inc.

Lagoon
Evaporation

Lagoon
Aerators Aeration SWS-AE-001A/B Environmental FA 1805 Attachment H Depends on Inspection; clean and dry, nuts and bolts Environmental 804-730-1280 PO Box 389

Lagoon Equipment use tight, megger to check insulation resistance if Equipment Mechanicsville, VA, 23111
SWS-AE-002A/B Engineering long storage or unusual operating conditions, Engineering

Settling SWS-AE-003A/B FA 1801 air chamber clear, squirrel cage rotors check
Lagoon by checking for localized heating'

SWS-AE-004A/B CA, WA, OR 925-426-9033 5266 Forest Hill Dr
Evaporation SWS-AE-005A/B/C FA 1225 JBI Water & Pleasanton, CA, 94588
Lagoon Wastewater

SWS-AE-006A/B Equipment
Grinder Open Channel SWS-GRD-002 Franklin-Miller TM 8512 Attachment G-I Weekly Inspection - cutters for wear, check reducer Franklin-Miller 973-535-9200 ext 115 60 Okner Parkway

Grinder for excessive vibration or noise, leakage of for spare parts and Livingston, NJ, 07039

lubricant, motor for excessive vibration or customer service

noise
Quarterly Lubricate gears

Quarterly Inspect Fasteners, tighten as necessary

Annual Seal inspection

Macerator Flanged STS-GRD-001 Seepex 1110 Attachment G-2 Quarterly Inspect macerator. Seepex Inc. 937-864-7150 511 Speedway Drive

(Grinder) Grinder Enon, Ohio, 45323
Flume Flume Plasti-Fab 8" Palmer-Bowlus Attachment F-I As Needed Wash with industrial detergent and water to Plasti-Fab 503-692-5460 9665 S. W Tualatin-Sherwood Rd

Metering Box Flume remove oil and sludge build-ups PO Box 100

Tualatin, OR 97068
Flow Meter Flume Teledyne Isco 4210 Attachment L-l Quarterly Wipe of case, inspect case seal and clean if Whitney Equipment 425-486-9499 21222 30th Dr SE Suite 110

Metering Box necessary, Company, Inc. 800-255-2580 Bothell, WA, 98021

Inspect cable connections

Change printer paper and ink ribbon as

needed
No lubrication or disassembly required

Semi-annual Check battery, change if needed

Update flow metering software
Leak Leak SeaMetrics FT400-Series Attachment L-2 Annual Calibrate Sensor Valin Corporation 425-282-6030 830 SW 34th St, Suite E
Detection Detection (Stocking Distributor) Renton, WA, 98057

Pumps Flow Pumps

Meter As Needed Replace rotor and sensor

pH/ORP TUpH Model 396R Attachment M As Needed Remove oil deposit with mild non-abrasive Emerson 949-757-8500 2400 Barranca Parkway

Sensor detergent Process Irvine, CA, 92606
Remove scale deposits, soak electrodes for Management

30 to 60 min in a 5% hydrochloric acid

solution

Always Keep at room temperature to keep life

expectancy long
For ORP As Needed Polish electrodes with moistened baking soda
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Item Location Equipment Manufacturer Model Number Maintenance Maintenance Maintenance Supplier Phone Address
Number Manual Pages Schedule Type

Air Sludge AIR-CMP-001 Atlas Copco KV 7.5 PV 803 Attachment J Daily Drain tank of moisture after use. Leave drain Atlas Copco 413-536-0600 94 N. Elm St., Floor 4
compressor Processing cock open if not in use. Compressors Inc. Westfield, MA 01085

Facility
Check oil level at sight glass.

Verify the pressure switch unloader is
working (listen for a brief hissing sound
when compressor shuts off).
Check the compressor for loose parts
excessive noise or vibration. Tighten any
necessary parts.

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-
detergent oil should be used.

Annual Inspect Tank for pin holes or other
imperfections (Replace if Necessary, DO
NOT weld or attempt to repair tank)

Clean electrical equipment with an approved
cleaning agent

Tanks Raw Water RWS-TK-001 Snyder 3000 Gal Tank Quarterly Check Water Levels. Replace as Needed. Snyder Industries, 402-467-5221 PO Box 4583
Tank Industries, Inc. Inc. Lincoln, NE 68504
Mixing Tank STS-TK-001 Each Use Rinse out tanks.

Mixing Tank STS-TK-002
2

Mixers Static Mixer 1 STS-MX-001 Koflo 3-10-3-6N-71F Koflo 847-516-3700 309 Cary Point Dr.
800-782-8427 Cary, IL, 60013

Static Mixer 2 STS-MX-002

Static Mixer, STS-MX-003
Bag
Dewatering

Agitator Lime Tote STS-AG-001 Neptune RGT-2.0 Attachment I
Mixer

Service Sink Sludge SS-1 Elkay Weldbilt Scullery Monthly Clean Sink. Elkay 630-574-8484 222 Camden Ct.
Processing Sink Oak Brook, IL, 60523
Facility

Tankless Sludge WH-l Eemax SP4208 Notes Volts 208; kW 4.l;Amps 19.7 Eemax Inc. 800-543-6163 353 Christian Street
Water Heater Processing 203-267-7890 Oxford, CT, 06478

Facility

Safety STS-SSEW-00l Hughes Safety EXP-J-1200 Attachment N Semiannual Replace Water and clean shower head. Hughes Safety 44(0)-181-430-8618 Whitefiel Road, Bredbury, Stockport,
Shower I Showers LTD Showers LTD Cheshire SK6 2SS, England
Water Sludge Zum Z1700 Zurm Industries, LLC 814-455-0921 1801 Pittsburgh Ave.
Hammer Processing Erie, PA, 16514
Arrestors Facility I I IIIIIIII
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Item Location Equipment Manufacturer Model Number Maintenance Maintenance Maintenance Supplier Phone Address
Number Manual Pages Schedule Type

Slide Gates Diversion SWS-V-00l Plasti-Fab Slide Gates Attachment F-2 Semi-Annual Lubricate stems Plasti-Fab 503-692-5460 9665 S. W Tualatin-Sherwood Rd
Box, PO Box 100
Collection Tualatin, OR 97068
Box

SWS-V-002 Monthly inspect stem for grit and clean and grease as

needed or as mentioned above
SWS-V-003 Annual Inspect thrust nut and seals
SWS-V-004 quarterly lubricate ball and roller bearings

SWS-V-114
SWS-V-115

Valves Facility and All (except slide gates) See Valve Ball, Check, Knife As Needed Replace. HD Fowler Company 509-545-0255 1320 N Oregon Ave
Lagoon Gate, Gate 866-829-9733 Pasco, WA, 99301
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Spare Parts List
Item Location Manufacturer Model Number Spare Parts Part Catalog Supplier Phone Address

Number
Influent Flow Flume Teledyne Isco, Inc 4210 Ultrasonic Level Sensor Only. 60-31114-012 Teledyne Isco, Inc. 800-228-4373 PO Box 82531
Meter With 25 ft. cable and quick Customer Service 402-464-0231 Lincoln, NE, 68501

connect to flow meter. Department
4200 Series plotter paper roll. 60-2313-019
58 ft length.
4200 Series printer ribbon, 250-0200-00
black.
Dri-Cann Dessicant Pack 099-0012-00

Lime Sludge Processing Facility Mid-Ohio Valley Hydrated Lime 1 Tote Mid-Ohio Valley Emergency: 88-847-3090 PO Box 734
Lime, Inc. Slurry Lime, Inc. Info: 88-847-3090 16360 State RouteSeven South

Marietta, OH 45750
Geotextile Bags Dewatering Pad Blue River Geotextile 1 Bag Blue River Mike Conwell 2283 N County Rd 500 E

(15' x 30' max) Technologies Dewatering Technologies Work: 765-766-61900 New Castle, IN 47362
Cell: 765-744-5943

US Fabrics EcoTubes Chuck Fedders
800-518-2290
513-2271-6000

Polymer

__ [ ____ I ___ I __ I _____ I ___ t ___ I ____ I _____
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Operational Forms
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L-691 Sewer Lagoon Inventory
Date Item (Lime, Septage, etc.) Amount Driver's Signature

72

HNF-52451
Rev 4

i i i

i i i

| | |

i i i



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

HNF-52451
Rev 4

Record of Leak Rates for , 20

Day of Month Aeration Lagoon 1 Aeration Lagoon 2 Settling Lagoon 1 Settling Lagoon 2 Evaporative Lagoon 1 Evaporative Lagoon 2
Action Leak Rates
(gal/day) 60 60 50 50 6020 2800

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,

73



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

Lime Stabilization Batch Form
Type Operator Beginning Batch Start Time of End Time of pH Ending pH of Amount Lime Ending Batch

Date (Sludge/Septage) Initals Volume pH 12 12 Sludge Added Voulume
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C.O.C. No.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Page of

Collector Contact/Requestor Telephone No. MSIN FAX

SAF No. Sample Origin Purchase Order/Charge Code

Project Title Logbook No. Ice Chest No. Temp.

Shipped To (Lab) Method of Shipment Bill of Lading/Air Bill No.

Protocol Data Turnaround Offsite Property No.

Sample No. Lab ID Date Time No./Type Container Sample Analysis Preservative

i i i i i

POSSIBLE SAMPLE HAZARDS/REMARKS (List all known wastes) MSDS Q Yes Q No SPECIAL INSTRUCTIONS Hold Time

Relinquished By Print Sign Date/Time Received By Print Sign Date/Time Matrix*

S = Soil DS = Drum Solids

Relinquished By Date/Time Received By Date/Time SE = Sediment DL = Drum Liquids
SO = Solid T = Tissue
SL = Sludge WI = Wipe

Relinquished By Date/Time Received By Date/Time W = Water L = Liquid
0 = Oil V = Vegetation

Relinquished By Date/Time Received By Date/Time A = Air X = Other

FINAL SAMPLE Disposal Method (e.g., Return to customer, per lab procedure, used in process) Disposed By Date/Time

DISPOSITION
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Water5o0ve,

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 2-4 gallons

B. Municipal Water Treatment 2-4 gallons

C. Industrial Process 3-5 gallons
D. Pond/Lake/River Sediment 4-5 gallons (and dilution water where required)

E. Other 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.

Vill. 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, MI 49546

(August, 2010)
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Piping & Instrumentation Documents
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APPENDIX D

Pumps & Pumps Controls
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Attachment D-1

Goulds 1AB2LB1035

BEST AVAILABLE COPY
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Item #3

STS-SKD-002

Goulds Pump Model

I AB2L 1035

IO&M Manual

PRO(:tEnlIiNr / CONTRACT'ISJ,41)T
APW Li APJ4

A?. Cfo,,&j, ns t lie Conhmu Rcquirm1ici

3 LI Minor Cimel - Appmvd Wilh FXMIxppUOLU i Con-ered

3 Ro-swbiinal requesid 3 Re-imsniinW w' quird

C L N Apprvd Reise andI Resubmit

P Box 81186 * 5930 F irst Avenue South - Seattle. WA 98108
(206) 767-6700 - (800) 767-6700 - Fax (206) 767-6230

www.b-k.con
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Goulds Pumps Residential and Commercial Water Systems

INPUT AND OUTPUT POWER (VOLTAGE AND PHASE)
* All !AB2 a N 2 AR) iOile singl-phal inplu powr

V All will work on 10, 208 230V input power
cy Soice 1AR)' ' will woi ik ui 10. 11 'PV int051 pOwer

*1IAB2 - Controller
- 4.2 Anp, 208- 230 V, snje phase input

- 1-' H vabile spe d cnitrolor
* Wall IImot set - racsdu r * Pre-wirmdi

* Pi ip flnd i nank ncc inc laf

2AB2 - Controller
* 6.9 Amp, 20S-230 V srngle phase eiput

2 iP varioble sped ccintroloi
* WAVl mouni set - Transducer - Pre- wire

l umpI ani talcok 1ot indludcld

*1A82LB1 035
- 1 III controller - Wall mount set

* 1 slainless steel jet pmirpc
* Tra - Dduroc a ischarge toe - V6P tank, piessure gauge
- contrulle is re-wi ired to th pump Flows mc 15 GPM.

2AB21 MCI F2B2
F2 H controller - Wal mount set * 208-230 V inpatl

* MCC cast ron / stiiriless stl pump
* Transducer - V6P (2 gallon) taiik and pross ure gcuje
* Controller Is pro-wired. Flows to 27 6PM.

2AB21MC1G2A2
* 2 ltP controlle: - Wall mount kit * 206-230 V input
* MCC cast iron / Stzinless stel pumip

- Trasoducer - VGP (2 Y'11lou c) 161k aMd preeSsro gDug0

* Controlior i pre-wired. flows Ic 32 GPM.

*1AB21HM1E2D0

I I HP corillci - Wa ll mo n kir - 208-230 V input
* HMS stainlss decl pump - Traisducecr

* VGP (2 ialon) tack aid discharge pipe teo
* Coonmoller is pre-w iied. Ikws to 20 GPM

*1AB22H M1 E2DO
* 1 HP ucuntolli - Wall mount kit * 208-231 V input

* [IMS t inless steel pumrp - -larrsducer
- VG? (2 gcllou) tank, pressure iauie ind

dich-arg rlipe tee
* (on1trollr is p Pd-wim. I Ilows to 30 GPM.

* All controllers Outpt three-phase, 230 Volt puwfiI
- Al pumps are cqui With re--pc hasc oms

2AS22HM1 F2EO
2 HP co roillr -Wii r nou1 kit - 208 230 V incpt
* IMS stainless steel pum r - * 'rarsdcr

* VGF 2 gPtloic acnk, preSSci gauge acd

c sclcarrpe pipr Incu
* Controller i pr-wIrd. rlow. toA 0 PPM.

3AB2LCB1H2DO
* i H 1ontroller - Wall coun ki 2)8 2t V irritir
.C stainless stel piuip - TiacsdIue

* V6P 12 gall tnk. orosrsure gnpnue aid
discharge i po te
SController Is pm wired. Flows to I) GPM,

2AB22MC1 G2D2
* 2 tIP contoller - Wall moot kit - 208-230 V input

* MCC cast Ioi/tairloss steel imtpollor IPmp
- Pessuuca trnsduccr

* VIP (2 llon)I tank, p gassure guge,
1 a" b ionze dIschaige ta tee

Conrtroller arnd 'notn are pie-wied. Flows to 80 GPM.

**5AB22MC1J2K2
* 5 tP controlle - Wall mount * 208-30 V lnput

* MCC cast ron/ftainiess imcpeo pump
* ,ressure trapsducor

* Pressm euage, 1 1 boronze lsrk tee
* Cotrller crc motor sure owe wirnd. lws c 100 GPM.

**SAG2LCC1J2DD
H I HP cca trolr * Wall rmount - 208-230 V inpit
* OP stainless steel pump * P 05U51e lcmnsducec

-Pressure gouge, 1 ' bir'nrwze tank tee
* Contruller and motor are pro-wiced. Ilows Ic 20 0PM.

1 HIP available in 115 volt models. see price book.
" Tank not inchided.
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INSTRUCTION MANUAL
IM156

I

- AVARial "edoto

STTJ

Te

Aquavar ABIL Controller
VARIABLE SPEED PUMP CONTROL

INSTALLATION, OPERATION AND TROUBLESHOOTING MANUAL

* GOULDS
a xylem brand

90

MODELS COVERED:

1151 AB2 (115V, 4.2A), 1 AB2 (230V, 4.2A),
2AB2 (230V, 6.9A)
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C ) M / r I I r: jIIiFrI

Controller Model Number:

Controller Serial Number:

Pump Model Number:

Pump Serial Number:

Motor Model Number:

Motor SEA:

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.

SUBJECT PAG E

1. Safety Instructions ................................................. 3

2. System Components ................................................ 3

3. System Design ......................................................... 4

4. Piping.................................................................. 5

5. M ounting the Controller....................................... 5
6. Power Supply and W iring ..................................... 6

7. Starting the System ............................................... 6-7

8. Diagram s.............................................................. 8-9

9. Troubleshooting ............................................... 10-11

10. Controller Dim ensions ....................................... 11

11. Lim ited W arranty ................................................ 12

2
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NOTE:

- Use Copper wire only.

" Suitable for use on a circuit capable of delivering not more than 5000 RMS
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 500 C.
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TO AVOID SERIOUS OR FATAL PERSONAL INJURY
OR MAJOR 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.

This is a SAFETY ALERT SYMBOL.
When you see this symbol on the
pump, the controller or in the manual,
look for one of the following signal
words and be alert to the potential for
personal injury or property damage.

AG Indicates an imminently hazardous
situation which, if not avoided, will
result in death or serious injury.

jA WARNING Indicates a potentially hazardous situa-
tion which, if not avoided, could result
in death or serious injury.

A CAUTION Indicates a potentially hazardous situ-
ation which, if not avoided, may result
in minor or moderate injury.

CAUTION Used without a safety alert symbol
indicates a potentially hazardous situa-
tion which, if not avoided, could result
in property damage.

NOTE: INDICATES SPECIAL
INSTRUCTIONS WHICH ARE
VERY IMPORTANT AND MUST BE
FOLLOWED.

THOROUGHLY REVIEW ALL INSTRUCTIONS
AND WARNINGS PRIOR 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 LIABILITY FOR
DAMAGES OR OPERATING DISORDERS WHICH
ARE THE RESULT OF NON-COMPLIANCE WITH
THE OPERATING INSTRUCTIONS.

1. This manual is intended to assist in the installation,
operation and repair of the system and must be kept
with the system.

2. Installation and maintenance MUST be performed by
properly trained and qualified personnel.

3. Review all instructions and warnings prior to perform-
ing any work on the system.

4. Any safety decals MUST be left on the controller and
pump.

5. . The system MUST be disconnected from
Hazardous the main power supply before attempt-
voltage ing any operation or maintenance on the

electrical or mechanical part of the system. Failure to
disconnect electrical power before attempting any op-
eration or maintenance can result in electrical shock,
burns or death.

6- ACAUTION When in operation, the motor and pump

Hazardous could start unexpectedly and cause seri-
Pressure ous injury.

Please review the Aquavar ABII components and insure
that you have all the parts and are familiar with their
names. Be sure to inspect all components Goulds Water
Technology supplies for shipping damage.

Aquavar ABII:

1. Pump with Motor

2. Aquavar ABII Controller with Integral Pressure
Sensor Cable

3. Pressure Tank (supplied on some models)

4. Pressure Sensor

5. Mounting Kit

6. Tank Tee with Pipe Plug

7. Pressure Gauge

WARNING

AWARNING DO NOT power the unit or run the
Hazardous pump until all electrical and plumb-
volage ing connections, especially the pressure

snor connection, are completed. The
ACAUTION pump should not be run dry. All electrical

Hazardous
[rdsusr work must be performed by a qualified

technician. Always follow the National
Electrical Code (NEC), or the Canadian Electrical
Code (CEC) as well as all local, state and provincial
codes. Code questions should be directed to your local
electrical inspector. Failure to follow electrical codes
and OSHA safety standards may result in personal in-
jury or equipment damage. Failure to follow manufac-
turer's installation instructions may result in electrical
shock, fire hazard, personal injury, death, damage to
equipment, unsatisfactory performance and may void
manufacturer's warranty.

3
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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 set up for a
supply tank.

Home Supply

Check Valve

Aquavar ABII Isolation Valves
Controller

Circuit
Breaker

Unions

-- Transducer
Disconnect Gauge Relief

Tank f-- Valve
f Isolation Atmospheric

CheckValve Valve Storage Tank

Diagram 1 To Drain-
Aua A* Instan Motor/Pump

for Well Pump System

Diagram #2 shows a set-up for municipal water connection. This allows pump maintenance without main line shut-off.

Home Supply Water Main

Check Valve

Aquavar ABII Isolation Valves
Controller

Circuit
Breaker

Unions ,1

Transducer
Disconnect Gauge Relief

Tank f-- Valve

Note: A check
Check Valve valve or double

Diagram 2 check valve may
be required on

for Municipal Water Dthe suction side
System =of the pump.

Motor/Pump Consult local
codes.4
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General

NOTE: All plumbing work must be performed by a
qualified technician. Always follow all local, state and
provincial codes.

A proper installation requires a pressure relief valve, a %"
female N.P.T. threaded fitting (found on tank tee) for 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.

ACAUTION 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 joints 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 or pipe should never be connected
directly to the stainless steel discharge head or casing
as galvanic corrosion may occur. Barb type connectors
should always be double clamped.

Pressure Tank, Pressure Relief Valve and
Discharge Piping
The standard Hydro-Pro tanks have a pre-charge of 38
PSI. You may set the tank pre-charge anywhere between
this value and 10 PSI below the system operating
pressure. Use the higher tank pre-charge setting if the
system drifts over 5 PSI at a constant flow rate. Use
only "pre-charged" tanks on this system. Do not use
galvanized tanks. Select an area that is always above 340
F (1.10 C) in which to install the tank and pressure relief
valve. If this is an area where a water leak or pressure
relief valve blow-off may damage property, connect a
drain line to the pressure relief valve. Run the drain line
from the pressure relief valve to a suitable drain or to
an area where water will not damage property. Use the
supplied tank tee to connect the discharge pipe to the
pressure tank and house plumbing. It is allowable to
pump to multiple locations.

JAWARNIING Maximum working pressure of most Hy-
droPro tanks is 125 psi. Check the tank

label or instruction manual to verify data.

Installing the Pump

AWARNING ACAUTION WARNING: Risk of electric
Hazardous Hazardous shock - This pump system has
voltage Pressure not been investigated for use

in swimming pool areas.
ACAUTION
Hazardous Plumb suction and discharge of pump into
Pressure piping. Locate the pump as near liquid

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 of the
pump. Be sure that suction and discharge piping are 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 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
controller is 120 inches long. Locate the controller so
there will be enough cable to properly install the pressure
sensor.

ACAUTION Do not install any shut-off valves, filters or
Hazardous I flow/pressure control devices (except for
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 %" holes on the
tank tee provided in the kit. Install the pressure sensor
vertically to avoid accumulation of debris in the sensor
port. Do not install the tank tee with the 4" holes facing
down. Align the connector on the end of the pressure
sensor cable with the mating connector on the pressure
sensor and push it on. The tab will lock it in place.
Prevent water from following the cable and entering
sensor connector by creating a "drip loop" in the cable.

General
Mount the controller in a well ventilated, shaded area
using the supplied mounting kit. The controller must be
mounted vertically. Be sure to leave 8 inches of free air
space on every side of the unit. The controller must be
in an area with an ambient between 340 F (1.10 C) and
1040 F (40 C). Model 2AB2 will automatically decrease
(derate) the maximum output current of the drive (6.9A)
if the ambient temperature exceeds 1040 F
(40 C). The maximum output current of the drive will
be decreased by 0.069A for every degree Fahrenheit
above 1040 F, or -1%/ 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 maximum output current of 4.2A in high ambient
temperatures. If installation is more than 3300 feet above
sea level, drive output should also be derated by 2% per
1000 feet above 3300 feet.

NOTE: Do not block the heat sink (fins) and do not
set anything on the units.
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AWARNING The controller access cover should always
Hazardous be securely fastened to the control box
voltage due to the dangerous voltage/shock hazard

inside the unit.

Power Supply

The 115 1AB2 Controller requires a single
Hazardous phase power supply of 115 volts +/- 15o%.
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 appliances
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
.F! Connect the motor leads for 230 volt or
Hazardous 208 volt operation using the nameplate as a
[oltage reference. Connect the output power leads

from the controller to 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 entirety 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

. Connect the single-phase power supply
Hazardous leads and Safety Ground wire from a 20
vtg amp two-pole circuit breaker (in the OFF

position) to one side of a 20-amp two-pole disconnect
switch. Connect the input power leads supplied with
the controller to the other side of the disconnect switch.
Be sure to use Metal Conduit with Metal Conduit
Connectors for electrical connections.

.! The controller has a high leakage current
Hazardous to ground. The terminals marked "GND"
voltgJ in the controller must be connected to the

safety ground from the electrical service entrance. Failure

to 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.

7: STARTING TfHE SYSTEM

Status Code Indicator Light is not a voltage
Hazardous indicator! Always turn off disconnect switch
voltage and circuit breaker before servicing.

r L U Once the controller is powered it will re-
Hazardous main electrically charged for 5 minutes after
voltage power is turned off. Wait 5 minutes after

disconnecting power before opening controller access
cover as there is a severe shock hazard.

Setting the Motor Overload Switches

When the unit is powered, the Motor Over-
Hazardous I load Setting Switches are at a high voltage
voltage potential. DO NOT touch the Motor Over-

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 from damage due to overcurrent conditions.
Turn the circuit breaker and disconnect switch to the off
position, and wait 5 minutes. Remove 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 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 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.

A CAUTION |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 system and turn the breaker/
disconnect switch to the ON position. The pump will
start and pressure will increase to the factory 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 setting.

6
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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
Hazardous Setting Switches are at a high voltage poten-
[jtge J tial. 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 (T1, 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.

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.

Status Code Indicator Light is not a voltage
Hazardous 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.

7

96

HNF-52451
Rev 4



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

HNF-52451
Rev 4

Motor Overload and Application Switch Setting

When the unit is powered, the Motor Overload and Application Setting Switches are at a high voltage
Hazardous potential. Always turn off the disconnect switch and circuit breaker and wait 5 minutes before touching
voltage the Motor Overload or Application Setting Switches.

i ~lC4r~r~ ~ettinT.
YP~

Application Switch Setting
See chart that follows for

correct switch settings.

Diagram 3

Aquavar ABII Wiring Diagram

Input
1 Phase

See Manual For
Switch Settings

:A 
MotorApp ic. Overload

Typ Setting

1234 1234

Pressure
Sensor

Output
To Motor

M

SD

z
U U w E

UD M U-

Line input power from Line output to motor.
2-pole disconnect or Correct motor rotation

circuit breaker. determines order of colors.

[A WARNIING Do not connect 230V to a 11 5V controller. This will
damage the controller and voids the warranty.

.+
0

n

Pressure
Sensor
9K518

Diagram 4

8
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Motor Overload Setting Switches
See chart that follows for
correct switch settings.
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: §rkLAi/M (continued)

Typical Motor Nameplate Showing Service Factor Amps (SF AMPS)

Service Factor Amps (SF AMPS)
that are used to set the Motor
Overload Setting Switches.

MODEL P65CTA-1261 CAT SFl1.
VOLTS 208-230/460 N 6010
HP 1 RPM 3450 DUTY CONT
AMPS 3.6-3.4/1.7 INS CLAS$ B

F AMPS 4.2-4.0 2.0 AMB 40 "C
RPM 2860 CODE P PH 3

OLTS 190/380-415 MFG NO J02 7
AMPS 3.6/1.8-2.0 FRAME
THERMALLY PROTECTED NONE EJLR24P

CE IP22,

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:

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 (Amps)

1 2 3 4 1AB2 2AB2
1 1 1 1 2.5 4.6

1 1 1 0 2.8 5.2
I 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 00 1 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.
This label is

found on the
side of the
controller

access cover

Application Type Switch Setting

Disconnect Power And Wait For LED Indicator To TurnAWARNING Off Before Touching Application Setting Switches.

DIP Switch Setting 1 = UP 0 = DOWN

1 2 3 4 Minimum Speed (Hz) Ramp Setting
1 1 1 1 10 Slow

1 1 1 0 10 Medium
1 1 0 1 10 Fast
10 11 30 Slow
0 111 30 Medium

000 E0 30 Fast
*THESE SETTINGS ARE NOT TO BE USED WITH SUBMERSIBLE PUMPS.

Application Switch Setting Label
Use this label to choose the correct
Application Switch Setting. This label is
found under the controller access cover

Diagram 6

9
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Status Codes*
Green Light Codes

Constant Standby/Low Voltage
Blinking Pump Running

Red Light Codes
Constant Replace Controller

1 Blink No Water/Loss Of Prime

2 Blinks Tank Water-Logged

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 Voltage (>264V)

9 Blinks Motor Overload
*No Light - NoNery Low Voltage
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General
The Aquavar ABII is a self-diagnosing controller. If a problem occurs, observe the Status Code Indicator 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

adous 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.

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 system 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.

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
pressure 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 pressure in
the tank. Before checking tank air pressure, turn power to control 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.

10
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Indicator Code Status Description

5 Blinks Short Circuit 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 T1, 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.

6 Blinks Ground Fault Check wiring for shorting phase to ground. Turn power to controller
off and wait 5 minutes. Remove controller access panel. Disconnect
motor leads TI, T2, T3, and Ground from controller. Measure
resistance between all motor leads and ground using a Megohmmeter.
Connect one Megohmmeter lead to any one of the motor leads and
the other to ground lead. Set Megohmmeter to 500V DC output.
Resistance readings less than 500,000 ohms or 0.5 Megohms indicate
a damaged motor.

7 Blinks High Temperature This 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 (700 C). The controller will turn back on when the
temperature inside the controller reaches 1500 F (65.5 C). Avoid
installing the controller where ambient temperatures exceed 1040 F
(40 C). Avoid installing the controller where it is exposed to direct
sunlight.

8 Blinks Over Voltage Measure input voltage using an AC voltmeter. Connect the positive
and negative leads to Li and L2 on the Aquavar ABII controller. Verify
line input voltage is not greater than 264 VAC for 1AB2 and 2AB2
controllers and 132VAC for 1151AB2.

9 Blinks Motor Overload This fault is indicated when the current supplied to the motor exceeds
the Motor Overload Setting on the Aquavar ABII controller. Refer to
Section 7, Setting the Motor Overload DIP Switches for details. If
switches are set according to Section 7, check motor.
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Let's Solve Water

Xylem, Inc.
2881 East Bayard Street Ext., Suite A
Seneca Falls, 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 AB is a trademark of Xylem Inc. or one of its subsidiaries.
0 2011 Xylem Inc. M156 Revision Number 4 September 2011
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GOULDS WATER TECHNOLOGY LIMITED WARRANTY
This warranty applies to all water systems pumps manufactured by Goulds Water Technology.

Any part or parts found to be defective within the warranty period shall be replaced at no charge to the dealer during the warranty 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 that a warranty claim exists must contact the 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 Goulds Water Technology Customer Service Department.

The warranty excludes:

(a) Labor, transportation and related costs incurred by the dealer;

(b) Reinstallation costs of repaired 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 warranty, the following terms have these definitions:

(1) "Distributor" means any individual, partnership, corporation, association, or other legal relationship that stands between Goulds Water Technology and the dealer 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 to customers.

(3) "Customer" means any entity 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.

THIS WARRANTY EXTENDS TO THE DEALER ONLY.
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QUICK START GUIDE

Let's Seve Water IKIS-A1i I

Aquavar AB1l Quick Start Guide
installation Steps:

1, install the Pump
* lFbn, sucton and discrirrrrqe of pum- intj piprm.
* ristLi a .hrlrk valve on therr ; ij a ii .

e Locate the jpm i s rear 1iquid soujrce s oIS l.

2. Install the Pressure Transducer
" [nstall thr pressre Irarisdrcer i thie tenk tee provided with the unt.
* Loctie thro ransrducur wilihm 120" of chi cuntruler.

3. Mount the Controller
- Mont vertically In a well vontilaied, hrdcd arama wit i i nche of free ar

space oen every ie a-ind tornperaiarc betweiri 34" F Ind 104" .

4. Corinrect Input Power
* CenreCt tIe 10 power fromt in 20 anp 2-polo circuit breakr.T

* Do Cot ase G1-CI trutuctiin with Aul tIs iut!arirno t[ppilnj will t
5. Output Powcr Connections

* Conrt tire etup Utrt powe-r leads 0ror tie-JOn 1rICr to the 3 moto leads
in tne condiit box on the motor.

6. Set the motor Overload Switches (or dials, 3 and 5 HP)
- Complete sysrrems have overloads pro-set at lactory

2. Set the Pressure - Factory pre-set is 50 PSI
* Pu sh and Hold thI irusu oir Decirasc Pr-,sru Adjulsit IU'.sNiIIt nr

Ju1t 0re disire n-d pr)shiru ri 
1  

rea[rd.

* The maximum allOwrrble presturire serling is S os.

B. Set the Application Switches (or dials, 3 and 5 HP)
* MiuImI Speed of 10 Hz - the ricoming pressure is wihin 20 PSI of lhe

desred piessir setting.
* Mimurn SpetecOi 0 -H - 0rre incoriq prevsru it 20 'SI crr terr LAw

thr' dtsir d- pre-sur, I purrping from Cr tnrrk ur if drawrinrj ii tiu: tioi lilt.
" Ramp Speo- Srow - Low flow MisIur - Medrirm flow Fast - Hiuh flow
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AquavarABiI Controller
Typical Installation

This dinpramri shows a sr -up for munc ipal waIr connection, T is allows Imp
1 Cr rince withoot man lnr shu-off

Home Supply

Chec Maivea

AquaBoost isoltonVaives
-- 1Controller
Bruaker _

- 6->=-- - Uninns - -

1 TransducerDisconnect [ ~ ~ e

Thh A , Valve

Check Valve

T. Drain a
Motor/Pump

"9

AquaBoost I1 Required Components:

1. PImp with Motos

2 AquaBowrr 11 Controller v.th, uteyral Prorir Snrsoi Crb)

3 Pi isirre lank

4. Prs5uro Srn:ir

S MU011in Kit

6 Tank leo with Pipo Plig

'. Prossurro Gauge

XyJem Iic
www.xyleminc.com

S, u] I , It,- l A -: ' "'-A' " I xyLem
I s SoawvWetsr
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QUICK START GUIDE

Aquavar ABII
Quick Start Up Guide

LABELS FOUND ON THE CONTROLLER ACCESS COVER:

Fault Codes

Motor Overload Setting Status Codes*
AWAR4INnG:iDscnnPct Power And WaistForLED Indicatoilo Green Light Codes
Turn Of beore Touin Motor Ovrload Stting Swiunrs Corra S di Y 2v

IUP 0 - DOWN e
DIP Swimi Setting Motor Ovcrload Sett (q (Arps) Red Light Codes

1 2 3 4 lAB2 2AB2 Constun Reoloce Cornlir

1 0 1 3.5 3i
0_1_1 __ .8 la.k i M tr I n
S0 00 42 63 4lirriss Sh"n Cron-4- ~ _ 2-- ---- i r-.---

Motor Overload Setting Label _links Ground Fouli
Usc- ri.r o to choose tih werect Miter Ovr oad Swidh Slinks. h m r
Sntrg. 'lhrs e/is oud undcr oe Controhe cLss 'vm k

Status Code Label Z Bisnk Motor Gverodhc ts GOdwynso y ss|j otfors. TY td Chj s
i i 1 5 1 0 ii d i y o i c o n lm er ro e s T hri e N o L ig h t - N o /V e y L o w V o lta g e

Gildoitlivstie o i/c- uiitit/erarrzs ove ,

Application
Switch
Setting
Label

its iitbci i

This alicl .

the .rrnicer
OrCt 515 01m
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Application Switch Setting
A WARNING: Disconnect Power And Wait For LED Indico To Turmr

Off Before Touching Applicatiorn Setting Switches
DIP Switch Settin 1 = UP 1 = DOWN

1 2 3 4 Minimurn Speed (Hz) Ramp Settinq

...... - ---- 10 -. r

11 1 e ir

I THESE SFTING1 S ARE NOT [C BE lISED WITH SUBMERSIBLE PIMPS.

Lrfs Solve W.5tr
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AquavarABiI Wiring Diagram

I AND 2 HP

M V1.d. ...-

FZ
14, -

If) -I,,",

Note: V1R(- trolllPr v,F.ay- i r - fil 0 i( :-;Vl. 11 , r 1 230 vul.

3 AND S HP

h, S-pply

0--*" "I
0-H*-*A(

Note; Use 2 polo d 1< Olliec

or circLL brer

Zylm bti.
www.xyenc.Com
1 41 X"u : x "n I i "i )- -!.,s 4

00j (00)0]

xylem
L-'Suv aI w
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ITT

Goulds Pumps
G&L SERIES
MODEL LB
Installation, Operation and
Maintenance Instructions

V. -

HGOULDS PUMPS

Goulds Pumps is a brand of ITT
Residential and Commercial Water.

www.goulds.com

Engineered for life

106

HNF-52451
Rev 4

Commercial Water



Operation and Maintenance Manual for the HNF-52451
200 West Area Evaporative Sewer Lagoon Rev 4

SUBJECT PAGE

Safety Instructions ........................................................................................................................................................ 3

Im p o rtan t..................................................................................................................................................................... 3

In stallatio n ................................................................................................................................................................... 3
Su ctio n P ip in g .............................................................................................................................................................. 3

Discharge Piping........................................................................................................................................................... 4

R o tatio n ....................................................................................................................................................................... 4

O p eratio n ..................................................................................................................................................................... 4

M ain ten an ce................................................................................................................................................................. 4

D isassem b ly .................................................................................................................................................................. 4

R eassem b ly ................................................................................................................................................................... 5
Troubleshooting ........................................................................................................................................................... 5
LB Components Parts Table.......................................................................................................................................... 6

Limited W arranty ......................................................................................................................................................... 7

Declaration of Conformity ......................................................................................................................................... 21

0 wrmr's inormnrion

Pump Model Number:

Pump Serial Number:

Dealer:

Dealer Phone No.:

Date of Purchase:

Date of Installation:

Current Readings at Startup:

10 3 0 L1-2 L2-3 L3-1

Amps: Amps: -

Volts: Volts: _

107



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

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.AThis 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 potential for personal injury or
property damage.

Warns of hazards that WILL cause
serious personal injury, death or major
property damage.

1A WARNIG Warns of hazards that CAN cause
serious personal injury, death or major
property damage.

A CAUTION Warns of hazards that CAN cause per-
sonal injury or 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 Model LB is a single stage, centrifugal jet pump for
general liquid transfer service and booster applications.
The liquid end utilizes a 304SS stamped casing, Norylo
impeller, Lexan® ejector and guidevane, Amodel@
motor adapter and EPR o-rings. All motors are NEMA
48Y and 56Y square flange with a 304SS threaded shaft
extension.

1. hj,1' TIcI T

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.

A CAUTION ALWAYS DISCONNECT ELECTRICAL
POWER WHEN HANDLING PUMP OR

CONTROLS.

1.3 Motors must be wired for proper voltage. Motor wir-
ing diagram is on motor nameplate. Wire size must
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 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 built-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:

Starts per Hour:

85 PSI

20, evenly distributed.

1.7 Regular inspection and maintenance will increase
service life. Base schedule on operating time. Refer
to Section 8.

i I I LLTV11Of,

2.1 Locate pump as near liquid source as possible (below
level of liquid for automatic operation).

2.2 Protect from freezing or flooding.

2.3 Allow adequate space for servicing and ventilation.

2.4 All piping must be supported independently of the
pump, and must "line-up" naturally.

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 horizontally, inclined or verti-
cally.

A CAUTION 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 bolts. Use rubber mounts to
minimize noise and vibration.

2.8 Tighten motor hold-down bolts before connecting
piping to pump.

3.1 Low static suction lift and short, direct, suction pip-
ing is desired. Consult pump performance curve 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 supply:
3.4.1 Install full flow isolation valve in piping for

inspection and maintenance.

A CAUTION DO NOT USE SUCTION ISOLATION
VALVE TO THROTTLE PUMP.

3.5 Installation with pump above source of supply:

3.5.1 Avoid air pockets. No part of piping should be
higher than pump suction connection. 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 teflon tape to seal threaded connec-
tions.

H min. H min.

9 -J D +-

Figure 1 Figure 2

3 0
D 9

~min V =Veloity n fes prsecondasev

= 6PM xt~ 6.2 PM x 0.4085
Area D0

Figure 3 Figure 4

0 9

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 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 connec-
tions.

4

I) )GTKIr

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 rota-
tion:

5.1.1 Single-phase motor: Non-reversible

5.1.2 Three-phase motor: Interchange any two power
supply leads.

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 operat-
ing conditions and temperature has stabilized. Check
for expansion of piping.

7. M 1NI I C 1 1 '1 GE

7.1 Ball bearings are located in and are part of the mo-
tor. They are permanently lubricated. No greasing
required.

A CAUTION 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.

8.1 Complete disassembly of the unit will be described.
Proceed only as far as required to perform the main-
tenance work required.

8.1.1 Turn off power.

8.1.2 Drain 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/venturi assembly (6) and
o-rings (5, 7).

8.2.4 Remove guidevane (8).

A CAUTIONl DO NOT INSERT SCREWDRIVER
BETWEEN THE FAN BLADES TO

PREVENT ROTATION.

8.2.5 Remove impeller (9) by rotating in a counter-
clockwise direction.

NOTE: For single and three phase motors, re-
move the motor end cover and hold the flats on
the shaft with a wrench to stop rotation.
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NOTE: Further disassembly will require
removal of the mechanical seal. It is recom-
mended that a new mechanical seal be installed
at reassembly.

8.2.6 Lubricate the shaft and mechanical seal 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 (13) from motor.

8.2.9 Remove stationary portion of mechanical seal
(11) from motor adapter (13).

£. PREASSEMVBLY

9.1 Clean all parts before reassembly.

9.2 Recommend replacement of o-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 of disassembly. Observe the
following when reassembling the pump.

9.5 Lubricate o-rings and mechanical seal with soapy
water to ease assembly.

9.6 Tighten casing screws (3) to 10 ft.-lb. of torque using
a star pattern to prevent o-ring binding.

TRU bLEShOTING

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 Probable Causes 4, 17, 18, 19, 22

EXCESSIVE NOISE AND VIBRATION
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 or gasses in liquid

14. System head too high

15. NPSHA too low:
Suction lift too high or suction losses excessive
Check with vacuum gauge

16. Impeller worn or plugged

17. Incorrect impeller diameter

18. Head too low, causing excessive flow rate

19. Viscosity or specific gravity too high

20. Worn bearings

21. Pump or piping loose

22. Pump and motor misaligned

110

HNF-52451
Rev 4



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

-1 I ! / Il ) F VF -1, 1T 'TIA'LE

Item No. Part Description Material
1 Plug 304 SS
2 0-ring - plug EPR
3 Socket - head screw 304 SS
4 Casing with plug 304 SS
5 0-ring - suction EPR
6 Nozzle/venturi assembly Lexan@ 500
7 0-ring - guide vane EPR
8 Guide vane Lexane 10% G.F.

LB05 4.50" DIA.
9 Impeller LB07 5.00" DIA. Noryl(@ GFN2

LB10 5.25" DIA.
10 Mechanical seal - Rotary Carbon
11 Mechancal seal - stationary Ceramic
12 0-ring - casing EPR
13 Motor adapter with inserts Amodel @ 45% G.E
14 Pipe plug SAE 1018
15 Hex cap screw Steel (zinc plated)
16 Base Steel
17 Grommet BUNA

HNF-52451
Rev 4

Motor Codes
10-ODP 30-ODP 10-TEFC 30 - TEFC

% SFE04853 SFE04873 SFE04821 SFE04876
%A SFE05853 SFE05873 SFE05821 SFE05876
1 SFE06853 SFE06873 SFE06821 SFE06876

15

14

13

12

010

6

5

2 1 4

2
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'&ITT

NGOULDS PUMPS
Goulds Pumps, G&L and the ITT Engineered Blocks Symbol are
registered trademarks and tradenames of ITT Corporation.

Noryl and Lexan are registered trademarks of GE Plastic.
Amodel is a registered trademark of Solvay.

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

IM064R04 August, 2006
© 2006 ITT Corporation

Engineered for life
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GOULDS PUMPS LIMITED WARRANTY
This warranty applies to all water systems pumps manufactured by Goulds Pumps.

Any part or parts found to be defective within the warranty period 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 date of installation or eighteen (18) months frot date of manufacture, which-
ever period is shorter.

A dealer w ho believes that a waerranty claim exists must contact the authorized Goulds Pumps 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 Goulds Pumps Customer
Service Department.

The warranty excludes:
(a) Labor, transportation and related costs incurred by the dealer;
(b) Reinstallation costs of repaired 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 warranty, the following terms have these definitions:

(1) "Distributor" means any individual, parinership, corporation, association, or other legal relationship that stands between Goulds Pumps and
the dealer 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 to customers.

(3) "Customer" means any entity 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 wich may engage in any type of business.

THIS WARRANTY EXTENDS TO THE DEALER ONLY.
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Read and Follow
Safety Instructions!

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

A personal injury;

DANGER warns about hazards that will cause serious personal injury, death or
S ANGER major property damage if ignored.

WARNING warns about hazards that could cause serious personal injury, death or

A WARNING major property damage if ignored.

CAUTION warns about hazards that may result in minor or moderate injury or

1A CAUTION 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.

Safety Instructions

1. AWARNING - 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. ADANGE - 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. ACAUTION - Storage tanks are designed for use on ambient temperature
- (maximum temperature of 1200F, 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. A - Tank contains air pressure. Do not puncture. Never throw tank
into fire or incinerator.
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The water systems
tank concept

@I

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.

Here's how the
tank works for a
water system
designed to
operate at a
30/50 psig
pressure
switch
setting.

302 40

Prior to shipping, the tank
* is pressurized to a standard

precharge as defined in
"OPERATION" part of this
manual.

50Q
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.

=AIR R

As water enters the tank, the
e air above the diaphragm is

compressed and its volume
is reduced by the volume of
water that enters.

45,

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 SERVCE
PREssURE

SWITCH

WATER
SUPPLY

RELIEF
VALVE PRESSURE

GAUGE DRAIN

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.

HNF-52451
Rev 4

TYPICAL JET
PUMP INSTALLATION

TO SERVICE

RELIEF
VALVE

PRESSURE- -

GAUGE

DRAIN

PRESSURE
SWITCH

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 900 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.

SITIEE ~VALVE
V-R- S .'ATE 0O-I $WrMHTANIES VALVE wRNL C~O

0 WATHS~SERV FE~lE PNM

-- 0
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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.

RELIEF VALVE - . U LIur DING
FOUNDATIL-H

-'s FOSTLINEPOSSIBLE
SWITCH TO HOLSE

LOCATION CRUSHED
L K ROCK

COARSE

'B MODELS - -

Pump L

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.

Operation

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 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 MAX.
NO. (INCHES) OPERATING PRESSURE RANGE OF: DRAWDOWN SYSTEM

VOL. CONNECTION
DIAMETER HEIGHT 20/40 PSIG 30150 PSIG 40160 PSIG (GALS.)

IN-LINE MODELS

V6P 8 1115/16 0.7 0.6 0.5 1.2 3/4" NPTM

V15P 11 1315/16 1.7 1.4 1.2 2.7 3/4" NPTM

V25P 11 231/16 3.1 2.6 2.2 4.5 3/4" NPTM

V45P 153/8 21 1/16 5.1 4.3 3.7 8.4 1"NPTM

FREE STANDING MODELS

V45 153/8 24 15/16 5.1 4.3 3.7 8.4 1" NPTF

V60 153/8 323/8 7.3 6.1 5.3 12.1 1"NPTF

V80 15 3/8 399/16 8.9 7.7 6.7 13.9 1"NPTF

V100 153/8 471/4 11.8 9.9 8.6 13.8 1"NPTF

V140 22 369/16 16.5 13.9 12.1 27.3 1 1/4"NPTF

V200 22 485/8 23.9 20.0 17.4 39.3 1 1/4"NPTF

V250 26 46 30.9 25.9 22.5 50.8 1 1/4" NPTF

V260 22 6011/16 31.2 26.2 22.8 44.7 1 1/4" NPTF

V350 26 61 3/16 42.9 35.9 31.5 70.5 1 1/4" NPTF

FREE STANDING MODELS WITH BASE EXTENTION

V80EX J 153/8 42 5/8 8.9 7.7 6.7 13.9 1" NPTF

BURIED MODELS

V45B 153/8 21 1/16 5.1 4.3 3.7 8.4 1" NPTM

V60B 153/8 281/2 7.3 6.1 5.3 12.1 1"NPTM

V140B 22 323/16 16.5 13.9 12.1 27.3 1 1/4" NPTM

V200B 22 441/4 23.9 20.0 17.4 39.3 1 1/4" NPTM

MOUNTING MODELS

*V45MP/PST 15 3/8 2511/16 5.1 4.3 3.7 8.4 3/4" NPTF

*V60MP/PST 153/8 33 1/8 7.3 6.1 5.3 12.1 3/4" NPTF

*Maximum working pressure of tank 100 PSIG; all other models above 125 PSIG.
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Limited A.O. Smith Corporation, the warrantor, extends the following LIMITED WARRANTY to the owner of this water system tank.

Warranty 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

retuming 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 Canadian Customers
A.O. Smith Corporation A.O. Smith Corporation
5621 W. 115th Street P.O. Box 310-768 Erie Street
Alsip, IL 60803 Stratford, Ontario NSA 6T3
800-323-2636 or 708-489-4600 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 WHETHERARISING 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 rail vehicle only, expiration date: March 31, 2003 (Pending
Renewals)

Part No. 205270-000
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Goulds 2AB22HMIF2EO

BEST AVAILABLE COPY
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Goulds Pumps Residential and Commercial Water Systems

INPUT AND OUTPUT POWER (VOLTAGE AND PHASE)
* AI AR2 ni rid ?AK2 requi slogl0-phase jnpu power

o Al. ssifl work or 10, 2 0-230V .Oput lpOw rr
o Sorer 1AI2's will work on 10, 115V iput p)ow50

*1AB2 - Controller
- .2 Amp, 208-230 V single plias inplit

* 1 H tP yeri able I sperrd cot 1rulIer

- Wall mount soe - Traisdcer * Pre-wired

* Pmp ard 1ink rot 1 inClUed

2AB2 - Controller
- G.) Am ip, 208 -30 V, s nge phase jnput

2 rIP variAblo srioed contralto'
Wall mount set - TrnSdLW r o - FPre-wi re

- Pum and tank riot ndtrded

*1A82LB1035
- 1 HP controller I Wall mount set
- I' ssainle' tec jet pump
* Tranrlsduci - Dischiirjge te e VOP tank, pre5ssur gauge
* Controllnr ls prE. wired lo the prmp. Flows to 15 GPM.

2AB21MC1 FZB2
- 2 IP iuntllr - Wall mount set * 208-230 V input
- MCC cast iron / stairlrlis te-l ip
* Tr;xsducer * VGP (2 gallon) tailk a nd press1re gauge

- Conofle; ls pie-wired. Flows to 27 GPM.

2AB21 MC1G2A2
2 It controller - Wall mount kit - 208-230 V input

- MC cast ilon / .sanrrrlos steel pump
* Tnrnrsducer - V6P (2 galuin) tank arid pressure gauge
- Controler is pre-wired. Flows to 32 GPM

*1AB21HM1E2DU
I I HP cont rolle * Wall mnrl kit - 20s-230 V inpul

I IMS sleiruless ste-i pomp - Ta sdure!
- VGP (2 gallon) lank and discliage pipe tee
* Convollur is :rr--wired. Flows to 20 2PM.

*1AB22HM1E2D0
* 1 ill' cortnoller - Wall irorit kit e 208-2 -I V input

I- MS stainess ste! puip - Irarsducr
* VGP 2 galon) tank, plesuri ii> pa urge arnd

discharge pipe te
+ Coniolier iS t)rce-wieid. Flows [a 30 GPM.

- Al controllers Output threec pihaSe, 230 Volt itiVer
- All purmps ar requppeid with three plricc rotors

12AB22HM1F2EO
* 2 HP conitroller - Wall inount kit - 208 230 V imu
- HMS Stainless steel primp - Transdurer
* V6P (2 gallon) tank, pressure gauge and

discharge pipe tee

* Cotrolei is pro-wired. flows to 10 GPIM

3AB2LCB1H2D
* 3 Hi rnciroller - Val mount kit - :08230 V mpt
* Lcb stai nless steel pump - Tlamducer
* V6P (2 gallon) tank, pressure gango and

ditscha5g0 plpe tee
C ontroller is pr wire. I lows to SI ',PM.

2AB22MC1G2D2
* 2 IP cont(oller r Wall monit kit - 208-230 V inmul
* MCC cast iroIVstainlss steel Wipuller pimr

- Press ure trasiducer
* VGP (2 gallin) aiik, pressure giigj

V /" bionze dischzrrge tank tori
* Cimroller and mtor are pri-wird Flows to 80 GPM.

**5AB22MC1J2K2
* 5 HIP controller I W-ll mount e 208-230 V inpu

* MCC cast iron/stainless irmpeller pump

* Pressure transducer
* Pressure gaucy, 1 V' brone tark tee
* Cont-)llor iind mitor re pre-wiued. lows to 100 GPM.

**5AB2LCCIJ2DO
* 5 i, controller - Web mount - 209-)30 V input
"- cC staiclss sloe. purrp - Pressure tiasducer
* Piosasure gauge, I1 i JrOzri tank tee
" Controbler and moter are pre-wired. Fls to 70 GPM.

* 1 HP available in 115 volt mnduls, see price book.
" Tank not included.
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Aquavar ABIL Controller
VARIABLE SPEED PUMP CONTROL

INSTALLATION, OPERATION AND TROUBLESHOOTING MANUAL

* GOULDS
a xylem brand
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MODELS COVERED:
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Operation and Maintenance Manual for the
200 West Area Evaporative Sewer Lagoon

C ) M / r I I r: jIIiFrI

Controller Model Number:

Controller Serial Number:

Pump Model Number:

Pump Serial Number:

Motor Model Number:

Motor SEA:

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.

SUBJECT PAG E

1. Safety Instructions ................................................. 3

2. System Components ................................................ 3

3. System Design ......................................................... 4

4. Piping.................................................................. 5

5. M ounting the Controller....................................... 5
6. Power Supply and W iring ..................................... 6

7. Starting the System ............................................... 6-7

8. Diagram s.............................................................. 8-9

9. Troubleshooting ............................................... 10-11

10. Controller Dim ensions ....................................... 11

11. Lim ited W arranty ................................................ 12

2
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NOTE:

- Use Copper wire only.

" Suitable for use on a circuit capable of delivering not more than 5000 RMS
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 500 C.
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TO AVOID SERIOUS OR FATAL PERSONAL INJURY
OR MAJOR 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.

This is a SAFETY ALERT SYMBOL.
When you see this symbol on the
pump, the controller or in the manual,
look for one of the following signal
words and be alert to the potential for
personal injury or property damage.

AG Indicates an imminently hazardous
situation which, if not avoided, will
result in death or serious injury.

jA WARNING Indicates a potentially hazardous situa-
tion which, if not avoided, could result
in death or serious injury.

A CAUTION Indicates a potentially hazardous situ-
ation which, if not avoided, may result
in minor or moderate injury.

CAUTION Used without a safety alert symbol
indicates a potentially hazardous situa-
tion which, if not avoided, could result
in property damage.

NOTE: INDICATES SPECIAL
INSTRUCTIONS WHICH ARE
VERY IMPORTANT AND MUST BE
FOLLOWED.

THOROUGHLY REVIEW ALL INSTRUCTIONS
AND WARNINGS PRIOR 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 LIABILITY FOR
DAMAGES OR OPERATING DISORDERS WHICH
ARE THE RESULT OF NON-COMPLIANCE WITH
THE OPERATING INSTRUCTIONS.

1. This manual is intended to assist in the installation,
operation and repair of the system and must be kept
with the system.

2. Installation and maintenance MUST be performed by
properly trained and qualified personnel.

3. Review all instructions and warnings prior to perform-
ing any work on the system.

4. Any safety decals MUST be left on the controller and
pump.

5. . The system MUST be disconnected from
Hazardous the main power supply before attempt-
voltage ing any operation or maintenance on the

electrical or mechanical part of the system. Failure to
disconnect electrical power before attempting any op-
eration or maintenance can result in electrical shock,
burns or death.

6- ACAUTION When in operation, the motor and pump

Hazardous could start unexpectedly and cause seri-
Pressure ous injury.

Please review the Aquavar ABII components and insure
that you have all the parts and are familiar with their
names. Be sure to inspect all components Goulds Water
Technology supplies for shipping damage.

Aquavar ABII:

1. Pump with Motor

2. Aquavar ABII Controller with Integral Pressure
Sensor Cable

3. Pressure Tank (supplied on some models)

4. Pressure Sensor

5. Mounting Kit

6. Tank Tee with Pipe Plug

7. Pressure Gauge

WARNING

AWARNING DO NOT power the unit or run the
Hazardous pump until all electrical and plumb-
volage ing connections, especially the pressure

snor connection, are completed. The
ACAUTION pump should not be run dry. All electrical

Hazardous
[rdsusr work must be performed by a qualified

technician. Always follow the National
Electrical Code (NEC), or the Canadian Electrical
Code (CEC) as well as all local, state and provincial
codes. Code questions should be directed to your local
electrical inspector. Failure to follow electrical codes
and OSHA safety standards may result in personal in-
jury or equipment damage. Failure to follow manufac-
turer's installation instructions may result in electrical
shock, fire hazard, personal injury, death, damage to
equipment, unsatisfactory performance and may void
manufacturer's warranty.

3
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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 set up for a
supply tank.

Home Supply

Check Valve

Aquavar ABII Isolation Valves
Controller

Circuit
Breaker

Unions

-- Transducer
Disconnect Gauge Relief

Tank f-- Valve
f Isolation Atmospheric

CheckValve Valve Storage Tank

Diagram 1 To Drain-
Aua A* Instan Motor/Pump

for Well Pump System

Diagram #2 shows a set-up for municipal water connection. This allows pump maintenance without main line shut-off.

Home Supply Water Main

Check Valve

Aquavar ABII Isolation Valves
Controller

Circuit
Breaker

Unions ,1

Transducer
Disconnect Gauge Relief

Tank f-- Valve

Note: A check
Check Valve valve or double

Diagram 2 check valve may
be required on

for Municipal Water Dthe suction side
System =of the pump.

Motor/Pump Consult local
codes.4
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General

NOTE: All plumbing work must be performed by a
qualified technician. Always follow all local, state and
provincial codes.

A proper installation requires a pressure relief valve, a %"
female N.P.T. threaded fitting (found on tank tee) for 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.

ACAUTION 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 joints 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 or pipe should never be connected
directly to the stainless steel discharge head or casing
as galvanic corrosion may occur. Barb type connectors
should always be double clamped.

Pressure Tank, Pressure Relief Valve and
Discharge Piping
The standard Hydro-Pro tanks have a pre-charge of 38
PSI. You may set the tank pre-charge anywhere between
this value and 10 PSI below the system operating
pressure. Use the higher tank pre-charge setting if the
system drifts over 5 PSI at a constant flow rate. Use
only "pre-charged" tanks on this system. Do not use
galvanized tanks. Select an area that is always above 340
F (1.10 C) in which to install the tank and pressure relief
valve. If this is an area where a water leak or pressure
relief valve blow-off may damage property, connect a
drain line to the pressure relief valve. Run the drain line
from the pressure relief valve to a suitable drain or to
an area where water will not damage property. Use the
supplied tank tee to connect the discharge pipe to the
pressure tank and house plumbing. It is allowable to
pump to multiple locations.

JAWARNIING Maximum working pressure of most Hy-
droPro tanks is 125 psi. Check the tank

label or instruction manual to verify data.

Installing the Pump

AWARNING ACAUTION WARNING: Risk of electric
Hazardous Hazardous shock - This pump system has
voltage Pressure not been investigated for use

in swimming pool areas.
ACAUTION
Hazardous Plumb suction and discharge of pump into
Pressure piping. Locate the pump as near liquid

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 of the
pump. Be sure that suction and discharge piping are 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 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
controller is 120 inches long. Locate the controller so
there will be enough cable to properly install the pressure
sensor.

ACAUTION Do not install any shut-off valves, filters or
Hazardous I flow/pressure control devices (except for
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 %" holes on the
tank tee provided in the kit. Install the pressure sensor
vertically to avoid accumulation of debris in the sensor
port. Do not install the tank tee with the 4" holes facing
down. Align the connector on the end of the pressure
sensor cable with the mating connector on the pressure
sensor and push it on. The tab will lock it in place.
Prevent water from following the cable and entering
sensor connector by creating a "drip loop" in the cable.

General
Mount the controller in a well ventilated, shaded area
using the supplied mounting kit. The controller must be
mounted vertically. Be sure to leave 8 inches of free air
space on every side of the unit. The controller must be
in an area with an ambient between 340 F (1.10 C) and
1040 F (40 C). Model 2AB2 will automatically decrease
(derate) the maximum output current of the drive (6.9A)
if the ambient temperature exceeds 1040 F
(40 C). The maximum output current of the drive will
be decreased by 0.069A for every degree Fahrenheit
above 1040 F, or -1%/ 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 maximum output current of 4.2A in high ambient
temperatures. If installation is more than 3300 feet above
sea level, drive output should also be derated by 2% per
1000 feet above 3300 feet.

NOTE: Do not block the heat sink (fins) and do not
set anything on the units.
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AWARNING The controller access cover should always
Hazardous be securely fastened to the control box
voltage due to the dangerous voltage/shock hazard

inside the unit.

Power Supply

The 115 1AB2 Controller requires a single
Hazardous phase power supply of 115 volts +/- 15o%.
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 appliances
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
.F! Connect the motor leads for 230 volt or
Hazardous 208 volt operation using the nameplate as a
[oltage reference. Connect the output power leads

from the controller to 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 entirety 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

. Connect the single-phase power supply
Hazardous leads and Safety Ground wire from a 20
vtg amp two-pole circuit breaker (in the OFF

position) to one side of a 20-amp two-pole disconnect
switch. Connect the input power leads supplied with
the controller to the other side of the disconnect switch.
Be sure to use Metal Conduit with Metal Conduit
Connectors for electrical connections.

.! The controller has a high leakage current
Hazardous to ground. The terminals marked "GND"
voltgJ in the controller must be connected to the

safety ground from the electrical service entrance. Failure

to 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.

7: STARTING TfHE SYSTEM

Status Code Indicator Light is not a voltage
Hazardous indicator! Always turn off disconnect switch
voltage and circuit breaker before servicing.

r L U Once the controller is powered it will re-
Hazardous main electrically charged for 5 minutes after
voltage power is turned off. Wait 5 minutes after

disconnecting power before opening controller access
cover as there is a severe shock hazard.

Setting the Motor Overload Switches

When the unit is powered, the Motor Over-
Hazardous I load Setting Switches are at a high voltage
voltage potential. DO NOT touch the Motor Over-

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 from damage due to overcurrent conditions.
Turn the circuit breaker and disconnect switch to the off
position, and wait 5 minutes. Remove 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 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 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.

A CAUTION |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 system and turn the breaker/
disconnect switch to the ON position. The pump will
start and pressure will increase to the factory 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 setting.

6
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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
Hazardous Setting Switches are at a high voltage poten-
[jtge J tial. 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 (T1, 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.

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.

Status Code Indicator Light is not a voltage
Hazardous 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.

7
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Motor Overload and Application Switch Setting

When the unit is powered, the Motor Overload and Application Setting Switches are at a high voltage
Hazardous potential. Always turn off the disconnect switch and circuit breaker and wait 5 minutes before touching
voltage the Motor Overload or Application Setting Switches.

i ~lC4r~r~ ~ettinT.
YP~

Application Switch Setting
See chart that follows for

correct switch settings.

Diagram 3

Aquavar ABII Wiring Diagram

Input
1 Phase

See Manual For
Switch Settings

:A 
MotorApp ic. Overload

Typ Setting

1234 1234

Pressure
Sensor

Output
To Motor

M

SD

z
U U w E

UD M U-

Line input power from Line output to motor.
2-pole disconnect or Correct motor rotation

circuit breaker. determines order of colors.

[A WARNIING Do not connect 230V to a 11 5V controller. This will
damage the controller and voids the warranty.

.+
0

n

Pressure
Sensor
9K518

Diagram 4

8
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Motor Overload Setting Switches
See chart that follows for
correct switch settings.
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: §rkLAi/M (continued)

Typical Motor Nameplate Showing Service Factor Amps (SF AMPS)

Service Factor Amps (SF AMPS)
that are used to set the Motor
Overload Setting Switches.

MODEL P65CTA-1261 CAT SFl1.
VOLTS 208-230/460 N 6010
HP 1 RPM 3450 DUTY CONT
AMPS 3.6-3.4/1.7 INS CLAS$ B

F AMPS 4.2-4.0 2.0 AMB 40 "C
RPM 2860 CODE P PH 3

OLTS 190/380-415 MFG NO J02 7
AMPS 3.6/1.8-2.0 FRAME
THERMALLY PROTECTED NONE EJLR24P

CE IP22,

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:

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 (Amps)

1 2 3 4 1AB2 2AB2
1 1 1 1 2.5 4.6

1 1 1 0 2.8 5.2
I 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 00 1 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.
This label is

found on the
side of the
controller

access cover

Application Type Switch Setting

Disconnect Power And Wait For LED Indicator To TurnAWARNING Off Before Touching Application Setting Switches.

DIP Switch Setting 1 = UP 0 = DOWN

1 2 3 4 Minimum Speed (Hz) Ramp Setting
1 1 1 1 10 Slow

1 1 1 0 10 Medium
1 1 0 1 10 Fast
10 11 30 Slow
0 111 30 Medium

000 E0 30 Fast
*THESE SETTINGS ARE NOT TO BE USED WITH SUBMERSIBLE PUMPS.

Application Switch Setting Label
Use this label to choose the correct
Application Switch Setting. This label is
found under the controller access cover

Diagram 6

9
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Status Codes*
Green Light Codes

Constant Standby/Low Voltage
Blinking Pump Running

Red Light Codes
Constant Replace Controller

1 Blink No Water/Loss Of Prime

2 Blinks Tank Water-Logged

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 Voltage (>264V)

9 Blinks Motor Overload
*No Light - NoNery Low Voltage
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General
The Aquavar ABII is a self-diagnosing controller. If a problem occurs, observe the Status Code Indicator 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

adous 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.

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 system 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.

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
pressure 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 pressure in
the tank. Before checking tank air pressure, turn power to control 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.

10
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Indicator Code Status Description

5 Blinks Short Circuit 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 T1, 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.

6 Blinks Ground Fault Check wiring for shorting phase to ground. Turn power to controller
off and wait 5 minutes. Remove controller access panel. Disconnect
motor leads TI, T2, T3, and Ground from controller. Measure
resistance between all motor leads and ground using a Megohmmeter.
Connect one Megohmmeter lead to any one of the motor leads and
the other to ground lead. Set Megohmmeter to 500V DC output.
Resistance readings less than 500,000 ohms or 0.5 Megohms indicate
a damaged motor.

7 Blinks High Temperature This 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 (700 C). The controller will turn back on when the
temperature inside the controller reaches 1500 F (65.5 C). Avoid
installing the controller where ambient temperatures exceed 1040 F
(40 C). Avoid installing the controller where it is exposed to direct
sunlight.

8 Blinks Over Voltage Measure input voltage using an AC voltmeter. Connect the positive
and negative leads to Li and L2 on the Aquavar ABII controller. Verify
line input voltage is not greater than 264 VAC for 1AB2 and 2AB2
controllers and 132VAC for 1151AB2.

9 Blinks Motor Overload This fault is indicated when the current supplied to the motor exceeds
the Motor Overload Setting on the Aquavar ABII controller. Refer to
Section 7, Setting the Motor Overload DIP Switches for details. If
switches are set according to Section 7, check motor.

[vi 7<
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Let's Solve Water

Xylem, Inc.
2881 East Bayard Street Ext., Suite A
Seneca Falls, 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 AB is a trademark of Xylem Inc. or one of its subsidiaries.
0 2011 Xylem Inc. M156 Revision Number 4 September 2011
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GOULDS WATER TECHNOLOGY LIMITED WARRANTY
This warranty applies to all water systems pumps manufactured by Goulds Water Technology.

Any part or parts found to be defective within the warranty period shall be replaced at no charge to the dealer during the warranty 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 that a warranty claim exists must contact the 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 Goulds Water Technology Customer Service Department.

The warranty excludes:

(a) Labor, transportation and related costs incurred by the dealer;

(b) Reinstallation costs of repaired 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 warranty, the following terms have these definitions:

(1) "Distributor" means any individual, partnership, corporation, association, or other legal relationship that stands between Goulds Water Technology and the dealer 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 to customers.

(3) "Customer" means any entity 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.

THIS WARRANTY EXTENDS TO THE DEALER ONLY.
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xylem QUICK START GUIDE

Le Solve Wate MS AIl

Aquavar ABH Quick Start Guide
Installation Staps:

I. Install the Pump
* Plitmi suction and dcharga (0 p1ump 1n1o pipfng.

" Install a chock voive en the suction siixdL
4 Locate the p0jp as near loqud soirce as us rtle.

2. Install the Pressure Transducer
Sinstal. tre pir!ssue transduiet in the tank toe provided with 1w uit.

* Locatc , tiislcnr 'iithin 120" of the i.c:iiti)Ile.

3. Mount the Controller
MOUni Vetdirally in a well veitatelld diadcd era with in ches ci free aI
space en every side and temuperature belween 34" F and 104"F

4. Connect Input Power
* Connect the 10 power tro in a 20 5mp 2-pol circuit breaker.
* Do not use GFCI pitlction with AU] is 1.isino irippin will risult

5. Outpot Power Connections
* Connect the outut power cods frt rom the cuntiollr to the 3 imotor tado

iii the iorduit box on t&V 1t10l0

6. Set the motor Overload Switches (or doams, 3 and 5 H P)
- Com paLte sysI .ens, have ovearloads prO-St ial. fact n ry

7. Set the Pressure - Factory pre-set [s 50 PSI
- Push aid HoId I-hl e I wI!as or Decras Press. A ! tishbiit [II

until die .1esi1t2d I)es SuL so 01g is reAhed

- Tee maximum allowaboe pressure setting is 85 psi.

6. Set the Applicaton Switches (or dials, 3 and 5 HP)
* Minimum Speed of 10 Hz - the incoming prossure is within 20 PSI of the

dwsired pressure sttS nc-
* Minimuim Speed if 30 H/ - tE iri ng(iiij protisre is 20 PSI or rtior. Imelow

the desired press ire I pumping) from a tiiik ni it diawinij a su(tion lilt.
* Ramp Spec-d - Slow - Low flow; Meodium - Mrdium flow Fi - IglI flow

135



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

Aquavar ABiI Controller
Typical Installation

Thr (ig3rn h ws a it - ior mnicipal water connoction Tht.-:diows pimp
linlftenaocr wvi\hoiut ma n kn e ,ut-off

Home Supply

AquaBoc
Controll

I Circuit
I Breaker

Distonnect

chek Valve

ost - iation Value s-
n due

Siege /I Vale!

rnTo Drain
Motor/Pump

AquaBoost fl Roquired Components:

1. Pump with Motor

2.. Aqua3oost 11 Cintrmlk1r with Icincjgol Pruoure S or Canlr

3. Prssure lank

4 Prmssure Senscii

5. Mounting Kil

6. Tnk Toe witi Pipe Plug

/. Fi-eissurc Gaugu

Xylei Inc.
www.xyleminccom

I> %,I, X , i, IMA l I : i.t )(11'
xylem
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LottSlveWater
QUICK START GUIDE

IMS-AMI ;

Aquavar ABl
Quick Start Up Guide

LABELS FOUND O N THE CONTROLLER ACCESS COVER:

Fault Codes
Motor Overload Setting

AWARNING: Drr connecI Power And Wait Fr LED Inicator To
Tcra OH Before Icuchimg Motor Overload Setting Swizdni .

1 =UP D DOWN
DIP Switch Settn Motor Overload Setting Arnps

1 2 3 4 1A82 2A92

- i

101 3.3 _

6.5

0 Ii (10 4? t.9
Motor Overload Setting Label
Ur tris furo chitss nhc corrms tr r [11rlcd Sitrh
.Sorrling. Thic rbrl'is inurd Tndr c corrirric accuso. crolv .

Status Code Label
Pse li 'cdi(i to docgr nose any sycrcn' NcAoi Th; do is

kuera on th scd rhr crtrrrju cccc CuovOr.

Application Switch Setting
WARNING: Disconnect Power And Wait For LED Indicator To Turn

iAOff Before Touching Application Setting Switches

DIF Switch Setting 1 = UP 0- DOWN
1 2 3 4 Minimum Speed (Hz) Ramp Setting

1 1 1 10 Sw
1 1 01* 10 Medem

-.- I 30 SIw

0 0T Ur DWi r,
TLSF ct.S Ant NOt TO BEtUEDt Wili- SUIBMERSIBLE PUMPS
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Status Codes
Green Light Codes

Ccorrvcrt S'r.''.Oly I w OWVOl bai

F2rr ' u, Na-p n
Red Light Codes

Cosuam Rrpac Crrtrollr-r
-2p ni No Wtf _os li Pr,
?ik: rrk wms rrv 1 roniir

' crror Mrrcrrr -t irri .c~
4131ik-, COPu~rMd o.3 ccink Shori Cr

Ic ["1 ir: C orund: I ccl
7 Itlinks Hhi1lm Frtril

SB hik_ Over Volrn >2 4V)
9B 11ks MninrC Ivoilo;1d

*No Light - No/Very Low Voltage

Application
Switch

Use hlb O6
Setin g.

Lsabefrs
lie tc Lce

I
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Aquavar ABl Wiring Diagram

1 AND 2 HP

Ira. ..........'._

9, - 59r5

lil N j-II|'lT |lEjai si I lMiiy410%

Note: Vay cOmCiIO V e ilput (09 Abel, 11" vcli or 2

3 AND S HP

"'ntlP.w.' up '
2:T-ij 40 AC

Note: Ue 2 poit ditcuonet
or circuit breaker.

Xylem Inc.
www xyJcminc.corm
) ) 1 X--. Ia - A A I n m s -

-: ,' , CNJ i,,I P| i Kt.

* I -

xyLem
Lets So.tewrsc
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ITT

Goulds Pumps
G&L SERIES
MODEL HMS
Installation, Operation and
Maintenance Instructions

MGOULDS PUMPS

Goulds Pumps is a brand of ITT Corporation.

www.goulds.com

Engineered for life
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Owner's Information

Please fill in data from your pump nameplate.
Warranty information is on page 7.

Pump Model:

Serial Number:

Dealer:

Dealer's Phone Number:

Date of Purchase:

Installation Date:
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Description and Specifications
The Model HMS is a close coupled, end suction, multi-
stage centrifugal pump for general liquid transfer service,
booster applications, etc. Liquid-end construction is all
AISI Type 316 stainless steel, stamped and welded.
Impellers are fully enclosed, non-trimmable to
intermediate diameters. Casings are fitted with diffusers
for efficiency and for negligible radial shaft loading.

All units have NEMA 48Y or 56Y motors with square
flange mounting and threaded shaft extension.

1. Important Instructions
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 WHEN HANDLING PUMP OR
CONTROLS.

1.3 Motors must be wired for proper voltage. Motor
wiring diagram is on motor nameplate. Wire size must
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 switches, contactor and
starters.

1.5 Motor protection
1.5.1 Single-phase: Thermal protection for single-phase
units is sometimes built in (check nameplate). If no
built-in protection is provided, use a contactor with a
proper load. 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: 2300 F (110 0 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. Installation
2.1 Locate pump as near liquid source as possible (below)

level of liquid for automatic operation).

2.2 Protect from freezing or flooding.

2.3 Allow adequate space for 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 installed horizontally, inclined or
vertically.

CAUTION: 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 bolts. 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 piping
is desired. Consult pump performance curve for Net
Positive Suction Head Required.

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 supply:
3.4.1 Install full flow isolation valve in piping for
inspection and maintenance.

CAUTION: DO NOT USE SUCTION ISOLATION
VALVE TO THROTTLE PUMP.

3.5 Installation with pump above source of supply:
3.5.1 Avoid air pockets. No part of piping should be
higher than pump suction connection. 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
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
air entering pump through vortexing. See Figures 1-4.

3.7 Use 3-4 wraps of Teflon tape to seal threaded
connections.

H min. H min.

Figure 1 Figure 2

II Il 3.OD I I

H min.
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4. Discharge 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.

5. Rotation
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. 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 operating
conditions and temperature has stabilized. Check for
expansion of piping.

7. Maintenance
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. Disassembly
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 (17).
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.

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 (10), 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 coupling (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 between 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 resist rotation.
Repeat for removal of the shaft coupling from the mo-
tor shaft, this time heating the large end of the shaft
coupling.

9. Reassembly

9.1 All parts should be cleaned before reassembly. Remove
all cured Loctite from parts using denatured alcohol
and wire brush. Allow parts 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 Reassembly 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 discharge 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
.010 TIR.
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9.8 Lubricate shaft coupling and seal housing stationary
seat holder with a 50/50 glycerin and water solution
prior to installation of mechanical seal components.

9.9 Apply Loctite "Primer 7649" and allow 2-3 minutes
to dry. Then apply Loctite #243 to 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) for
damage or wear and replace if necessary.

9.11 O-rings may be lubricated with glycerin and water
solution or petroleum jelly to ease assembly.

9.12 Tighten casing screws to 15 lb.ft. of torque using a
star pattern to prevent o-ring binding.

10. Troubleshooting Guide

MOTOR NOT RUNNING
(See causes 1 through 6)

LITTLE OR NO LIQUID DELIVERED
(See causes 7 through 17)

POWER CONSUMPTION TOO HIGH
(See causes 4, 17, 18, 19, 22)

EXCESSIVE NOISE AND VIBRATION
(See causes 4, 6, 9, 13, 15, 16,18,20, 21, 22)

PROBABLE CAUSE

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 (three phase only)

13. Air or gases in liquid

14. System head too high

15. NPSHA too low:
Suction lift too high or suction losses excessive
Check with vacuum gauge

16. Impeller worn or plugged

17. Incorrect impeller diameter

18. Head too low, causing excessive flow 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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Item No. Part Description Material
1 Screw, casing 400 SS
2 Pump, casing with plug and Viton o-rings 316L SS
3 0-ring, fill and drain plug Viton
4 Fill and drain plug 315 SS
5 impeller bolt 316SS
6 Impeller lock washer 316SS
7 Diffuser cover, first stage 31 6L SS
8 Impeller spacer 316L SS

8A* Impeller spacer (Intermediate) 31 6L SS
EPR

9 0-ring, impeller Optional Viton
10 Impeller 316L SS
11 Diffuser, intermediate 31 6L SS

1tA* Diffuser with bushing 316L SS
12 Diffuser, last stage 316L SS
13 Washer, mechanical seal 316 SS
14 Mechanical seal Varies

15 0-ring, casing EPR
Optional Viton

16 Seal housing 316L SS
17 Motor adapter Aluminum
18 Shaft, pump 316 SS
19 Shaft coupling 316 SS
20 Foot, pump Steel
21 Screw, motor to motor adapter Steel
22 Spacer Rubber

Motor, t PH ODP
Motor, 3 PH ODP

23 Motor, 575 V ODP 303 SS
Motor, t PH TEFC
Motor, 3 PH, TEFC
Motor, 575 V TEFC

24* Shaft Sleeve Tungsten Carbide

Item not used on 2 stage pump

12 9

10
11 9

10 8

Mechanical Seal Application Chart

Part No.
Rotary Stationary Elastomer Metal Parts Before After

SN: F0264029
EPR - 10L35

Carbon Silicon Carbide
316SS 10L32** t0L36

Viton
Silicon Carbide - 10L34

For pumps used in conjunction with the AquaBoost pumping system,
use SN F0265181.
Replacement for 10L29, 10L30 and 10L31
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t& TT Commercial Water

(GOULDS PUMPS
Goulds Pumps, G&L and the ITT Engineered Blocks Symbol 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 SUBJECT TO CHANGE WITHOUT NOTICE.

IM083R04 September, 2007
© 2007 ITT Corporation

Engineered for life
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GOULDS PUMPS LIMITED WARRANTY
This warranty applies to all water systems pumps manufactured by Goulds Pumps.
Any part or parts found to be defective within the warranty period shall he replaced at no charge to the dealer during the warranty period. The
warranty period shall exist for a period of twelve (12) months from date of installation or eighteen (18) months from date of manufacture, which-
ever period is shorter.
A dealer who believes that a warranty claim exists must contact the authorized Goulds Pumps distributor frot whom the pump was purchased
and furnish complete details regarding the claim. The distributor is authorized to adjust any warranty claims utilizing the Goulds Pumps Customer
Service Department.

The warranty excludes:
(a) Labor, transportation and related costs incurred by the dealer;
(b) Reinstallation costs of repaired 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 warranty, the following terms have these definitions:
(1) "Distributor" means any individual, partnership, corporation, association, or other legal relationship that stands between Goulds Pumps and

the dealer 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 to customers.
(3) "Customer" means any entity who buys or leases the subject pumps front 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.

THIS WARRANTY EXTENDS TO THE DEALER ONLY.
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Read and Follow
Safety Instructions!

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

A personal injury;

DANGER warns about hazards that will cause serious personal injury, death or
S ANGER major property damage if ignored.

WARNING warns about hazards that could cause serious personal injury, death or

A WARNING major property damage if ignored.

CAUTION warns about hazards that may result in minor or moderate injury or

1A CAUTION 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.

Safety Instructions

1. AWARNING - 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. ADANGE - 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. ACAUTION - Storage tanks are designed for use on ambient temperature
- (maximum temperature of 1200F, 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. A - Tank contains air pressure. Do not puncture. Never throw tank
into fire or incinerator.
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The water systems
tank concept

@I

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.

Here's how the
tank works for a
water system
designed to
operate at a
30/50 psig
pressure
switch
setting.

302 40

Prior to shipping, the tank
* is pressurized to a standard

precharge as defined in
"OPERATION" part of this
manual.

50Q
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.

=AIR R

As water enters the tank, the
e air above the diaphragm is

compressed and its volume
is reduced by the volume of
water that enters.

45,

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 SERVCE
PREssURE

SWITCH

WATER
SUPPLY

RELIEF
VALVE PRESSURE

GAUGE DRAIN

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.

HNF-52451
Rev 4

TYPICAL JET
PUMP INSTALLATION

TO SERVICE

RELIEF
VALVE

PRESSURE- -

GAUGE

DRAIN

PRESSURE
SWITCH

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 900 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.

SITIEE ~VALVE
V-R- S .'ATE 0O-I $WrMHTANIES VALVE wRNL C~O

0 WATHS~SERV FE~lE PNM

-- 0
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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.

RELIEF VALVE - . U LIur DING
FOUNDATIL-H

-'s FOSTLINEPOSSIBLE
SWITCH TO HOLSE

LOCATION CRUSHED
L K ROCK

COARSE

'B MODELS - -

Pump L

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.

Operation

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 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 MAX.
NO. (INCHES) OPERATING PRESSURE RANGE OF: DRAWDOWN SYSTEM

VOL. CONNECTION
DIAMETER HEIGHT 20/40 PSIG 30150 PSIG 40160 PSIG (GALS.)

IN-LINE MODELS

V6P 8 1115/16 0.7 0.6 0.5 1.2 3/4" NPTM

V15P 11 1315/16 1.7 1.4 1.2 2.7 3/4" NPTM

V25P 11 231/16 3.1 2.6 2.2 4.5 3/4" NPTM

V45P 153/8 21 1/16 5.1 4.3 3.7 8.4 1"NPTM

FREE STANDING MODELS

V45 153/8 24 15/16 5.1 4.3 3.7 8.4 1" NPTF

V60 153/8 323/8 7.3 6.1 5.3 12.1 1"NPTF

V80 15 3/8 399/16 8.9 7.7 6.7 13.9 1"NPTF

V100 153/8 471/4 11.8 9.9 8.6 13.8 1"NPTF

V140 22 369/16 16.5 13.9 12.1 27.3 1 1/4"NPTF

V200 22 485/8 23.9 20.0 17.4 39.3 1 1/4"NPTF

V250 26 46 30.9 25.9 22.5 50.8 1 1/4" NPTF

V260 22 6011/16 31.2 26.2 22.8 44.7 1 1/4" NPTF

V350 26 61 3/16 42.9 35.9 31.5 70.5 1 1/4" NPTF

FREE STANDING MODELS WITH BASE EXTENTION

V80EX J 153/8 42 5/8 8.9 7.7 6.7 13.9 1" NPTF

BURIED MODELS

V45B 153/8 21 1/16 5.1 4.3 3.7 8.4 1" NPTM

V60B 153/8 281/2 7.3 6.1 5.3 12.1 1"NPTM

V140B 22 323/16 16.5 13.9 12.1 27.3 1 1/4" NPTM

V200B 22 441/4 23.9 20.0 17.4 39.3 1 1/4" NPTM

MOUNTING MODELS

*V45MP/PST 15 3/8 2511/16 5.1 4.3 3.7 8.4 3/4" NPTF

*V60MP/PST 153/8 33 1/8 7.3 6.1 5.3 12.1 3/4" NPTF

*Maximum working pressure of tank 100 PSIG; all other models above 125 PSIG.
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Limited A.O. Smith Corporation, the warrantor, extends the following LIMITED WARRANTY to the owner of this water system tank.

Warranty 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

retuming 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 Canadian Customers
A.O. Smith Corporation A.O. Smith Corporation
5621 W. 115th Street P.O. Box 310-768 Erie Street
Alsip, IL 60803 Stratford, Ontario NSA 6T3
800-323-2636 or 708-489-4600 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 WHETHERARISING 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 rail vehicle only, expiration date: March 31, 2003 (Pending
Renewals)

Part No. 205270-000
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Gunnco Sidesloper P2K25.3
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Pump & Contro!, Inc.
P.O. Box 2789 Cumming, GA 3D028

515 Industria! Way Cumm-rg, GA 30043
Pnone: 770-889-7114 -ax: 770-8S9-2754

TRANSM TTAL

DATE: PROJECT REFRENCE: Hanford Sewage Lagoon Project
08.02.11 GunnCc Project Reference# 3362

TO: Attn: Jared Janosky
Watts Construction, inc.

Engineering comments provide are for the attention of
both the reviewing engineer and installing contractor.
Please review and call with questions

TEM QUANTTY DOCUMENT PROVIDED RESPONSE

1 1 Submittal PacKage
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Gunn Co
Pump and Control Inc.

Engineering Submittal Package
08/02/11

Hanford Sewage Lagoon Project
Watts Construction, Inc. - Contractor

Submersible Leachate Pumps

GunnCo Pump & Control, Inc.
515 Industrial Way
Cumming, GA 30040
Phone: 770-889-7114 Fax: 770-889-2754

e-mail:, av nn cnnco.c m
Project Contact Andre Steyn

2
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GunrCo Pump & Contrc1 Inc.
Sides[operT Leachate Pumping System

Project: Hanford Sewage Lagoon GunnCo Project Reference # 3362

INDEX
Page #

1. Transmittal.
2. Submittal Cover
3. Index
4. Contact Information.
S. Equipment List.
6. Engineering Comments
7. Pump performance curve.
8, Materials of Construction
9. Pump Layout.
10. Pump Dimension Data.
11. Motor Data.
12. Motor Information,
13. Motor Information,
14. Motor information
15. Cable fitting install.
16. Pull Cable instal.
17. Control Panel Operation.
18. Control Panel Operation.
19. Control Panel Operation.
20. Control Panel Schematic Drawing.
21 - 26 Flow Meter Data

27 Stainless Fittings
28 Warranty Information.
29 Troubleshooting
30 Safety.

3
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GunnCo Pump and Control, Inc.

Sidesloper'Leachate Pumping System

For technical questions, replacement parts or service please contact GunnCo
Pump and Control, Inc.

Mailing Address:

Shipping:

Phone:
Fax:
e-mail:
web site:
Emergency:

P.C. Box 2789
Cumming, GA 30028

515 Industrial Way
Cumming, GA 30040

770-889-7114
770-889-2754

40-n.- cc :
434-316-3131

All returns must have a GunnCo Pump and Control, Inc. issued return
authorization number. All warranty issues subject to GunnCo Pump and Control,
Inc. terms and condition subject to component manufacturers coverage.

4
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GunnCo Sidesloper Leachate Pumping System

Project Equipment List
GunnCo Project Reference # 3362

Hanford Sewage Lagoon

Submersibje Leachate Purnps

Seven (7) GnnCo Sidesloper Pump Assemblies P2K 25.3. stainless steel,
Teflon fitted with 0,5 HP 3/400v motor. Each pump inciudes wheeled carrier
(carriage) and 100' power cables. Discharge is 1 1/'" with stainless cam lock
fittings.
Pump is capable of 24 GPM @ 55 feet.

Seven (7) 3/16" safety cable assembly with required cable fittings - 85'.

Seven (7) SETS discharge fittings for 1" Hose.

Seven (7) Motor Starters - NEMA 4X fibergiass enclosureC0. 5HP, 480V!3/60
Simplex, Panel has HOA switch for hand or automatic operation and mag
contactor. Provides protection for the pump for hign or low voltage, over or
undercurrent protection, phase reversal or Phase loss
Panel operates in conjunction with a built in timer and the underload current
detection. Once set the pump will run in auto until a undercurrent is detected (No
fiow). It will then turn the pump of' and the timer will iLme out to the next start
(Timer is adjustaole from 1 minute to 12 hours) Once it has timed out it wil
restart and pump down to no flow and turn off andc time out again.

One (1) Sets of Cable Fittings as recuired for gas tight seal and cable recovery.

Operations and Maintenance books.

Seven (7) 1" bronze flow T, flow sensor (paddle wheel type) and digital display
mounted in the pump control pane[ (battery operated display)

One (1) day start up services & training
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GnunnCo SIdsloper Leachate Pumping

Engineering Comments GunnCo Project 3362

o We are not supplying, incoming electrical work, riser Dipes, discharge pipe
or valves. These items to be provided by genera contractor.

* An "AS BUILT" dimension should be provided prior to the installation of
the pumping system.

The riser pipe, wet well and collection system should be inspected prior to
final closure/welding to ensure that no HDPE shavings, mud, rock, or
debris is present in the system. Pipe shavings from construction is a
frequent cause of pump proolems in new cells. Pumps are designed to
pump clear leachate. Failure due to debris *n pump is not covered under
warranty.

GunnCo is not supplying any discharge hose or pipe,

6

159

HNF-52451
Rev 4



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

Model P2K.25 Series Performance Curves

150

TDH-

(total dynamic
head/ft) 100

P2K.25.8

1 P2K.25.6

P2K,25.2

0 3 f6 9 1.2 is 18 2t 24 27 3(
GPM

(gal/min)

15-30 GPM Operating Range
l Max Length Estimated P f Breaking Riser

Model Max H.P. (Standard Carrier) Weight Cable Strength Rating Discharge Recommendation1

25.2 0.5 24 40 3/16" 3700# 1.5" 18"

25.3* 0.5 24 40 3/16" 37004 1.5" 18'
25.4 0.75 24 50 3/16" 37004 1.5" 18"
25.5' 1.0 30 60 3/16" 3700i I " 1"
25.6 1'0 30 60 3/16" 37004 15 18'

25.6 1.5 34 65 3/16" 37002 5

* Preferred Model

Higher head pumps availabic.

Sidesbiper" Pumps
PUMP & CONTROL, INC.
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MATERIALS OFtCONSTRUCrEON

Leachate Pump

Pump Madel P2K 253

Check Va ve Housing
Check Vave
Diffuser Chamber
Impeller
Suction Interconnector
inlet Screen
Pumo Shaft
Straps
Priming Inducer
Coupling
Check Valve Seat
Top Bearing
impeiiei Seal Ring
lntermediate Bearings
Shaft Was-ier
Slit Cone
Split Cone Nut

304 Stainless Steel
304 Stainless Steel
304 Stainless Steel
304 Stainiess Steei
304 Stainless Steel
304 Staintess Steel
431 Stainess Steel
304 Stain ess Steel
304 Stainress Steel
329/431 Stainless Steel
Tefion/304 Steaniess Steel
Tefion/304 Stainiess Steel
Tefion/304 Stamless Steel
Tefion/304 Stainless Steel
LCP (Vectra®.)
30L Stainess Steel
304 Stainless Steel

8
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otor (4) Motor Power
Nuts Cablewith

Plug

/-

Pump
Carier

-S

w

Pump
End

-- - - - - - - - -

Li

Safety
Cable

_ -Ring

Sensor
Ciamp

Fasteners provded for sceen and carrier collar

Pump Assembly is
Shipped

Pre-Assembled

GunnCo Sidesloper
Model P2K Pump Assembly
Protected by U.S. Patent MDG
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GunnCo ....... Sidesloper Pump
Dimensional Data and We/g7ts P2K Models

I ___________________________________________

I'..

-V

- . I I - --i-'ump Model I 'L" Max. Diacharee Size Est. Weiaht Pull Cable

P2K-10 (ALL) 24' *1.25" 50 pounds max 1/8"
P2K-25 (ALL) 24" 1.5' 50pounds max. 1/8"
P2K-40-1/2/3 24" 2.0" 50 pounds max. 1/8"
P2K-40-4/5 36" 2.0" 60 pound max. 118"
P2K-40-6/7 42" 2.0" 60 pound max. 118"

P2K-60-1/2/3/4 36" 2.0' 60 pound max, 118"
P2K-60-5 42" 2.0' 90 pound max. 3116

P2K-60-6 & 7 58" 2.0" 100 pound max. 3/16"
P2K-60-8 & 9 63" 2.0" 100 pound max. 3/16
P2K-751/2 36" 2. 0" 60 pound max. 3/16
P2K-75-3 36" 2.0" 60 pound max 3/16"

U'

P2K-75-4/5
P2K-75-8

42"
60"

2.0"
2.0"

90 pound max.
100 pound max.

3/16
3/16

P2K-85-1 36" 3.0" 75 pound max. 3/16"
P2K-85-2 46" 3.0" 100 pou ndmax. 3/16"

P2K-85-3/4 55' 3.0" 130 pound max. 3/16"
P2K-1 50-1 36' 3.0" 90 pound max. 3/16" W
P2K-150-2 55" 3.0" 110 pound 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. 3/16"
P2K-230-3 55" 3.0" 200 oound max. 3.16
-2K-150-4 6 ' 3.0 1!4 Pounds Max 1/

'Select 1.5" Discharge Hose.
"L" Dimensions are maximum and may vary depending upor votage and project requirements.
1/8" Purl Cable has 1760# breaking strength rating.
3/16" Pull Cable has 3700# breaking strength rating
Oplional 1/4" Pull Cable with 6400# breakng strength rating available.
Data Subject To Change

Section 2 Page 3

10
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GunnCo Sidesloper "M

MODEL P2K MOTOR DATA 0.5 HP. 3/460V160

UORSE POWER
PHASE
VOLTS
FREQUENCY
SERVICE FACTOR
FULL LOAD AMPS
AMPS @ SF

Line to line Resistaince

Locked roior amps

0.5 hp
3
460 volts
60 Hz
1.60
1.2 amps
1.5 amps

384 - 44.1 Ohms

7.6 amps

11
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A ~ii b kan s
These motors are built for dependable operation ir 4"
diameter or larger water wells.

fBaskc Featasres

* Corrcsion-resistant Stainless Steel Exterior
m Stainless Steel Splined Shaft
w Hrmetically-sealed Windings
* Anti-track Self-ihealing Resin System
w Filter Check Valve
m Water Lubrication
w Kingsbury-type Thrust Bearing
* Pressure-equalizing Diaphragm
v Built-in Lightnirg Arrestors (Al Single-phase

200 & 230 V Three-Phase)
" Removable Water Bloc Lead
" Franklin-manufactured Control Boxes Available

to- Single-Phase Motors
* UL 778 Recognized (North American Voltages)
n CSA CertifLed
" ANS/NSF 61 Certified
* industry Standard NEMA Mounting Dimensions

m No flow inducer sleeve required in water up to 86T (30'C) for motors through 2 Hp
a Two-wire motors are split-phase designs with integral starting components and do not require a contro box.

They feature FranKlin's patented 2-wire BIAC starting switch which provides Reverse Impact lorque to aid
starting in adverse environments and prevents extreme fast cycling (e g. water logged tank).

* Three-wire moters through I Hp use Franklin's exclusive 3-wire QD (Quick Disconnect) Control Box with the
patented OD Relay This relay provides the ultimate in operational life.

m Sirige-phase motors can be used with Pumptec products to protect against ory-run and other installation
concitions that car damage motors andlor pumps. See Single-phase Protection Devices for details,

n Use -ranklin's MonoDrive controller with 1 1/2 Hp three-wire single-phase motors to provide constant
water pressure.

6 Three-pnase motors can be used with SubDrIve controllers to provide constant water pressure,

* Pollution Recovery motors are oquipped for use in monitoring and recovery wells in which hydrocarbons and
other che-nicals may be present.

* Special Vitor ) rubbor parts and other chemical resistant materials as listed in Construction Materials chart.

3
12
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latO i esol n Wi ne

303

- 00 5438

5 J1 N -2, UN--eA HRFAD

FN F1 TER
itND P CDVIR

I4B

-LL, SPINE

1E1 MA LE.P
SOSS 1-E81GH-

L.- SF.eb,

1 S6
F .4

A-1

Single-phase Motors 2-wire

1/3 o2 B 6 lb 7.3 4 x 4.375 x1

1/2 03U 517 8 8.2 4 y 4 375 1B

3/4 05 1064 2 4 x4.375 x 19

1 0 75 -3 24 1 U 4y4.375y19

F 1 1 -m5 [ 14 1 4 x 4 375 x 21

Single-phase Motors 3-wire

11:3 Q025 87 17 ] 77 4x455x15

in2 0.57 9.51 19 86 I 4 X4 375 Itr

F4 0 55 1054 21 x 3? 1

1 0-75 y73 24 10 4 Y 4 Uh x 19

F F u i8 12 7 ,ys
7 

x21

2 1 1510 3 3 15 0 v. 4 373 21
.2 F3D4 41 18.6 6. F Y 2

5

Three-phase Motors

1!2 0.7 9 8 8.2 4 4 375 xC
3/4 0 55 1C.54 21 95 4 4 375 x 16

FABLEI
1 075 1 73 24 J 109 4x4675x19

13 1 1177 1 4 IDI 44375x 19

5 1360 n -12 i 4 4 ,7 x 21

2.2 1504 35 1E4 68

AP d'monsions iSte 0 abov are for mlDdelS sippied 0.'Fh lead. Consult
lactory t0- 313SF 07030F1

14
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0I

(1) 1

Drill hole to
correct sze

oat dsire&
location in,
upper part of
sump.

-L (1 3/4" &
5/16" HOLE

USE 1/2" &
3/4" NPT
pipe to tan

I Thread driled
- ho-e to approx,

1/2" to 314"
eeth. Is may

be accomollsted
using a threaded
pipe nipple-3-6"
long. (thread into
vear hoe about
2/3 of tnreadec
end of oiCe).

nstal! cable
fitting into Pul ]] cabje through cableI
threaded ho fitting and tighten cac to

=ompress cromme. DO
NOT OVERTIGHTN

Pcwer cable fitting shown-
Level sensor cab e has jong

1 spiral cap able grip

Cable Fitting Installation
The Gunnlo Sidesioper pumping system is provided with riser pipe cable exit
fittings to orovide a neat and gas tight seals and allow cables to exit from the side
wall of the riser pipe. The fittirns allow the cables to be easiy disconnected and
removed if required and prevents gas fram the riser pipe from migrating through
conduit into the control panel where it wili corrode and damage electrica
components. The fittings are non-metal ic and will no: corrode and swell. Level

A matching set of cable fittings may be provided for the cabes to enter conduit
untion or controi box- This ieaves a short section of cable exposed out ensures

the gas does not enter the contro Dane- A- aterate versior o' this sealing system is to
rstal the cable fittings on the insiCe of the rser anc tnreaded conduil ftitincs on the outsoe ofI he riser-ca to re -uest details

GunnCo Sides/oper Dumoing Systems mg /20/20C
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Attach small snap hoo
(eye bolt attached) at
top of riser. Adjust this
end to remove slack if
required,

Attach s
loop bet
and loop
carrier

tainless
ween cable

on pump

Drill 1/4
hole in
rise to
install eye
bolt to use
as pull
cable
anchor

F72L
UUf l f O Sidesloper Pumping System

Pull Cable Attachment mbg 1/2000
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Sidesloperr PUMPING SYSTEM CONTROL
OPERATION-SIMPLEX "GCCP" Series" Panel

The controller should provide automatic operation. Under normal conditions the puimp
should operate with the H-O-A switch in the A or automatic position.

Enclosure:
Fiberoglass enclosure NEMA 4X rated

Main Breaker
The main breaker turns power off to the controller Rated 15 amps.

H-C-A Switch
The H-O-A switch should remain in the "A" setting for automatic operation. The "H'
setting or hand is for testing only.

Motor Starter:
Magnetic cok to energize to allow power to the pumpL Coil voltage is 11 v

Controller:
Overcurrent and undercurrent. Once pump is running in'auto mode the Controller
monitors current and will turn the pump off if either an overload, undercurrent (dry run)
or voltage fault occurs

RUN Light - indicates pump is called to operate.

Overload/Underload Light - Indicates a motor starter overload has occurred on
controller.

Motor Breaker-tiple pole circuit breaker-typically located on upper far right is provided
for the short circuit protection and allow service of the system. If a breaKer trips cneck
for a short circuit and reset. if the breaker trips again there may be an electrical problem
whiob should be checked by a qualified electrician. Motor breaker switches off primary
voltage to the motor starter cortactors and Dump.

17

170



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

TECHNICAL DATA FOR 3 PH 460 V 0.5 HP CONTROLLER

UNDERLOAD OR LACK OF FLUID

Cont-olersnuts of' the pump wihin one second of
running dry, and arometlca iy restarts the pump at
any time you dial on the tirme r-rom one minute to
twlve hours.

trip delay reset delay
I second udiustable
I minute - 2hours

OVERLOAD
Controller sruts down the Dmp due to excessive

crrent, it wili restart it sixty seconos later. If the
motor draws normal curront ControDer wlR aow it to
rur I, however, after two consecutive attempts one
irn e aoart the motor continuesto draw excessive

co--rEnt, Controller 'ocks out the -ump so as rot to
ui rn out a motor wind ng anc toe overl oad light

enges from on steadjy to b i <nig Thn standard
overioad trip 's 120% of norms. An option of 200% is
ava 1able ny cutting a trace or the front of Coyote anc
ar' oe done in tne fielt

VOLTAGE FAtL
ICorro'ier wi trp on voltaec ifthe voliage vairics
'more isn 10% from tc operaling vohaug chosen

An oniio of Js av7tlabie oy caning irace on the
livrm of ctmil an6 cin be nont ir: ohe field.

trip delay rese day
';cconids (C -conid

PHASE LOSS OR REVERSAL

trip diaiy rvset delni-
scCond 60 scotd

RANDOM START
Wnen ene-gitnF Controlaer by turning o power at

ctult oreoe a- fLsed d seonnect thera is a delay of 4
to !0 scconrs belor6 Controller turrs en tre pump.
TYIs mandom sta" leature 5s esignee to prevent

many puar sesved by a single power source from all
;restatrig as the same nstant when power is restored
a55C' a cows' outage.

HORSEPOWER RATING
208 Volt /3 - 60 HP
230 Volts 3/3.- 75 HP

380 Volts 1/3 - 125 HP
460 V ots V/3 - 150 HP
57 Volts 1/3200 HP

SOFT START
I "OT usin a soft start feature, a delay
On stan-un o fifren seconds before
'Cul oak voltagc. overload, or
uniuceoa s avauae by ouuing a trace on
the frlom 0f omrotIlle and can be done i
ite bel.

('C.])START
0- npm -lIt are pullne fron
pmna tr a an nmpv suction trye a cold
SAn /p'.r n xe mnr.umbeforo Controllir

i iv underad (.u-i dry) co eltion is

,ivai hy cunin z 'racn h -ont o"
otr L ca n r" done ir toe field

OPERATING RANGE
-2r" w 70" C tempermu:e

L t in E numidi) noneondenitre
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ALARM

F you wish to rirg a bell, light a light, or activarte some

other alarm, Controller normally open dry alarm

contact coses on any fault conditon. For pumps tat

are expected to run dry bt no alarm is wanted, an
ootion is avallable to disable the alarm ;unction or

jnderload (run dry) only by cutting a trace or the front

l Controller and can ae done in the field.

19
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FT400-SERIES
Rate/Total IndicatorC

U C I) tFE®D

'.~ it

Simple Setup

Battery (FT415) or Loop Powered (Ff420)

e Remote or Flow Sensor Mounted Indicator

Rugged Metallic Housing

Non-volatile Memory

APP LICATMDNS

Water Treatment

Water Utility

Industrial Chemical Handling

N

GE 'FN it AAt tOr

The FTL00-Series are microcontro eroaseed indicator/trans-
mitters that display flow rate anc total anD provide ouiou:
sgnials. The -TL_5 is battery-powered and provides a sca-
able pulse output. The Ff420 is powered by external DC
voliage. and has bouth puise and 4-20 mA analog outputs.

Botn models can oe factory-mounte on the meter (-M)
or remotety wall-mounted with tne braskets provided (-Wi.
Tho '7420 is ajso availabic as a panel mount (-P; with Er
oen caCk for easy installation in the user's own electrical
enclosure. Most FT400's can be convertoc from wall-to-me-
ter or meter-t-wall mount configurations after installation
it needea.

Housings for the -W and -M models are rugged cast alumi
num, gasketed for maximum environmental protection. A
mrnembrane keypad allows settings to be changed without re-
moving the cover. (Password protection, astandard feature,
can be used to prevent settings from being changed.)

Tne addition of a dual-relay output board allows for certain
applications requiring dry contact outpuL. Examoles include
certal n metering pumos and watcrtreatment controls. Dual
relays provide exactly the same puIse output as the standard
unit, anrc oich can signa one external device. A non-reset-
table total is also available, The Ff420 can be ordered in a
oiastic enclosure with a 115 Vac power supply for use with
mechanical meters, or with a built-in 11 Wc/12-24 Vdc
riual pOwer supply for magmetars.

21
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SeaMetrics FT400-SERIES
Rate/Total Indicator

FEATURES

Cover Screws -

Electronics Module

Display

Setup Keys

Wall-Mount Hraickets

Lower Housing

Strain Relief

SPECIFICATIONS Fr4-1 FT420

Power UthIlun "C". 3.6 Vd, iepreacable, 3-5 year life 4 mA DC 4-20 mA lcop), :3-32 Vdt

Display Rate 6-digit autorange, 1/2" character height 5-igit autorangs, 1/2" character noigr,

Total S-digit, 5/16" chraracter heigh- 3-digit, 5/16 cha'acter heighr

Output Pulse 0.1 second open WcFlector pulse (scaled) t 1 secono sope collector puist Iscalcd)
Sensor puose (unocaled) Sensor poise lunscaled
High alarm or low alarm H ph alarn 01 lOw alarm

Analog None -. 20 mA loon: 24132 VdE

Pulse Output Range C/ - 9999999.9 initsioUlso 0.1- 9399999.9 umts/pese
Input Micropower GVWR Sensor (oguare wave) foe colleotor/swac' CS 5 Vdc

input Range 10 *2.500 0ulsns/secprd .0 - 13J CU oulses/secrrd

K-Factnr Range .11C - 99q99.999 00- 9990C 999

Flo- Alarm Output Range D-r - 999999.95 .0. 999999.99

Temperature 0 C - 70 C (32- 158 F) C C 70- C (32' 1 5F F)

Envirornmentel NEWA 4E 4X

22
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FT400-SERIES
Rats/Total ndicator

FT415/FT42C
with Walt Mount Brackets

-- J

2341678. E 2.06'

3.93;

4.52" ----

FT420
Panel

Mount

3.92"

'R35 hl x 7y§)

S320

Panel Cutout 4.34 00

.7[ft .1 Clamp
Arta, Typ

--- 5 Typ - -

- -- - - -

- - .36

.2U Max.
Panol Thickres

.4 -

POSSIBLE APPLICATIONS

Flow Senso'

Flow Sensor Inpui

-iecTroruc

Me er n- Pump

Sonied IPNise Oul puJ

RsrnePs Diw.ley
-C'

PJISe Pass-Theough ]iiII I
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SeaMetrics

General Information

IP80 Series Flow Sensor
Instructions

Specifications

The IP80 Series are impeller-type insertion meters de-
signed for use in pipe sizes I/2" to S" High-quality jewel
bearings and nickel-bound tungsten carbide shaft are
used for maximum life and extreme low friction. Bodies
are machined fror solid rod for maximum precision. Low-
flow performance is s.uperior. The rotation of tne rotor is
detected by a non-drag Hall-effect sensor. Output is a
pulse-type square wave, which can be sent long dis-
tances (uo to 2,000 feet) without a transmitter. This sig-
nal can be connected directly to SeaMetrics controls, as
well as PLC's, counters, and computer cards.

SeaMetrics IP rneters are ideal for chemical proportion-
ing applications. If no display is required, a simple di-
vider such as the PD10 provides adjustable pump pac-
ing. For rate and total disolay, as well as pump pacing,
the FT415/420 flow indicator can be mounted directly
on the IPSO Series or remotely on a wali or parel,

The 'P80 Series require specia fittings, since they are
not depth-adjutstable as are the IP 100/2CC series meters.
Instalation in the fitting ensures correct depth placement
in the pipe. Fittings are available in DVC, brass. and
stainless steel. Sensors are available in brass, 316 stain-
less steel, PVC, and polypropylene. In plastic pipe
3-8', use an P82 sensor, which is 2.00" longer than the
P81 to accommodate the larger fittings.

Sensor
Hall Effect Sensor

Materials
Sensor Body

Rotor
Shaft

Bearings
Maximum Pressure

PVC
Polypro
Rrass
316 SS

Maximum Temperature
PVCPolypro
Brass, SS /

Accuracy .

Flow Range (GPMVA

12 VDC Current sink-
ing pulse

PVC, Polypro, Brass,
or 316 SS
Kynar
Nickel-bound
tungsten carbide,
ceramic optional
Ruby jewel

175 PSI (12 bar) at 75* "
175 PSI (12 bar) at 75" *
200 PSl (14 bar)
250 PSI (17 bar)

130" F (55" C) 0

200" F (93- C)
1-112% FS

1/2" 3/4" 1" 1-I2" 2" 3" 4" 6" S.

Min 0,26 0.5 0.6 1.9 3.1 6.9 12 27 47

Max 2B 50 80 190 314 691 1200 2700 4700

Cable 422 AWG 3-con, 18'
( {see Pressure vs Temperature chart

Features

High level (12 VDC)-
signas can be sent

up to 2000+ feet
witrout transmitter

Filling automatically
sets probe at correct
depnh and oriantiation

Meter mount option
lor electronics:

* FTc151420 (Rate/Total)
* AQ$5 (4-20 mA)
* PD10 (Divider)

Each fitting indivdually Jewel bearings for
cabrated and marked - superior low-finw

with K-tactor - performance.
(Pulses per Galion) Threaded housings

allow for field repair

LT1.-M 1A
Page 'q of 4
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Installation

These water rmeters are not recom
mended ior installation downstream of
fhe boiler teedwater pump where insta -
lation tauit may expose the meter to
boiler pressure and temorature. Maxi-

m um recommenoec temperature is 1 300 F (Pasticy).
200*F (Metal)

Fitting Installation. IPG8 Suries meters require soe-
cial fittings. The meter fttino must first ce instalted in the
o:oehne. Siraigin pipe o' a ieasi ten times the diamneter
uOstream of tne meter anc five diamerers downstrear
are strongly recormmenoec. lnadeq.afe straigit Dioe
espec ally downstream oF' a- elbow, cnange in Pine di-
amieter, od- ativa-on-ieo vave. car resuit ir sioniti-
cant nacracy. Tynicaliy this inaccuracy is in tne frorm
c tne rmeter readrog nich. Some 015D Series meter fit-
tincs are suoLied with upstream straignt pipe.

- 10 
D ameters

4- 5 -i
Di-meters

In the large- sizes, the length orovided is less than ten
diameters upstream and five downstream. It is not an-
vesabse to conneot directly to the end of these fittincs
with a flow-disturbinc cevice suc as a valve or elbow. if
possiloe, stracht pipe shoud be addnb to tese fittings.

Caution: Never remove the u-
clip retainer when the pipe is
under pressure. Always remove
pressure irom the pipe before
attempting to remove the mete.

Removai under pressure may result in danage
or serious injury,

A PVC iin is usual y instaleo oy solvent weldrg. The
stairess sals and brast roetelfirtincs have female pipe
threads. requinng the aporopriate male tnreadec frtt.ngs
6acde fituncs sze : anc above) renuire a bole to be
cit r the oipE. The recommenned nrie size is 1-31.

2 of 4

Meter Installation. After tine meter Fitting s instaled in
the pipeline, the meter can oeinstalle- in the fitino. Press
h8 nue-er into the fitting as tar as if wil go nen retain
tne meter in piace by insding toe upin. Thbs pin
can be installed from either side It is sometimes neces-
sary to rotate the prooe bacK and foon slightly tu star,
the pin into the slots on re Droo. Sice ont Pir in as jar
a-,i wil- go

Okay, if no air in pipe

BEST

Okay if no sediment
in pipe.

Meter Connection. See the "IP80 Series Connections"
diagram for meter connections. Uniess the mater is sup-
piled pre-conneotec -o a meter-mounted FTr-15 420 flow
indicator, threr leads must be connectec. These three
ieacs are cclor coded Trie red wmre is 6-24 VDC posi-
tive, toe clack is negative, and the wnite wire is the sig-
nal leat.

IP80 Series Connections

.Red

K-factor. I- tne 'P80 Series meter is ordered with its
fitting, the rete-r is factory calibrated in the fitting. A K-
factor (mete- factor) is indicated on the side o- the fii-
ting Tois represents the SCtUal number of puses per
galon the mete: produced during the factory 'ow test.
Tnis numbe- car entered into an F- 4 15/420 or --521 D
fiow indocao- to maKe it read oropery It a pulse divider
is neing usec, tne K-factor is the starting point for calc>
sarg the div4er number

177
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Maintenance and Repair

Rotor Replacement. Rotors are easy field-replaced.
Sraft and rotor are a Etngie ut, and are not repiaced
separately If replacement is due only to normal shaft
wear, learing replacement is Drobably not necessary.
If the rotor has been darngec by impact, the obarings
should also be repiaued. Rotor and oearings can be
crdered as a kit, Part No.25901. Follow these steps:

J nscrew the threaded bearing housings t- exoose
the shaft ends. If bearngs are being repece back
tnem completely out,

2. Remove the rotor. Put the new rotor in its place

HNF-52451
Rev 4

4 ri0

3. Thread in one bearing housing part way, then the
other. Take care to start tie end of trie shaft into the
bearing hole before tightening furlher.

4. Screw in bearing nousings until they bottom. Note:
Do not use excessive force.

5. Check for free spin. Blowing lightiy on the rotor should
result in if spinning rapidly and coasting to a smooth
stop.

Sensor Replacement. It is very unusual for a sensor
to requrre reolacernent in normal use. The primary cause
of sensor faiLure is overvoltage (inadvertent connection
of line votage, f- -xaprnle) or incorrec: poiarity on
hookup The senso- is replaced by removing tle the
strain reliet, then threadlng out the sensor retainer slug.
Remove tne entire sensor capsule by pblio on the cable.
Tre new sensor cacsule can ther De instaled. It is mpor-
tan: to onent the sensor capsule properly Replace tne re-
tminer Plug. and ten replace anc tichen tne strain relief

Troubleshooting Guide

Problem Probable Cause -1 Ch Repair

No signal after instilao nsufffcient flow i See Min. GPV to c Co(Y:: SeeMetrics

Bad connecticr's to contal a'Oc' ocftf n a100 1 C rt

electronis Crec. pour rj cc -e backe ( 0.Rlconn if necssary
tnne 'si n

Des con]- " ) 'rovd 6-24VDC
ccmpctl control F power; .2 c currm t,1king Conaok Ssa.Ve/rics

Darnaged or missing rotor Rh'v u "k 'uw Oim n'w ror and replace

i iaccle mneTrinv
Not enogih stralght pipe betwuen

meter and (low disturbance Set, m MUaSuI F Move meter awy iroTi flo.

disurarice or iele calbrrer
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Gtose Fttinzs

All Hose fit nqs suppla0n r GunnCo Pujm7 and Cuntrl Svsems a t a
rmn-nrTmli stanmard Of 304 SS.

wm~e cc~ m~; '~t3EH \Y.DT
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GunnCo Sidesloper,.
Pumps and Systems Warranty Policy

I All Sideslopen GuinCo packages sold as soecified and complete systems (pump, panel, and level
sensor) shall se covered by a 12-month warranty The warranty perioc begins upon the date of shipment
and Covers ah components against faiiure to function due to workmanship. component failure, or matenais
comoatility for the apolIcation as recomrnmendec and scid and paic for within quoted terms.

2 All SidesoperrM pumps or comoonents not sold as a complete system are sub ect to a warranty period
of one yea, from shipment eate or per the manufacturers stanoerC warranty, whichever expires first.

3. Claims under the warranty can be made by obtaining a return autronzation number from GunnCo during
the warranty perioc anc returning the defective component(s) freight pre-oaid to GunnCo or the proper
service location as directed by GunnCc Detaiis of the prciem shou d be inciuced with the returned item
acong with the retur authorization number. Tne aefecoive component must be returme within 30 days of
tne authorization date Tne notion to repair, reolace, or adjust the probiern cornponent shall be that of
GunnCc. Costs associatea wtn troubleshootino. removal or repiacement of corponents, rental eouIpment
rush premium cnarges, and freigh: is not incuoec under warranty.

4. Warranty does not cover normal wear, damane cue to accidens or physical damage (during shipment,
ristallatior, storage> acts o nature (iiohtnino) (bown fuses ano voltace monitors' misuse, abuse,
imoroper storace. irnprooerdefective electrica. service (low/han vcltaqelsurces, improper instal:ston
improner selecion, or improper or unauthorized service or modifications

5. Gunn~o accepts no resoonsi'oty for camage, joss or expenses ncurred tnrougn the saie or use o' its
eaipment Under no conditior shal; Gunn~c be heid iiaule fo any special incidental, or consequential
camage.

System installation Service Warranty Policy
1. Pumpn systems sold as an installed system project packa are covered for a 12-month service oe-iod after

installation by Gunn Co or our representative. The warranty does not cover physica damage, acuse.
misuse, freezing_ improper operation. o- carnage due to unauthorzed design revisions or operatino
parameters. Materals failures may be subject to the crigina. manufaturer terms and conditions cf
warranty.

2. The service warranty procedure snal nclude confirmatior. of nature of oroolem tc GunnCo and ma' require
local electrician or site personne to confirm scope of prooem.

3. Repairs by otners snuuid be autnorized by GurnCc. No nvoices or back cnarges will be acceoted witnout
prior aoprovai by GunrCo, Charges shoild be customary and rinkde a written description of the problem
and solution. Damaged components must be rerurned to Gunnio for warraotv consideration

4. When app icacoe GunnCo requests site personnei replace a damage: componen (such as plug in Parts) or
check status ighWs.

5. Sevice visits determinec to be non-warranty 'elatec are suojec: to normal GunnCo service onarges, per
diem rates, and :rave time charges.

Service Labor, Repairs and Components/Parts Warranty Policy
Service labor is warranted for Qual ty mf provided service. Recairs by GunnCo o GrCD renresenlatilve are
erranrsd -fo- 90 days from ongina[ nstalanon/sanvce dates Failure ae to work by otners, rodificatins. non-

aDprval for Procer -epairs termorary repalrs, materiais by oters amuse, misuse, a-ts of nature, an, non-
recommende: carts or components may not be coverec by this warranty

2) Parts anc. corriponen: are subiect to Orginal manufacturer s warranty periods and limits and may be sublect to
manufacturer's fial inspection of a faived items

2) GunnCo retains rig,-: to repiace repa,- or refunc 50c)r and materias under tne warrany wtere apelicable,
4) Repair wareray ior snop reca rs s 92 cys anoces not incruce treight, removal nstallation, nor -GunnCo

UroviOCO components of as noted fo' above servioe warranty

Plaase contact us rimrediate;v should you susDec -ere may be a Dre:uarn or if you have any questions concerning the
oceraticn or nstataron of a syste- o corn onnl Ry contacting us nmediately we can assist m caternining the
Droblen and crovice tie -asies: possibla response.
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Troubleshooting
PROBLEM CAUS E CORRECTION

Pump is rotating in the wrong Reverse two legs of wiring and
direction (three phase pump re-try.
only).

Pump does not
produce flow or
enough flow

Pump is under sized for
application.

Pump is clogged.

CrecK pump size against
actua' system recuirements.

Check pump inlet screen or
for debris (sludge) in sump.

Valve closed or hose/pipe
pinched or collapsed.

Inspect hose/piping and be
Leaking or disconnected sure all valves are opened.
hose or pipe

Pump has excessive wear or Service Pump-inspect
inernal clogging or damage dscharge port & impeller.

Pump will not start Not enough liquid in well to
start pu rn

No Dower at motor

Power on bit pump will not
start-Contactor wil not Pull in

Switch pump controker to "H"
Position

Check incorrnlc cower/phase
monitor and fuses.

Chec contactor coil-test in H"
Contac electrician to check

Defective power cable/wiring Testhnspect wiring

Motor iocked uP

Trpped overload,
breaker, or blown fLsc

r-spect ummp inie & Check Jmpeler

Motor iocked up Ceck Pumr!ReoWid i Required

Short Circuit in cable or nspect cabielwiring-replace as
lwono requred.

Blown transformer fuses est/reciace transformer

Low voltage or phase loss les incom.ro pover (nuto reset)

New Fuses Blow Conflirrn co-rect size fuses

29
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SidesoperM PUMPING SYSTEM

SAFETY

The pumping system is designed to allow for an operator to check the system
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 control panel the
main breaker snould in the off position.

* When visually inspecting interior control panel components do not touch
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 instaI) 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.
* Al service work snoild be performed by qualified personnel.
* Any modifications to control panel should be approved by GunnCo prior to

completion. Non-authorized modifications could void warranty and result in
safety hazards.

SERVICE OR QUESTIONS

For authorized service of pump, controlle, or components or returns and
replacement of defective components call GunnCo @ 770-899-7114; Fax # 770-
889-2754, e-mail jo~j unncc.co.
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Seepex BN52-6LS
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Additional information vendor information can be found in Hanford Site

Integrated Document Management System (IDMS) link listed below:

http://idmsweb.rl.gov/idms/livelink.exe?func=ll&obmld=165374505&obmAction=browse&viewType=1
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seepexInc.
511 Speedway Drive
Enon, Ohio 45323
Tel +1 (937) 864-71 50
Fax+1 (937) 864-71 57
sales@seepex.net
www.seepex.com

Operating and Assembly Instruction
Progressive Cavity Pump C E

24h Helpline:
www.seepex.com

Commission No.
8EEEEEl

Type
LWIZBN 1TL 6

Job#

Tag: SS Tag Pump:
STS-P-002 Sludge
Mixing Pump

Read instructions before
beginning any work!

Always keep instructions
handy on the worksite.

Issue: 011120[
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seepexc

Operating and Maintenance
Instructions
Progressive Cavity Pump

item document

1.0.0
2.0.0
3.0.0
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5.0.0
6.0.0
7.0.0

8.0.0
9.0.0
9.0.0
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OM.GEN.01e General
OM.SAF.01e Safety
OM.TRA.01e Transport and Intermediate Storage
OM.DES.01e Description of the seepex pump and Accessories
OM.INS.01e Assembly and Installation
OM.COM.01e Commissioning/De-commissioning
OM.MAI.02e Service and Maintenance
OM.PJT.02e Pin Joint Assembly
OM.HBD.01e Holding Band Re-assembly
OM.REC.01e Breakdown, reasons, remedies
OM.ACC.01e Auxiliary seepex documentation
Comm.-no. Data sheet
CHA.IZY 6.use =Characteristic Curves
062-0 $1 Sectional drawing

Parts list
OM.SEA.__e Shaft Sealing
] * 0/d 0 -1-]]A47 ZIIIIZlilAectional drawing shaft sealing
OM.WPS.02e Wearing parts and gaskets
S& -6-E IDimensional drawing

OM.SPT.01e Tools

10.0.0 OM.MDS.01e

99.0.0 OM.ADR.01e

Accessories
Manufacturer's documents from sub-supplier

seepex Subsidiaries
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seepex

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.

HNF-52451
Rev 4

General

1.2.7
EEC Machine Directive

1.2.7.1
Manufacturer's Declaration

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
machine/plant. The commissioning of the machine is
forbidden until such a time as has been established
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 this 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.

CAUTION
This documentation must be kept available for at
least 10 years.

1 (2)
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seepex General

1.2.8 1.3.2
Copyright and Industrial Property Rights Company Address, Service Addresses

These operating instructions are copyrighted. The see Point 11
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
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.
- /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.

Ausgabe Dokume/ 1 Blatt
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2.0
Safety

2.2
Personnel Qualifications and Training

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 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.

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 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 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.

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 VDE regulations, for
example, or those of the local power supply
company).

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.

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.

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 Dokumen Blatt
issue C / 03.01.2006 documenlt OM.SAF.Ole sheet 2 (2)

190

HNF-52451
Rev 4

Safety



Operation and Maintenance Manual for the HNF-52451
200 West Area Evaporative Sewer Lagoon Rev 4

seepex. Transport and
Intermediate Storage

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-ment
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, 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.

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.

Ausgabe Dokumen Blatt.T A 1
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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.

4.5
Design Variants

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 suitable 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.

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 Dokume/ 1 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

usgabe B.Dokumen1Asuae B / 02.01.2006 document OM.INS.01 e

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 drawing, Point 9.

Ensure also that the pipe work can be dismounted at
this location too.

P

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.

e 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.

Blatt
sheet
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5.2.3
Protective and Controlling Equipment

Information on equipment of this 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.

5.2.4
Electric Connection of Electric
Motor and Frequency Converter

The electric connections must be
established in accordance with the
manufacturer's specifications,
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-line"
CAUTION

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
board

low ... high ...
... voltage indicated on rating plate

Ensure that customer-supplied frequency inverters
comply with the starting torque and running power
specified in the appended data sheet, Point 9.

CAUTION
Consult the appended document TIFRU.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 Dimensioning

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 nominal width of the suction
pipe should at least match that of the pump suction
flange.

5.2.5.3
Residue-free Piping

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

CAUTION
Pipelines and other components requiring to be
connected with the pump must be mounted without
stresses.

5.2.5.5
* Speed regulation via frequency inverter Fluid Connections for Optional Extras

When progressive cavity pumps with frequency- Consult the data sheets, Point 9, for information
controlled drives are started up problems may occur regarding the optional extras, if any, that are fitted.
due to unsuitable or wrongly set frequency inverters. The technical description is given under Point 9.
For this 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.

Ausgabe DokumenB / 1. .2
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6.0
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 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 Sealing

See document OM.SEA.__

6.2.3
Filling Up of Suction Side to Avoid Dry Running
at Startup

CAUTION
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.

6.2.5
Checking Direction of Rotation

The rotational direction of the pump
determines the flow direction of the
conveying medium.

zi\
Flow direction Flow direction

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.

AN
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195

seepex,

HNF-52451
Rev 4

Ausgabe Dokurent OMCOM e Blatt
issue C 20.06 dcmn MC M0e sheet



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

Commissioning/
De-commissioning

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.

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

zl\
- 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-starting

CAUTION
Every seepex progressive cavity pump 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 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 Running of Pump

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.

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.

A
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.

A
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6.5.5
Establish Clear Passage 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
switched off and protected against
accidental re-activation. Observe the
safety regulations applying to the plants. iN
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 pipeline 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 A!
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.

6.6.4
Disassembling the Pump

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.
Stability can be restored by propping up L
the drive engine.

DR S

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.

3(3)
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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 seal.

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.

CAUTION
Usage of other grease types will lead to premature
joint failure and render invalid any right to claims
under guarantee.

usgabe B 2 Dokumen .Asuae B / 02.01.2006 document OM.MAI.02e

7.2.1.4
Bearing of the Pump/Drive Engine

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.

Blatt
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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). zi\

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.

604 606 602 606 604

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.

Ausgabe BI/ 02.01.2006 oissue B / 20.06document 0

e Lock drive shaft against rotation.
While dismantling the stator (601) with tool
(W2/see Point 9) prop up the rotor (600) with
support (S) to prevent it from falling.

W2

600

"LI s

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 falling
down.

509 507 506

SH

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 direction.

" 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

RTE
ANT

M.MA.02e st 2 (4)
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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)

The plug-in shaft (307) is removed in the same way
as the rotating unit (RTE), see Point 7.3.4.

SEA 309

.ANT

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

210 212 213

200 ANT

Ausgabe B / 02.01.2006
issue B/0 .120

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

ANT

2004 FLS

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 ring, (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).

RTE SEA

307 310 r-309

200 ANT

7.4.3
Rotating Pump Parts - Re-assembly

DokumentOM.MAI.02e Blatt 3 (4)
document OMM10e sheet 34
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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 Gi

7.4.4
Suction Casing (500), Casing Gasket (501) - Re-
assembly

7.4.6
Pressure Flange (700) - Assembly

CAUTION
Tighten tie bolts (602 and 603) in equally.

604 606 602 606 604

700 603 607 604

Fit protective cover (SH) on rotor (600) and prop
it up with support (S).

509 507 506

SH

SF

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 it over rotor (600), propping
up stator with support (S) at the same time.

W2

600

601 ANT

Ausgabe BI/ 02.01.2006 D.u.2 Blatt
issue B / 20.06document OM.MAI.02e sheet 4 (4)
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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). AzI
Remove holding bands (406,407). Pull universal joint
sleeve (405) off joint.

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).

- 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.

Ausgabe Dokumen .
issue C / 20.06document OM.PJT.02e

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.

403 40 00

403 402

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).

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.

Blatt
sheet 1 (3)
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2.2
Coupling Rod (400) - Preparation for the Joint
Assembly

CAUTION
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).

404wy
40

* Position of coupling rod bush (404)

434

correct incorrect
pressed in centrically pressed in eccentrically

result: joint fracture

Marking notches in (MK) in A-A axis
permissible rotation 1,5'

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.

3.0
Joint - Re-assembly

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.

e 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)

1 H 3

" 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).

40 4 6 /111 / C 0402

" Guide bush (403)
Press in with tool (W5/see Point 9)

w5

2 2

203

HNF-52451
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Assembly

Ausgabe Dokumen . Blatt
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e Retaining sleeve (401)

* Securing of retaining sleeve
For drive shafts, plug-in shafts and rotors made
of unhardened materials such as St 70, AISI 304,
AISI 316, Hastelloy C, secure 2 x 1800 offset
indents, with tool/centre punch (WK)

W 'K

For rotors made of hardened materials such as tool
steel (AISI D6), 1.2842, secure 2 x 1800 offset
indents with tool/centre punch (WK)

e Holding bands re-assembly
Mount holding bands (406 and 407) using tool
(W3/see Point 9) as described in document
OM.HBD.01.

- 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.

e Universal joint sleeve (405)
Remove air from interior of joint with tool/screw
driver (WS).

Ausgabe Dokumen . Blatt
issue C / 20.06document OM.PJT.02e sheet 3 (3)
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Holding Band (HBD) - Assembly * Correct holding band tension (HBD)

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 (HBD) must fit against the
holding band loop (SCL), if necessary apply
pressure with the tool/pliers (WZ).

Correct Incorrect
Holding band Holding band
(HBD) has (HBD) is too
slightly con- slack and
tracted outer liable to slip.
form of
univers-al joint
sleeve and is
stuck in
position.

Incorrect
Holding band
(HBD) is too tight.
Universal joint
sleeve will be
damaged/sheared
off.

* Folding back the holding band (HBD)

HB

e Assembly of holding band

Slowly swivel mounting tool upward by 600, 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).

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.

| |
KEX

Ausgabe Dokume/ 1 Blatt
issue B/02.01.2006 document OM.HBD.Ole sheet
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" Shearing off holding band (HBD) 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 carefully.

CAUTION
Never tap or hammer against the loop of the
holding band (SCL), otherwise damage to the
universal joint sleeve may occur.

SCL HBD

" Shearing off holding band (HBD) made of
Hastelloy C

The high strength of this material makes it
impossible to shear off the holding band (HBD)
with the cutting lever (SH). Once the end of the
holding band is folded back, cut off the holding
band (HBD), file off projecting edges and remove
burr.

SCL HBD

" 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 (HBD) must be bent back and
sheared off at the holding band loop (SCL) in such a
way that the holding band (HBD) is unable to slip
back through the holding band loop (SCL). If this has
not been accomplished, then the holding band
(HBD) must be replaced by a new one.

s;L HBD

Ausgabe Dokume/ 1 Blatt
issue B /02.01.2006 document OMV.HB3D.Ole sheet 2 (2)
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seepex progressive cavity pumps will operate trouble-free if they are
used in accordance with our data sheet (see item 9) and our
operating and maintenance instructions:

1 2 3 4 5 6 7 8 9 10 Reasons / Remedies
Adhesion between rotor and stator excessive (as delivered). Lubricate

X X a (soft soap, genuine soap) between stator and rotor.
Then turn the pump by means of the tool W2 .

X b Check rotational direction of the pump per data sheet and nameplate. In
case of wrong direction, change wiring of motor.

X X X X X c Suction pipe or shaft sealing leak. Eliminate the leakage.
Suction head too high (item 6.5.3.1). Check suction head with vacuum

X X X X d gauge. Increase the suction pipe diameter and fit larger filters. Open the
suction valve fully.

X X X e Viscosity of the liquid too high.
___ X X e Check and accommodate per data sheet.

X X X f Wrong pump speed. Correct pump speed per data sheet.

X X g Avoid inclusions of air in the conveying liquid.
Pressure head too high (point 6.5.3.2). Check pressure head with

X X X X X h manometer. Reduce the pressure head by increasing the pressure pipe
diameter or by shortening the pressure pipe.

X X X X X i Pump runs partially or completely dry (point 6.5.2). Check flow in the
suction chamber. Install dry running protection TSE.
Check coupling, possibly pump shaft is misaligned to drive. Check

X X j whether coupling gear is worn. Realign coupling. The coupling gear has
perhaps to be replaced.

X X k Speed too low. Increase the speed when high suction performances are
X X _ k required and when the liquid is very thin.

X X X Speed too high. Reduce the speed when pumping products with high
viscosities - danger of cavitation.

X m Check the axial play in the coupling rod linkage. Check that the bush
has been installed correctly see document OM.PJT.__.

X X X X X n Check for foreign substances in the pump. Dismantle the pump, remove
foreign substances and replace worn parts.

X X X X a Stator or rotor worn. Dismantle the pump and replace defective parts.

X X X X p Joint parts worn. Replace worn parts and fill with special pin joint grease

X X X X q Suction pipework partially or completely blocked. Clean suction
pipework.
Temperature of the pumping liquid too high. Excessive expansion of the

X X X X X r stator. Check temperature and install rotor with diameter smaller than
specified.

X X X X X s Gland packing too strongly tightened or worn. Ease or tighten stuffing
box. Replace defective packing rings.

X X X X t Solid contents and/or size of solids too large. Reduce pump speed and
X X X X t install perhaps a screen with suitable meshes. Increase fluid share.

X X X X u When the pump is non operational the solids settle out and become
X X X X U hard. Clear and flush the pump immediately.

X X X X X v The liquid becomes hard when temperature falls below a certain limit.
Heat the pump.

X X X X w Stator swollen and unsuitable for the pumped liquid. Select a suitable
stator material. Use perhaps rotor with diameter smaller than specified.

X X X The bearing in the drive casing of the pump or in the drive engine is
defective. Replace bearing.

X ~ Mechanical seal defective. Check seal faces and O-rings. If necessary
X__ Y replace corresponding defective parts.

Ausgabe Dokumnt
ise B / 02.01.2006 document OM.REC.Ole sheet 1 (1)
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Auxiliary seepex documentation

1 (1)
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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 suct. 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

seepex
Inc.
511 Speedway Drive
Enon, OH 45323
Phone (937) 864-7150
Fax (937) 864-7157
sales@seepex.net
www.seepex.com

830709

1/12/2012

Paae 1

commission no. 830709
Tencarva - Greensboro, NC / Ram Piping - Kennewick, NC
2113301 offerlitem 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 viscosity
no advice pH-value
ass.1.0 temperature
no advice
Sludge Mixing Pump STS-P-002

nom. min
90
162
50

max
100
179
50

ass. flooded
50 psi operating torq
7.03 Hp starting torque
Data according to performance curve

BN
52
6LS

kind of install.
direction of rot.
pos. of branch

material
grey cast iron GG25
grey cast iron GG25

grey cast iron GG25

standard
30321
NBR
1.4571/316 TI SS
1.4571/316 TI SS
NBR
1.4408/316ss

1.4571/316 TI SS

S/494/SC

ass. < 500cPs
ass. 5-9
ass. 32-113F

USGPM
rpm
psi

ue 171 lb. ft.
259 lb. ft.

horizontal
clockwise
1

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

Engineering: Joey Cherry/DC/JP

HNF-52451
Rev 4

Page 1 of 2
Rev: 0
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seepex
Inc.

Data Sheet
general operating data
kind of operation
site of installation
remarks

seepex
Inc.
511 Speedway Drive
Enon, OH 45323
Phone (937) 864-7150
Fax (937) 864-7157
sales@seepex.net
www.seepex.com

830709 Paqe 2

operation - 8 h/day
indoor - dry atmosphere

drive
type Geared motor
make Nord ratio i= 8.36
model SK32ALF/1 32M4 nom./ min- max
mounting position M1 (B5) output speed 211 / 162 - 179 rpm
flange dia 250 mm motor speed 1760 / 1361 - 1502 rpm
output shaft 716/0170-002B4 frequency 60/ 46-51 Hz
remarks AL Bearings
electric motor
manufacturer Nord voltage 3x230/460 VAC
model 132M4 frequency 60 Hz
nominal power 10 Hp protection IP55
starting Direct on Freq Inverter thermal class F
special
baseplate
standard B-ST-LS US design material steel
drawing no. 801-200/0520-A-100B3 surface painted
special/accessories
painting
execution standard
color RAL 5013 (blue)
remarks
packing
packing type Crate
marking 2113301
documentation
dimensional drawing no. 115504 operating
sectional drawing no. 062-062 1
shaft sealing sect. view 262-OGB/0170-0-084 3
remarks
additional accessories / special designs / remarks

SS Tag Pump: STS-P-002 Sludge Mixing Pump

Mark Shipment: RAM-L691-001

Engineering: Joey Cherry/DC/JP

manual 1 copy English

Page 2 of 2
Rev: 0
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all things flow
Characteristic Curves
Size 52-6LS
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Dismantling / Reassembly

9.1 Dismantling I Reassembly - pump with Smart Stator Technology (SST)

Range: BN

Size: 5-6LS to 130-6LS

9.1.1 Pump - Dismantling

SA WARNING

Tilting or falling pump.
Death or serious injury can result.

> 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.

60 ~ Note safety regulations.

> Disconnect pump from all sources of energy.

> Secure electrical connections against restarting.

> Allow pipelines to cool down.

> Note decommissioning (chapter 6.).

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).
635

T

Pump with dry-running protection device
- Mount self-tapping screws and the holding device.

212

635

639
637
636

HNF-52451
Rev 4

usgabe E / 29.06.09 document OM.SST.01e st 1 (18)
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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).

635

601.u

8006
8007
8008

7U

700 GPU

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).

700 720 721 671

700 731

Ausgabe E I 29.06.09
issue E/2 .60 DokumentOM.SST.01e

document 0 .S .1

213
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Dismantling / Reassembly

601.0

V_ -

636
637

p639

635

Bl2tt
sheet 2(18)



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

seepex.com
Variant for sizes 17-6LS, 35-6LS

> Dismantle the segment retainer (671) on
the pressure branch (700).

> Remove O-ring (731).

700 720 721 671

731 671

9.1.1.4 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 units.

> Remove the suction casing (500).

SH

[S]

509 507 506

F--r

500 501

Segment retainer (671) - dismantling - suction casing

Standard

Dismantle the segment retainer (671) on
the suction casing (500). 671 622 623 500

Remove the O-ring (561) from the centring
recess on the suction casing (ZA, 500).

Ausgabe E I 29.06.09
issue E/2.60

DokumentOM.SST.01e
document 0 .S .1
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Variant for sizes 17-6LS, 35-6LS

> Dismantle the segment retainer (671) on
the suction casing (500).

> Remove O-rings (561).

671 622 623 500

671 561

p
9.1.1.5 Rotating unit (RTE) -dismantling

With flush connection

- Th
-- Tool (Wi10/ dismantling of the plug-in shaft)

Remove the flushing 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

550
SEA W10 307 309

RTE 310 ANT

(chapter 9.).

Without flush connection

- Tool (W10/ dismantling of the plug-in shaft)

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.).

SEA W10 307 309

RTE 310 ANT

Ausgabe E / 29.06.09
issue E/2.60

DokumentOM.SST.1e
document MST0l
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Dismantling / Reassembly

9.1.1.6 Rotor (600), coupling rod (400), plug-in shaft (307) - dismantling

Dismantling joint (G)
- Note rotating unit - individual parts

(chapter 9.). 600 400 307

Disconnect the drive (ANT) from the lan-
tern (200).

> Remove the lantern (200) from the base
plate (GPU).

8002 200 210 212213
8003

GPU 8004 ~ 1~

9.1.2 Pump - reassembly

A WARNING

Tilting or falling pump. 200
Death or serious injury can result.

Attach lantern (200) to secure the pump.

CAUTION

Risk of fingers being crushed.
S 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 ZD 212 213
8003

GPU 8004 ANT

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.).

600 400 307

G G
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9.1.2.3 Rotating unit (RTE) - reassembly

Assemble shaft seal casing (SEA).
- Note reassembly shaft seal RTE SEA

(chapter 9._).
> Moisten splash ring (310)/plug-in shaft

(307) with pin joint grease. 309

> Slide splash ring (310) onto plug-in shaft
(307). - - - -- -VE
- Observe fitting position of splash ring

(see writing on splash ring).

> Apply antiseize graphite petroleum to the 200 ANT

output pivot of drive (ANT). Slide on rotat-
ing unit (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.

9.1.2.4 Segment retainer (671), suction casing (500) - pre-assembly

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.

671 636 620 561 500

ZA
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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.

671 636 620 561

671 622 623 500

ZA

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).

509 507 506

SH

9.1.2.6 Segment retainer (671), pressure branch (700) - pre-assembly

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.

700 731 718 636 671

ZA
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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).

731 718 636 671

720 721

W

ZA

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
alignment.

> Assemble the pressure branch (700)/lan-
tern (200) on the base plate (GPU).

8006 635
8007
8008

700 GPU

Rotor fits in the pressure branch and suction casing.
- 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.

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)
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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).

W29 SG 671

671 600 671

601.u

671 671

635

X

671
635

Tool (W29/mounting device)

Remove the lashing strap (SG).

> Remove the tool (W29).

> Attach the upper half of the stator (601.o).

W29 SG

601.0

V1 0)1
Align the long side of the upper half of the
stator (601.o) to the lower half of the stator
(601.u).
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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.

> Secure upper half of the stator (601.o).
- Fix the upper adjusting segments

(635) on the segment retainer (671).

635

671- 671

Pump with dry-running protection device
- Mount self-tapping screws and the holding device.

9.1.2.9 Smart Stator setting

Basic setting

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').

635
G

635 3-3' 4-4'

1-1' 1 2-2'

Variant 2

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').

W30
639

635

F_-
639

3-3' 4-4'

14 2-2'
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Fine adjustments

Fine adjustment of the pump parameters:

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.).

A WARNING

Tilting or falling pump. 200
Death or serious injury can result.

> Attach lantern (200) to secure the pump.

9.1.3.2 Trestle (607) - dismantling

E 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.

607 8202
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9.1.3.3 Pressure branch (700) - dismantling

> Prop up stator (601) with support (S).

9
Dismantling / Reassembly

604 606 602 606 604

1S

601 607

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 units.

> Remove the suction casing (500).

601 600

S

GM

509 507 506

SH

600 500 501

9.1.3.6 Rotor (600) - dismantling

Dismantling joint (G)
- Note rotating unit - individual parts

(chapter 9.).

600

G
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9.1.3.7 Support (8202) - dismantling

N 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.

8202

9.1.4 Pump - reassembly - retrofit

9.1.4.1 Rotor (600), coupling rod (400), plug-in shaft (307) - reassembly

Joint (G) reassembly 600
- Note rotating unit - individual parts

(chapter 9._).

G

9.1.4.2 Segment retainer (671), suction casing (500) - pre-assembly

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.

671 636 620 561 500

ZA
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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.

671 636 620 561

671 622 623 500

ZA

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).

9.1.4.4 Segment retainer (671), pressure branch (700) - pre-assembly

Standard

509 507 506

SH__* ' _-

sJ

600 500 501

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.

700 731 718 636 671

ZA
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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.
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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).

731 718 636 671

720 721

w

ZA

9.1.4.5 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
alignment.

> Assemble the pressure branch (700)/lan-
tern (200) on the base plate (GPU).

8006 635
8007 _
8008

700 GPU

Rotor fits in the pressure branch and suction casing.
- 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.

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)
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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).

W29 SG 671

671 600 671

601.u

671 671

635

X

671
635

Tool (W29/mounting device)

Remove the lashing strap (SG).

> Remove the tool (W29).

> Attach the upper half of the stator (601.o).

W29 SG

601.o

V1 0)1
Align the long side of the upper half of the
stator (601.o) to the lower half of the stator
(601.u).
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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.

> Secure upper half of the stator (601.o).
- Fix the upper adjusting segments

(635) on the segment retainer (671).

635

671--- 671

Pump with dry-running protection device
- Mount self-tapping screws and the holding device.

9.1.4.7 Smart Stator setting

Basic setting

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').

635
G

635 3-3' 4-4'

1-1' 2-2'
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Variant 2

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:

W30
639

635

TI_ -

639
3-3' 4-4'

1-1' 2-2'

Fine adjustments for the pump parameters can be made by evenly adjusting the nuts at the
adjusting segments.

- +45' = increases clamping.
- -45 = reduces clamping.
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1.0
General

4.0
Flushing or circulation of single-acting
mechanical seals

" 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.

ATTENTION
Components that may contact leakage must be
resistant to corrosion or be protected accordingly.

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.

Mechanical seal leakage must be drained in a safe
and proper manner.

gabe document OM.SEA.02e Blatt
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7.0
Disassembly I 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 o-ring out
of mechanical seal housing (333).

R3TE

37 333

7.2
Reassembly

ATTENTION
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 o-ring into mecha-

nical seal housing (333). To facilitate assembly, the
o-ring should be moistened with a lubricant (diluted
fluid soap).

I ATTENTION
- 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).

2 (2)
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Werkzeuge
Tools

Allgemeine normierte Werkzeuge / Standardized tools
Werkzeug Nr. W1 W2 W5 W6 W9 Wil W13

zur Montage von: Packung Stator Gelenk Lager allgemein Mutter fOr Teflon- Stator
manschette

tool for mounting packing stator joint bearing general nut for teflon Stator
of: universal joint 1)

sleeve
Benennung: Packungszieher Ketten-Rohrzange Durchschlag Bolzen Montierhebel Bandschlussel BandschlOssel

+ Ersatzkette
denomination: packing lever chain pipe wrench drift pin mounting lever strap wrench strap wrench

+replacement chain

Baugr6fte

size

PKZ XX 000 Siehe W 13
0000 0 X35MO see W 13

KRZ XX Z55
0250 0 00000
KEZ XX Z55
0250 0 00000

KRZ XX Z55
0300 6 00000
KEZ XX Z55
0300 6 00000

0005-24, 0015-24
003-12/-24
006-12/-24
012-12/-24
025-6L
025-12T, 05-6LT

025-12, 025-24
05-12, 1-6L

05-24, 01-48,
025-48,
1-12, 2-61L
1-24, 1-12V
2-12, 5-6L
2-24, 2-12V
5-12, 8-12T
10-6L, 15-6LT
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,
55-6LT, 75-6LT
30-12T, 10-24,
17-24R
2-48
17-24, 17-12V
35-12, 52-12,
70-6L, 100-6L,
110-6LT, 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, 200-12T
70-18, 100-18,
130-18
70-24, 70-12V
130-24R
17-48
240-12, 300-12T
130-18, 130-24
35-48/70-48

KRZ XX Z55
0301 2 00000
KEZ XX Z55
0301 2 00000

DHS XX 020
0000 0 A2620

DHS XX 050 BLZ XX 020
0000 0 A2620 0008 0 A2619

DHS XX 050 BLZ XX 020
00000 A2620 00100 A2619

DHS XX 100 BLZ XX 020
0000 0 A2620 0010 0 A2619

DHSXX120 BLZXX025
0000 0 A2620 0012 0 A2619

DHS XX 160 BLZ XX 030
0200 0 A2620 0012 0 A2619

DHS XX 200 BLZ XX 035
0200 0 A2620 0012 0 A2619

DHS XX 240
0250 0 A2620

BLZ XX 040
0015 0 A2619

2 StOck
2 pieces
MHL XX SA
610

WKZ BDS 027
0430

WKZ BDS 027
0430

1) Gilt nur fOr Pumpen in Edelstahl Ausfuhrung / only valid for pumps in special steel design

Ausgabe D 26042006 Dokument Blatt
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PKZ XX 000
0000 0 XOFQO

PKZ XX 000
0000 0 XOHVO

PKZ XX 000
0000 0 XA01A

KRZ XX Z55
0300 8 00000
KEZ XX Z55
0300 8 00000
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Werkzeuge
Tools

Empfohlene seepex Werkzeuge
Aufgrund der Ausfohrung fOr bestimmte Montagen empfohlen, durch allgemeine normierte Werkzeuge bedingt ersetzbar.

Recommended seepex tools
Due to the design recommended for certain repairs, these tools partially replace the standardized tools.

Werkzeug Nr. tool W4 W7 W8 W10 W12 W14 W15 W16

zur Montage von: Gelenk Lager Schmier- Steckwelle Teflon- Kuppelstangen- Manschette Lippendichtung
nippel manschette buchsen

tool for mounting joint bearing lubrication plug-in shaft teflon universal coupling rod universal joint lip seal
of: nipple joint sleeve bushing sleeve
Benennung: Montagedorn Montage- Einschlag- Demontage- Montage- Presswerkzeug Montageplatte Montagehulse

hOlse hblse werkzeug werkzeug
denomination: assembly mounting drive-in dismantling mounting tool pressing tool mounting plate Mounting

mandrel sleeve sleeve tool sleeve

Baugrdte

size

MTD L2 060
M120 0 XXXXX
2)

MTD L2 060 MTH M8 060
M500 0 M500 0

M500XXXxxxxx
05-24, 01-48,
025-48, MTD L2 060 MTH M8 060
1-12, 2-61 0020 0 XXXXX 0020 0 XXXXX
1-24, 1-12V
2-12, 5-6L
2-24, 2-12V
5-12, 8-12T MTD L2 060 MTH M8 060
10-6L, 15-6LT 0050 0 XXXXX 0050 0 XXXXX
05-48
5-24, 5-12V

10-12, 17-6L, MTD L2 060 MTH M8 060
30-6LT, 15-12T, 0100 0 XXXXX 0100 0 XXXXX
10-24R, 1-48

14-12, 26-6L, MTD L2 060 MTH M8 060
40-6LT 0140 0 XXXXX 0140 0 XXXXX
10-24, 10-12V
17-12, 35-6L,
26-12, 52-6L, MTD L2 060 MTH M8 060
55-6LT, 75-6LT 0170 0 XXXXX 0170 0 XXXXX
30-12T, 10-24,
17-24R
2-48
17-24, 17-12V
35-12, 52-12,
70-6L, 100-6L, MTD L2 060 MTH M8 060
110-6LT, 55-12T 0350 0 XXXXX 0350 0 XXXXX
34-24R,
5-48
35-24, 35-12V
70-12, 130-6L, MTD L2 060 MTH M8 060
200-6L, 110-12T 0700 0 XXXXX 0700 0 XXXXX
70-24R, 10-48,
200-6L

MTD L2 060 MTH M8 060
1300 0 XXXXX 1300 0 XXXXX

ESH NO 000
0000 0 AO1A4

AZV B2 262
M500 0
xxxxx

AZV B2262 MMT M8 060
0020 0 XXXXX 0020 0 XXXXX

PWZ C6 060
0020 0 XXXXX

AZV B2 262 MMT M8 060 PWZ C6 060
0050 0 XXXXX 0050 0 XXXXX 0050 0 XXXXX

AZV B2 262 MMT M8 060 PWZ C6 060
0100 0 XXXXX 0100 0 XXXXX 0100 0 XXXXX

AZV B2 262 PWZ C6 060
0170 0 XF5XX 1400 0 XXXXX

AZV B2 262 MMT M8 060 PWZ C6 060
0170 0 XGOXX 0170 0 XXXXX 0170 0 XXXXX

AZV B2 262 PWZ C6 060
0350 0 XHOXX 0350 0 XXXXX

AZV L7 703 PWZ C6 060
0700 0 XKOXX 0700 0 XXXXX

PWZ C6 060
1300 0 XXXXX

PWZ C6 060
2400 0 XXXXX

MTP A7 703
M500 0 002XX

MTP A7 703
M500 0 002XX

MTH B7 703
M120 0 W0260

2) entfAllt ab Pumpen-Herstellungsdatum 01.04.93 / can be omitted as from 01.04.93 (pump manufacturing date)

Ausgabe D 26042006 Dokument Blatt
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0005-24, 0015-24
003-12/-24
006-12/-24
012-12/-24
025-6L
025-12T, 05-6LT

025-12, 025-24
05-12, 1-6L

130-12, 202-6L,
300-6L, 200-12T
70-18, 100-18,
130-18
70-24, 70-12V
130-24R
17-48
240-12, 300-12T
130-18, 130-24
35-48/70-48
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Werkzeuge
Tools

Empfohlene seepex Werkzeuge Spezial-
Aufgrund der Ausfohrung fOr bestimmte Montagen empfohlen, werkzeuge
durch allgemeine normierte Werkzeuge bedingt ersetzbar.

Recommended seepex tools Special
Due to the design recommended for certain repairs, these tools partially replace the standardized tools. tools

Werkzeug Nr. W17 W18 W19 W20 W22 W23 W24 W25 W3

zur Montage von: Lippendichtung Gleitlager- Wellen- Cartridge- Wellen- Wellen- Antriebs- Steckwellen- Halteband
buchse schonhilse Einheit dichtring dichtring gehause bolzen

tool for mounting lip seal plain bearing shaft securing cartridge- lip seal lip seal drive plug-in shaft holding band
of: bush sleeve unit casing pin
Benennung: Schlagzylinder Montagedorn MontagehOlse Aufnahme Montage- Montage- Aufhange- Montagedorn Montage-

Zentrierdorn werkzeug werkzeug vorrichtung werkzeug
Montagebolzen

denomination: cylinder mounting mounting intake mounting mounting suspension mounting mounting
centering mandrel sleeve tool tool device mandrel tool
mandrel

,mounting pin

Baugrdbe

size

SPT 84703
0170001000

SPT M8 703 SPT M8 7030
1300001000 1300001100

SPT M8 703 SPT B4 703
01700 01700
00900 01100

SPT M8 703 SPT B4 703 SPT B4 703
13000 13000 13000
00900 0A200 0A300

0005-24,
0015-24
003-12/-24
006-12/-24
012-12/-24
025-6L,
025-12T, 05-6LT
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, 15-6LT
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,
55-6LT, 75-6LT
30-12T, 10-24,
17-24R, 2-48
17-24, 17-12V
35-12, 52-12,
70-6L, 100-6L,
110-6LT, 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, 200-12T
70-18, 100-18,
130-18
70-24, 70-12V
130-24R
17-48
240-12, 300-12T
130-18, 130-24
35-48/70-48

MTD L8 703
0050 0 SXX0J

MTD L8 703
01700 SXXOJ MHB WH A00

1WHV 0 0100C

MTD L8 703
0350 0 SXXOJ

MTD L8 703
0700 0 SXXOJ

MTD L8 703
1300 0 SXXOJ

3(4)
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ZSH B7 703 M120
0 W0171
ZDR B7 703 M120
0 W0172
MBL A7 703 M120
0 W0173

SPT M8 703
24000
01400
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seepex- - Werkzeuge
Tools

BIG Baugr6len / BIG sizes
Allgemeine normierte Werkzeuge / Standardized tools

Werkzeug Nr. W1 W2 W5 W6 W9
zur Montage von: Packung Stator Gelenk Lager allgemein
tool for mounting of: packing stator joint bearing general
Benennung: Packungszieher Ketten-Rohrzange Durchschlag Bolzen Montierhebel

+ Ersatzkette
denomination: packing lever chain pipe wrench drift pin mounting lever

+replacement
chain

Baugr6Be

size

240-6C
300-3TR
400-3TN
500-3LA
240-9C DHS XX 240

0250 0 A2620 2 Stuck
300-9TR 2 pieces
400-6TN MHL XX SA 610
400-6TR KRZ XX Z55

500-6LA PKZ XX 000 0301 2 00000 BLZ XX 040
0000 0 XAO1A KEZ XX Z55 0015 0 A2619

240-12C 0301 2 00000
300-12TR
240-18L
400-12TR
300-18TU
300-24TV
300-27TH
400-18TU

Empfohlene seepex Werkzeuge Spezialwerkzeuge
Aufgrund der Ausfuhrung fur bestimmte Montagen empfohlen,
durch allgemeine normierte Werkzeuge bedingt ersetzbar.
Recommended seepex tools Special tools
Due to the design recommended for certain repairs, these tools partially replace the
standardized tools.

Werkzeug Nr. W4 W7 W8 W14 W24 W25 W3

zur Montage von: Gelenk Lager Schmiernippel Kuppelstangen- Antriebs- Steckwellen- Halteband
buchsen gehause bolzen

tool for mounting joint bearing lubrication coupling rod drive casing plug-in shaft holding band
of: nipple bushing pin
Benennung: Montagedorn Montagehulse Einschlaghulse Presswerkzeug Aufhange- Montagedorn Montagewerkzeug

vorrichtung
denomination: assembly mounting drive-in sleeve pressing tool suspension mounting mounting tool

mandrel sleeve device mandrel

Baugr6le

size

240-6C
300-3TR PWZ C6 060 MTD L8

1300 0 XXXXX 70313000400-3TN SXXoJ
500-3LA

MTD L2 060 MHB WH AOO240-9C 1300 0 XXXXX 1WHV O 01000
300-gTR MTH M8 060 ESH NO 000 PWZ C6 060400-6TN 1300 0 XXXXX 0000 0 A01A4 2400 0 XXXXX
400-6TR SPT M8
500-6LA 703 130B 0
240-12C 01400
240-12L
300-12TU
300-12TR
240-18L
400-12TR
300-18TU SPT M8

703 2400 0
300-24TV010 01400
300-27TH
400-18TU

Ausgabe D 26042006 Dokument Blatt
issue D 60.06document O.POlesheet 4(4)
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Burgmann.
I N D U S T R I E S

OPERATING MANUAL

This document was drawn up observing the EC directives
"Machinery" 98/37/EC, EN ISO 12100-2 and the German Standard VDI 4500

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

applies 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 U Information about the product
" Installation 0 Operation * Servicing

If there are any unclear points please contact BURGMANN by all means!

|Rev. 10.1
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Keywords and Symbols

Following symbols for particularly important information are used:

DANGER!

WARNING!

CAUTION!

ATTENTION!

IMPORTANT!

"Attention, please pay special attention to these sections of text"

Draws attention to a direct hazard that will lead to injury or death
of persons

Draws attention to the risk that a hazard could lead to serious
injury or death of persons

Draws attention to a hazard or unsafe method of working that
could lead to personal injury or damage to equipment

Identifies a potentially dangerous situation. If it is not avoided the
product or something in its vicinity could be damaged

Identifies tips for use and other particularly useful information.

|Rev. 10.1|

240

en MG1/dw-00 / June 13, 2006



Operation and Maintenance Manual for the HNF-52451
200 West Area Evaporative Sewer Lagoon Rev 4

Operating Manual
MG1/dw-00 page 4 / 20

GENERAL SAFETY NOTES

A
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.

WARNING! 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.

len MG1/dw-00 / June 13, 2006 Rev. 10.1

241



Operation and Maintenance Manual for the HNF-52451
200 West Area Evaporative Sewer Lagoon Rev 4

Operating Manual
MG1/dw-00 page 5 / 20

Instructions for worker's protection

A
WARNING! 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.

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.

len MG1/dw-00 / June 13, 2006 Rev. 10.1
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TRANSPORT / STORAGE

Transport

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.

ATTENTION! If 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.

BURGMANN 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

- relative air humidity below 65 %,
m temperature between 15 'C and 25 'C.

len MG1/dw-00 / June 13, 2006 Rev. 10.1

243



Operation and Maintenance Manual for the HNF-52451
200 West Area Evaporative Sewer Lagoon Rev 4

Operating Manual
MG1/dw-00 page 7 / 20

Protect the seal from
* direct exposure to heat (sun, heating)
* 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:
- M.S. stored in the stock room
- M.S. installed in the machine, but not yet in operation.

El M.S. in the stock

IMPORTANT! 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.

El M.S. installed into the machine:

ATTENTION! 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.

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.

len MG1/dw-00 / June 13, 2006 Rev. 10.1
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INFORMATION ABOUT THE PRODUCT

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 this has been confirmed in a separate agreement.

Manufacturer and country of origin

Burgmann Industries GmbH & Co. KG
Auiere 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-00

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.

|Rev. 10.1
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Operating limits

ATTENTION! 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) 10 - 100 mm

Pressure to be sealed (p1) 12 bar g
Temperature to be sealed (t1) -20 ... 120' C
Max. sliding speed (vg) 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 MG11/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.

|Rev. 10.1
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MG12/...
MG13/...
MG1S20/...
RMG12/...

* MG1 MULTIPLE M.S.

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.

ATTENTION! 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

|Rev. 10.1|
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Description and function

* single seal
* unbalanced
* bi-directional
* stationary seat (2)

o 0-ring (3)
* rotating seal face (1.1) 1.2 13 1. 1 1.1 2 3

* 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

* torque transmission from the seal face by means of "L"-rings and a rotating,
cylindrical single spring

m 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

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

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 sealing systems there is few leakage.

WARNING! 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 sliding 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.

IMPORTANT! Components which may get in contact with the leakage have to be
corrosion-resistant or have to be adequately protected.
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INSTALLATION

Assembly utilities

- ethyl alcohol
- cellulose-tissue (no rag, no cloth!)
o 0-ring lifter
- water and washing up liquid
- cardboard discs

Preparation for assembly

ATTENTION! The seal should remain packed until the following working steps have
been completely terminated.

Check the parts of the machine for:
e chamfered edges

2 -mm (sliding cones i.e. 2 mm / 300 or
in accordance with EN 12756)

e radiused transitions
e mating fits and o-ring

surfaces:
-- - 3O" fine finished Rz 10 pm (= N7 =

R= I mm CLA 63)

" Shaft surface in the area of the mechanical seal finished according to EN 12756:
Ra = 0.8 pm (= 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.

en MG1/dw-00 / June 13, 2006 Rev. 10.1
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Assembly / installation

BURGMANN 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.

IMPORTANT! 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:
- complete availability of all components by means of the drawing
- 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.

A
Oil or grease as assembly agent is not permitted in any case.

ATTENTION! Do never force during installation.

ATTENTION! Avoid unnecessary rotation of the shaft (damage of the sliding faces is
possible).

ATTENTION! Avoid knocking the seal! Damage to mechanical seals has an adverse
effect on their safe operation.

Possible installation order:

e 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.
* 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.

|Rev. 10.1|
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OPERATION

Instructions for safe operation

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 cooling 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.

e Flood machine and seal cavity (stuffing box) with medium and vent thoroughly.
. Now the seal is ready for operation.
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SERVICING

Maintenance

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.

o 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.
o 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 BURGMANN service centre or the BURGMANN
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

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.

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

2 +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

A 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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IMPORTANT! When removing, please observe by all means:
* current accident prevention regulations
* regulations for handling hazardous substances

WARNING! 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.

IMPORTANT! 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.

e 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.
o Drawing no. of M.S. MG1/dw-00

dw = specified shaft diameter
- 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

2 +49 (0) 81 71 - 23 0
Fax +49(0)8171-231444
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Disposal of the BURGMANN mechanical seal

Usually, the BURGMANN mechanical seals can be easily disposed after a thorough
cleaning.
- Metal parts (steels, stainless steels, non-ferrous heavy metals) divided into the

different groups belong to scrap metal waste.
- Ceramic materials (synthetic carbons, ceramics, carbides) belong to waste

products. They can be separated from their housing materials, as are
physiologically recognised as safe.

- Synthetic materials/plastics (elastomers, PTFE) belong to special waste.
CAUTION! Material containing fluorine must not be burnt.
IMPORTANT! Some of the synthetic materials, divided into the different groups can be

recycled.

Copyright

The Burgmann Industries GmbH & Co. KG (Germany) holds the copyright to this
document. Customers and operators of mechanical seals are free to use this
document in the preparation of their own documentation. No claims of any type or
form can be derived in such instance.

We reserve the right to carry out technical modifications of the product, even if
they have not yet been considered in this manual.

June 13, 2006
Department Technical Documentation
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Retain These Safety Instructions For Future Use
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INSPECTION OF UNIT

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 carrier 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.

PROPER HANDLING OF THE UNIT
Exercise care to prevent damage to the unit when moving. Lift
only 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 personnel during transportation. Protect the mounting
surface from damage.

BIM 1010/2005/03 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 'AKI' tolerance
Metric (mm)

> 0 50 0 80 = +0.012/-0.007
>0 80 0 120=+0.013/-0.009
> 0 120 0 180 = +0.014/-0.011
> 0 180 0 230 = +0.016/-0.013
> 0 230 0 315 = +0.000-0.032
> 0 315 0 400 = +0.000/-0.036
>0 400<0 500 = +0.000/-0.040

Inch
> 0 1.969 0 3.150 = +0.005/-0.0003
> 0 3.150 < 0 4.724 = +0.005/-0.0004
> 0 4.724 0 7.087 = +0.006/-0.0004
> 0 7.087 0 9.055 = +0.006/-0.0005
> 0 9.055 0 12.402 = +0.000/-0.0013
> 0 12.402 0 15.748 = +0.000/-0.0014
> 0 15.748 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.

BIM 1010/2005/03

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)

<0 18 = +0.012/+0.001
> 0 18 0 30 = +0.015/+0.002
>0 30 0 50 = +0.018/+0.002
>0 50 0 80 = +0.030/+0.011
>0 80 0 120 = +0.035/+0.013
>0 120 0 180=+0.040/+0.015

Inch
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

< 0 16=
0 16 0 21=
0 21 0 24=
0 24 0 30:
0 30 0 38=
0 38 0 50:
0 50 0 85=
0 85 0 130

M5
M6
M8
M10
M12
M16
M20
M24

< 0 0.438
0 0.438 0 0.813
0 0.813 0 0.938
00.938 01.125
0 1.125 0 1.375
0 1.375 0 1.875
0 1.875 0 3.250
0 3.250

#10-24 x 0.4 deep
%-20 x 0.6 deep
5/16-18 x 0.7 deep
3/8-16 x 0.9 deep
1/2-13 x 1.1 deep
5/8-11 x 1.4 deep
3/4-10 x 1.7 deep
1-8 x 2.2 deep

Outboard pinion and sprocket fits should be as recommended by
the pin sprockets with interference fits should be heated
according to the manufacturer's recommendations, generally
250'F to 300oF, (120oC to 150o C) before assembling to the shaft.

GEAR WHEEL
SPRO CKET

H U B 
_

\
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INCORRECT
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LOCATION
Coupling hubs should be mounted flush with the shaft ends,
unless specifically ordered for overhung mounting. Pinions,
sprockets and sheaves should 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 coupling
manufacturer's recommendations for gap, angular and parallel
alignment. In many installations, 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 should 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 coupling 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 reading.
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 should be checked after bushings have been
tightened. Check horizontal shaft alignment by placing a level
vertically 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 Occupational Safety and Health
Administration (OSHA), and by other applicable safety
regulations;

BIM 1010/2005/03

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.

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 installed 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.

The Autovent releases built-up air pressure from
inside the gearbox (Max. pressure 2 psi).

3 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 FILL LEVEL
PLUG PLUG

Two types of plugs for maintenance

BIM 1010/2005/03

LUBRICANT
All NORD reducers are shipped from the factory properly filled
with lubricant and all plugs are installed according to the mounting
position given on the reducer nametag. Acceptable oil fill level is
within % 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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MOUNTING POSITIONS
These charts detail the mounting positions for horizontal and vertical mounting. The Autovent, oil fill 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.

vent plug

VERTICAL POSITION

SK 02 - SK 03 -
SK 52 SK 53

Y Oil level U Drain plug
Mounting surface

* Mounting position V1 orV5 with lubricant expansion unit

BIM 1010/2005/03 5 www.nord.com
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SK 63

V1 *
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SK 11 E - SK 51 E
SK 02 - SK 52

SK 03 -SK 53

B3

7 V

SK 62 - SK 103

SK 63 - SK 103

SK 62 -SK 102

SK 63 - S K103

SK 62-SK 102

0Z

I

- x

C

0

B5111

Y Oil level
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HORIZONTAL POSITION

B7

B8

B5

B51

B51 1

V

SK 63 - SK 103

SK 62-3K 102

C: 1

SK 63 - SK 103

3K 62 - K 102

0'

Symbols: Vent plug

''0

Mounting surface

www.nord.com

B6 
a



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

HNF-52451
Rev 4

MAINTENANCE

Mineral lubricant should be changed every 10,000 service hours or after two years. 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 large temperature
variations), shorter intervals between changes are recommended.

OIL SPECIFICATIONS
NORD supplies all reducers filled with oil from the factory. Consult the sticker adjacent to the fill 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 environments 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 Temperature Formulation
20 to 104'F (-5 to 40oC) Mineral

TYPICAL OILS

Viscosity Fruain Service JI~ I I'
IScOs Formulation Temperature Mob '

SRang Shell Castrol

Conventional 20'C to +50'C Mobilgear Omala 7EP Kluberoil Energol Tribol

VG 460 Mineral 68F to +1221F 634 460 GEM 1-460 GR-XP 460 1100/460
Synthetic -301C to +801C Mobil Omala Isolube Klubersynth N/A Tribol

PAO -22'F to +176'F SHC 634 460 HD EP 460 EG 4-460 1510/460
Conventional 0 C to +30'C Mobilgear Omala 6EP Kluberoil Energol Tribol

VG 320 Mineral 32 F to +86 F 632 320 GEM 1-320 GR-XP 320 1100/320
Synthetic -351C to +801C Mobil Omala Isolube Klubersynth N/A Tribol

PAO -31'F to +176'F SHC 632 320 HD EP 460 EG 4-320 1510/320
Conventional -5'C to +40'C Mobilgear Omala 5EP Kluberoil Energol Tribol

VG 220 Mineral +20 F to +104'F 630 220 GEM 1-220 GR-XP 220 1100/220
Synthetic -341C to +801C Mobil Omala Isolube Klubersynth N/A Tribol

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 Tribol

VG Mineral 50F to +770F 629 100 GEM 1-150 GR-XP 100 1100/100

VG 100 Synthetic -371C to +101C Mobil Omala Isolube Klubersynth N/A N/A
PAO -351F to +501F SHC 629 150 HD EP 150 EG 4-150

Conventional -15'C to +25'C Mobilgear Omala 2EP Kluberoil Energol Tribol

VG 68 Mineral 51F to +77F 626 68 GEM 1-68 GR-XP 68 1100/68
Synthetic -401C to +101C Mobil N/A Isolube N/A N/A N/APAO -401F to +50F SHC 626 EP 68

VG 32 Synthetic -401C to +101C Mobil NA /A Kluber-Summit N/A N/A
PAO -40'F to +50'F SHC 624 HySyn FG-32

PAO = Poly Alpha Olefin

SPECIAL PURPOSE LUBRICANTS

Ambient Temperature Formulation Manufacturer Oil Brand Name
20 to 104oF (-5 to 40oC) Food Grade Oil - Synthetic Chevron FM ISO 220
20 to 104'F (-5 to 40oC) Food Grade Oil - Synthetic OiIJAX Magnaplate 85W140-FG
5 to 125oF (-20 to 50oC) Fluid Grease Mobil Mobilux EP023

-30 to 140oF (-35 to 60oC) Fluid Grease - Synthetic Mobil Mobilith SHC 007
-30 to 140oF (-35 to 60oC) Fluid Grease - Synthetic Shell Albida LC

STANDARD BEARING GREASE - NLGI 2EP Lithium

Ambient Temperature Formulation
-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 Shell Aeroshell 6
-40 to 230 F (-40 to 11 OC) Food Grade - Synthetic Lubriplate SFL1

BIM 1010/2005/03 7 www.nord.com
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LUBRICANT CAPACITY
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 1 inch of the bottom of the fill
plug threads.

LUBRICATION CAPACITY - HELICAL INLINE GEARBOXES
Horizontal position Vertical position

Mounting position single reduction
B3 B 6 B 7 B 8 B 5 B 51 B 511 B 5111 V I V 3 V 5 V 6

SK 1IE quarts 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 quarts 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 quarts 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 quarts 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 quarts 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
B 3 B 6 B 7 B 8 B 5 B 51 B 511 B 5111 V I V 3 V 5 V 6

SK 02 quarts 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
liters 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

SK 42 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 quarts 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

SK 62 quarts 6.87 15.85 15.85 13.74 7.40 14.79 16.91 16.91 19.55 15.85 16.91 15.85
liters 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 quarts 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

SK 82 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

SK 92 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 triple reduction
B 3 B 6 B 7 B 8 B 5 B 51 B 511 B 5111 V I V 3 V 5 V 6

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 quarts 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 quarts 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

SK 43 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

SK 63 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

SK 93 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 quarts 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.
Acceptable oil fill level is within % inch of the bottom of the fill plug threads For mounting angles not shown, consult factory.

BIM 1010/2005/03 8 www.nord.com
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PARTS LIST

SK11 E - SK51 E

SK 02 - SK 52

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
36
37
38
39
40
41
42
43
44
47
49

130
131
132

rj.r

SK 62 - SK 102

Driven gear
Pinion shaft
Driving gear
Driving pinion
Output shaft
Key
Shaft seal
Shaft 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
Circlip
Flanged eye bolt
Bolt
Seal
Spacer
Gearbox cover
Pinion shaft bearing
Seal
Key
Drain plug
Seal
Spacer
Pinion shaft bearing
Pinion shaft bearing
Circlip
Locking cap
Shim
Supporting disc
Gear case
Circlip
Shim
Circlip
Shim
NILOS ring
NILOS ring

RECOMMENDED SPARE PARTS
Bearings - all Gaskets - all Shims - all

Seals - all Seal Plugs - all

IMPORTANT!
When ordering parts, it is necessary to have the NORD SERIAL NUMBER from the unit the parts are for. The serial
number will dictate the correct parts for that particular unit. The gearbox nameplate will have the serial number on it.

BIM 1010/2005/03 9 www.nord.com
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PARTS LIST

SKO3 - SK53

SK 63 - SK 103

3 Driven gear
4 Pinion shaft

SK 63 - SK 103
5 Driving gear
6 Driving pinion

27 Fixing bolt
28 Seal
29 Spacer
30 Third reduction gearcase
34 Drain plug
35 Seal
44 Circlip
45 Ball bearing
46 Key
47 Shim
48 Ball bearing
49 Circlip
50 Supporting disc
51 Circlip
52 Circlip
53 Key
54 Circlip
55 Intermediate shaft, plain
56 Intermediate shaft, gearcut
57 Circlip
58 Circlip
59 Shim
60 Circlip
61 Circlip
62 Oil-plug
63 Seal

109 Shaft seal
112 Ball bearing
114 Intermediate flange
115 Spring washer
116 Bolt
118 Bolt
119 Intermediate shaft, plain
120 Intermediate shaft, gearcut
121 Bearing sleeve
124 Circlip
125 Circlip

SK 12102 - SK 103/52

BIM 1010/2005/03 10
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PROBLEM WITH THE REDUCER POSSIBLE CAUSES SUGGESTED REMEDY

Load exceeds the capacity of the Check rated capacity of reducer, replace
Overloading reducer with unit of sufficient capacity or reduce

load

Insufficient lubrication Check lubricant level and adjust up to
Runs Hot recommended levels

Improper lubrication Excessive lubrication Check lubricant level and adjust down to
recommended levels

Wrong lubrication Flush out and refill with correct lubricant as
recommended
Inspect mounting of reducer. Tighten loose

Loose foundation bolts Weak mounting structure bolts and/ or reinforce mounting and
structure

Loose hold down bolts Tighten bolts

Worn RV Disc Overloading unit may result in Disassemble and replace disc. Recheck
Runs Noisy damage to disc rated capacity of reducer.

May be due to lack of lubricant Replace bearing. Clean and flush reducer
Failure of Bearings and fill with recommended lubricant.

Overload Check rated capacity of reducer.

Insufficient Lubricant Level of lubricant in the reducer not Check lubricant level and adjust to factory
properly maintained. recommended level.
Overloading of reducer can cause Replace broken parts. Check rated capacity

Internal parts are broken damage. of reducer.
Output Shaft Key missing or sheared off on input Replace key.Does Not Turn shaft.

Properly align reducer and coupling.
Coupling looae or diaconnected. Tighten coupling.

Replace seals. Autovent may be clogged.
Worn Seala Cauaed by dirt or grit entering seal. Replace or clean.

Overfilled reducer. Check lubricant level and adjust to
recommended level.

Oil Leakage Autovent clogged. Clean or replace, being sure to prevent any
dirt from falling into the reducer.

Improper mounting position, auch as Ceckmoutin tim Nare tag & verifywall or ceiling mount of honizontal Cihc mounting patin. amagl. erf
reducer.

NORD Gear Corporation NORD Gear Limited
National Customer Service Toll Free 888-314-6673 www. nord.com Toll Free in Canada 800-668-4378

WEST
1121 Railroad Street
Building 101
Corona, CA 92882
Phone 951-279-2600
Fax 888-408-6673

MIDWEST
PO Box 367
800 Nord Drive
Waunakee, WI 53597
Phone 608-849-7300
Fax 800-373-6673

SOUTH
100 Forsyth Hall Dr.
Building 100B
Charlotte, NC 28273
Phone 704-529-1255
Fax 888-259-6673

CANADA
41 West Drive
Brampton, Ontario L6T 4A1
Phone 905-796-3606
Fax 905-796-8130

BIM 1010/2005/03 www.nord.com12
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Frame 63 - 132
230/460V - 60 Hz

332/575V - 60 Hz
230/400V - 50 Hz
400/690V - 50 Hz

W2 U2 V2 HIGH
VOLTAGE

Li L2 L3

W2 2v

U1 LOW

I ,VOLTAGE
J, ILL

Frame 160 +
230/460V - 60 Hz

Li L2 L3

Ti T T3
V1W1

r5/V2 C T8/V5 HIGH
r4/U2 a U5/T7 VOLTAGE

F6/W2 W5/T9

Li L2 L3

Ti T2 T3
51I Vi Wi

T5/V2 0 0T8/V5 LOW
T / VOLTAGE

T4/U2 0 u5/T7

T6/W2 0 W5/T9

460 V A - 60 Hz

Li L2 L3

General Brake Connection

Normal brake reaction time
(AC-Switching)

Rapid brake reaction time
(DC-Switching)

L1/L2 - Brake voltage (AC)

www.nord.com

The normally-open contact (NO) is no supplied by nord. It must
close at the same time power is supplied to the brake.

G25
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Connections

T41 T51 T1

T7 T8 T9 VOLTAGE

JT T2T T3

Li L2 L3

T4 T5 T6

T7 LOWT7*T6*T9* VOLTAGE

Ti T2 T3

Li L2 L3

*



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

seepex,
all things flow

HNF-52451
Rev 4

seepex, Inc.
511 Speedway Drive
Enon, OH 45323
Phone (937) 864-7150
Fax (937) 864-7157
www.seepex.com
sales@seepex.net

TERMS & CONDITIONS OF SALES AND/OR REPAIR
The following 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%4%) 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 customer'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
confirm 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:\seepex\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 otherwise 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 customer's account
unless otherwise agreed to in writing prior to
shipment.

d) All Orders: On collect freight shipments,
cartage charges from plant to carrier are for
customer's 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 otherwise
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

guarantee all work and services performed 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 rights and risks
The customer's property at all times shall remain at
the risk of the customer while 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
contract/quotations 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 seepex GmbH
Postach 1015 64
46215 Bottrop
Scharnh6lzstrae 344
46240 Bottrop
Germany

Tel. +49.2041.996-0
Fax +49.2041.996-400
info@seepex.com
www.seepex.com

Europe:
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WSLP-2400 Series
Liquid Polymer Preparation Systems

Equipment Type Liquid Polymer Preparation Systems

Description
Liquid Polymer Preparation Systems are designed for long-term, dependable operation. Every design

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 with 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 speed 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
0 Diaphragm, Gear, or Progressive Cavity Polymer Pumps
0 2.4 - 24 gph polymer output
0 240 to 12,000 gph water flow rate
0 Meters neat emulsion or solution polymers
0 Mixes product in-line to begin proper activation
0 Variable speed mixer (optional)
0 Simple installation and operation
0 Low water flow protection

0 Self-cleaning check-valve stainless steel
0 304 Stainless steel frame / PVC
0 Calibration column

Utilities
0 100 psi required primary dilution
0 l20VAC/60Hz/IlPh
0 Connections: 12" FPT (water), 1%" FPT (solution), %2" FPT (polymer)

Frame
* 36"W x 40"H x 16"D, 345 lbs, skid mounted

This information is for the specific material described only and may not be valid if the material is used in combination with any other materials or in any other
process. To the knowledge of waterSolve LLC, the infonation is accurate and reliable, but waterSolve makes no express or implied warranty of merchantabilit
for the material or for the infonnation. waterSolve makes no express or implied warranty of fitness for a purpose for the material or for the information.

WaterSolve, LLC
Visit us online @ www.gowatersolve.com

274



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

I 1

d,! rk E rI 1r

l i o lynii~

A, I*

r . r -

. -I k i I ti.:: K

.. . ...-

-I; th N -i
A Ip

C 0 1I

. - .d i oa dla

* -I~l I'

* I* ,, i.. .1

--

0Mr

WaterSolve, LLC
Visit us online @ www.gowatersolve.com

275

HNF-52451
Rev 4

-, 0 IA. , .I .iN ^ Cl I IUN

ii NEVA

* I

FL F!

toy
t

4 20



Operation and Maintenance Manual for the HNF-52451
200 West Area Evaporative Sewer Lagoon Rev 4

READ THE MANUAL BEFORE YOU INSTALL, OPERATE, OR SERVICE THIS UNIT

SAFETY PRECAUTIONS:
V Ensure that the control panel is grounded to avoid possible electrical shock or damage to

equipment.
V Before servicing, turn off all power and assure power "lockout" to avoid possible electric shock.
V Disconnect external power to the control panel before removing or replacing fuses.

SAFETY NOTICE:
This equipment contains high voltage! Electrical shock can cause serious or fatal injury. Only qualified personnel should
attempt installation, operation and maintenance of electrical equipment.

WARNING:
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 carefully 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, lifting, 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 operation.

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 lifting the motor be sure they are securely tightened. The lifting direction should not exceed a 200 angle
from the shank of the eye bolt or lifting lug. Excessive lifting angles 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 HI POT test (High Potential Insulation Test) must be performed, follow the precautions and procedures in NEMA MG-1 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

Possible Cause Corrective Action

No Water Flow
0

0

Closed Valve on Water Supply
Blocked Solenoid Valve
Closed or clogged discharge line

0

0

0

Make sure valve is open
Dis-assemble and clean valve
Remove any blockages or open any
closed valves

0 Rate Control Valve Closed 0 Make sure valve is open

Clogged Injection
Check Valve

Pump won't stop

Pump is turned OFF
No Water Flow

* Blocked Pump Discharge Line

* Back Pressure is too high
* Not enough water flow

0

0

Debris or Clumps in Polymer
Valve is stuck open allowing water
into polymer line

* Water flow is still established
* Pump is in internal mode

* 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.) 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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INITIAL SYSTEM STARTUP

-NWe

.....
120V/1/60, 10 AMP

-Discharge: 1 1/2"
female hose fitting

Polymer inlet: 1/2"
-- 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" position. The
polymer pump electronic controller (REM-1D) should be on and adjusted to 0%.

After water flow is established, mixing chamber motor starts. Adjust the REM-1D
to"50%". Verify polymer "enters" the pump and mixing chamber.

Increase or decrease the polymer pump speed with REM-ID 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

HNF-52451
Rev 4

On-Off-Remote
Switch

-... REM-1 D

Pump power switch

Polyblend mixing
chamber

LMI, manual-
external control

Post-dilution

Turn off sludge pump.

" 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 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------ N

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. 50 (190)

GEAR

I. 18 (68)
J. 36 (137)
K. 60 (228)

VOLTAGE

10. 120 VAC 60 Hz 1Ph

CONTROLS

N. On-OFF-REMOTE

0. MICROCONTOLLER

P. FLOW PROPORTIONAL

OPTIONS

V. Variable Speed Mixer

S

4964 Starr St. SE, Grand Rapids, MI 49546

office: (616) 575-8693 fax: (616) 575-9031
www.gowatersolve.com
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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.

* 115-230VAC/60Hz/1PH

* 230-460VAC/6OHz/3PH

* 36"W x 41"H x 20"

* DIAPHRAGM, GEAR OR PROGRESSIVE CAVITY

* 304 SS FRAME/ PVC

* POLYBLEND 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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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. Adjustable 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 1" 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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1. Water inlet: 1" FPT

2. Polymer inlet: 1/2"
female hose fitting

3. Discharge: 1 1/2"
female hose fitting

4. 120V/1/60, 10 Amps

Fu 51 P40-

Figure 5. 1. WSLP-2400USF.
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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-1D) 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-1D) to "50%".

o Verify that product "enters" the pump and mixing chamber.

o Adjust the REM-1D to 0%.

o Increase or decrease the polymer pump speed with REM-1D 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 NOT 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 8
WSLP-2400USF
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1. On-Off-Remote Switch

2. Solenoid valve

3. Primary mixing chamber
water flow meter

4. Post-dilution adjustment

5. LMI, manual-external
control

6. Pump power switch

7. REM-ID

8. Polyblend mixing chamber

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 @ 500/ stroke length and 50

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. Turn off sludge pump.

2. 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.

3. Turn off pump power hand switch on back of unit.

4. Close polymer solution injection port.

5. 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.

IF OUT OF SERVICE FOR MORE THAN TWO WEEKS OR
RETURNING TO WATERSOLVE:

1. Turn off sludge pump.

2. Adjust REM-1D to 0%. Shut off polymer feed with ball cock. Disconnect
polymer feed line and connect to quart of mineral oil (vegetable or corn oil). Turn
REM-1D 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-1D to 0%.

4. Allow water to run through make-down unit, injection port(s), and discharge line
for 10 minutes.

5. Turn off pump power hand switch on back of unit.

WSLP-600USF - Standard Operating Procedure
WSLP-2400USF
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6. Close polymer solution injection port.

7. 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.

8. Drain water from mixing chamber (valve under unit), flow chambers, and piping.

PACKAGING:

1. Place make down unit on pallet and secure with 1" 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 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 established
* Pump is in internal mode

* 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

WSLP-600USF - Standard Operating Procedure
WSLP-2400USF
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Corrective Action

No Water Flow

Pump won't pump
Chemical

Clogged Injection
Check Valve

Pump won't stop
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49 TSURUMI PUMP 17240534/B-i 0040-7

B Q Submersible Stainless-Steel Channel Impeller Pump

CQ Submersible Stainless-Steel Cutter Pump

SFQ Submersible Stainless-Steel Centrifugal Pump

OPERATION MANUAL

INTRODUCTION

Thank you for seiecting the Tsurumi 80 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 easily accessible, so that it can be re-

ferred to whenever information is needed while operating the equipment.

TSURUMI MANUFACTURING CO., LTD.
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ff1 BE SURE TO READ FOR YOUR SAFETY p

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 this manuam that could possibly be performed improperly are classified into two
categories: A WARNING, and A CAUTION. The categories indicate the extent of possible darnage
or the urgency of the precaution. Note however, that what is included under ANCAUTION may at times
lead to a more serious problem. In either case, the categories pertain to safety-related items, and as such,
must be observed carefully.

" A WARNING : Operating the equipment improperly by failing to observe this precaution may possibly
lead to death or injury to humans.

* ANCAUTION Operating the equipment improperly by failing to observe this precaution may possibly
cause injury to humans and other physical damage.

* NOTE : Gives information that does not fall in the WARNING or CAUTION categories.

* Explanation of Symbols:
The A 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 & mark indicates a prohibited action. The symbol inside the mark, or a notation in the vicinity of
the mark describes the precaution in more detail ("disassembly prohibited", in the case of the
example on the left).

* TheS 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).

r PRECAUTIONS TO THE PRODUCT SPECIFICATIONS

L CAUTION
*Do 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 Fequen
shock, fire, water overflow or other problems.

r PRECAUTIONS DURING TRANSPORT AND INSTALLTION
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loUse an appropriate lifting equip-
ment to lift the unit. improper
lifting may result in the fall of
the product which could cause
damage of the product or
human injury.

SElectricai wiring should be
performed in accordance with all
applicable regulations in your
country. Imperfect wiring or
neglecting the installation of
proper equipment will cause
electrical leakage or fire.

OUse a power outlet that has a sufficient rating and has been exclusively
provided for the pump. If the power outlet is shared with other equipment,
it can lead to an abnormal heat of the outlet and can cause fire as a
result.

A WARNING
F 0 *Install the product properly in

accordance with this instruction
4, manua[. Improper installation

may result in electrical leakage,
electrical shock, fire, water -
leakage, or injury.

*Provide a secure grounding
dedicated for the product. Never
fail to provide an earth leakage
circuit breaker and a thermal
overload relay in your starter or
control panel (Both available on
S the market). If an electrical
leakage occurs by due to a
product failure, it may cause
electrical shock.

Capacil E
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OBe sure to provide a ground wire
securely. Do not connect the
ground wire to a gas pipe,
water pipe, lightening rod, or
telephone ground wire. Improper
grounding could cause electri-
cal shock.

eDo not scratch, fold, twist, make
alterations, or bundle the cable, or
use it as a lifting device. The cable
may be damaged, which may
cause electrical leakage, short-
circuit, electrical shock, or fire.

install a non-return valve in the
discharge piping if the tank is
deep or it is long, in order to
prevent reverse flow that occurs
when the pump stops. Failure to
do this may allow the reverse
flow, which may result in frequent
ON/Off of the pump. This could cause
breakdown of the pump and may lead to
electrical leakage or electrical shock.

,This pump is neither dust-proof nor
explosion-proof. Do not use it at a
dusty place or at a place where
toxic, corrosive or explosive gas is
present. Use in such places
could cause fire or explosion.

SPrevent a metallic object or dust
from sticking tc the power plug. 4
Adhesion of foreign object to the
plug could cause electrical

. shock, short-circuit, or fire..

PDo not use the cabtyre cable, power
plug, or power outlet if it is damaged
or it is not closely fitted. Connect
every conductor of the cabtyre cable
securely to the terminals. Failure to
observe this can lead to electrical
shock, short-circuit, or fire.

4
tOWhen the product will be carried by

hand, decide the number of persons
considering the mass of the product.
When lifting up the product, do
not attempt to do it by simply
bowing from the waist. Use the
knees, too, to protect your back.

0
1f a hose is used for the discharge

iine, take a measure to prevent the,
hose from shaking. If the hose
shakes, you may be wet or
injured.
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A\ CAUTION

S
r PRECAUTIONS DURING TEST OPERATION AND OPERATION

A WARNING
*Never try to operate the pump if 1 Never start the pump while it is

somebody is present in the pump suspended, as the unit may jerk
sump [f an electrical leakage and could lead to injury.
occurs, it can cause electrical Z
shock.
When changing power connection is OFF When inspecting the pump, be sure
needed to correct the direction of to turn off the power supply (earth
rotation, be sure to turn off the leakage circuit breaker, eta ) so that OFF
power supply (earth leakage circuit the pump may not start acciden- g
breaker, etc.), and perform the work I 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 injury.

CAUTION
ODo not operate the product under *Do not touch the product with bare

any voltage other than described hands during or immediste after
on the nameplate with the voltage the operation, as the product may
variation limit within ±10%. If it is become very hot during operation.
operated with a generator, it is Failure to observe this caution
strongly suggested not to operatemay lead to be bued.
other equipment with the same
generator. Failure to observe this caution
may cause malfunction and breakdown
of the product, which may lead to
electrical leakage or electrical shock.

ODo not use the product for hot or *Do not run the product dry or
warm liquid ever 40"C, as doing so operate it with its gate valve
will damage the product, which closed, as doing so will damage a
may lead to electrical leakage or the product, which may lead to .
electrical shock. T electrical leakage or electrical t.

shock.
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!& CAUTION
*Do not alow foreign object (pin, *When the product will not be used OF

wire, etc.) to enter the suction inlet for an extended period, be sure to 4
of the pump. Failure to observe turn off the power supply (earth
this caution could cause it to leakage circuit breaker, etc.).
malfunction or to operate abnor- Deterioration of the insulation
malty, which may lead to electri- may lead to electrical leakage,
cal leakage or electrical shock. electrical shock, or fire.

r PRECAUTIONS DURING MAINTENANCE AND INSPECTION

A WARNING
OAbsolutely turn off the power OFF *Do not disassemble or repair any

supply or disconnect the plug parts other than those designated
before starting maintenance or in the operation manualL It repairs
inspection. Do not work with wet are necessary in any other than
hands. Failure to observe these - the designated parts, consult with
cautions may lead to electrical the dealer where it was
shock or injury. TO purchased or Tsurumi representa-

tive. Improper repairs can
*1n case any abnormality (excessive result in electrical leakage,

vibration, unusual noise or odor) is electrical shock, fire, or water
found in the operation, turn the OFF leakage.
power off immediately and consult 4
with the dealer where it was ElJ
purchased or Tsurunri representa-
tive. Continuing to operate the
product under abnormal condi-.
tions may result in electrical
shock, fire, or water leakage.

,L CAUTION
SAfter reassembly, always perform a test operation before resuming use of the

product. Improper assembly can result in electrical leakage, electrical
shock, fire, or water leakage. operatio

r PRECAUTION TO POWER OUTAGE

A WARNING
In case of power outage, turn off the power supply. The product will resume P
operation when the power is restored, which presents serious danger to L -
people in the vicinity. OFFL

r OTHER PRECAUTION

_ CAUTION
ONever use the product for potable water. It may present a danger to human

health. I fl Poable
& r '- Waler
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2 PART NAMES p
U Example: B Series

Cabtyre Cable
EyeBolt

Oil Plug

Air Release Valve
Screwed Flange Mechanical Seal

Lubricant

Oil 
Lifter

Oil Seal
Impeller

Pump Casing
Impeller Thread Protect Cap
Suction Cover

Discharge Bend Strainer Stand

HNF-52451
Rev 4

E Example: SF0 Series

Cabtyre Cable
EyeBolt

Oil Plug

Mechanical Seal
Screwed Flange Lubricant

Oil Lifter
Impeller
Pump Casing

Suction Cover
Strainer

Bottom Plate

-4-
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rn PRIOR TO OPERATION p
After unpacking, verify the contents.

rrProduct Inspection
Inspect the product for damage during shipment, and make sure all bolts and nuts are
tightened properly.

PSpecification Check

Check the nameplate of the unit to verify that it is the product that you have ordered. Pay

particular attention to its voltage and frequency specifications.

lAccessory Check

Verify that all accessory items are included in the package.
Operation Manual ................. I

N ote: f you scoverany damage or discrepancy in the product, plpase cntact the dealerwhere
this equipment was purchased or the Tsurumi sales office in your area.

r Product Specifications

NCAUTION Do not operate this product under any conditions other than those that haveA CA TION been specified.

U Major Standard Specifications

Applicable Consistency and
Liquids Temperature

Impeller
Pump

Motor

Connection

Shafl Seal
Bearing
Specifications
Insulation

BQ ,CO Series: Waste water, sewage, and liquid carrying waste and solid
mattersand Chemical Waste water 0 ~ 40"C

SFQ Series: Chemical Waste water 0 - 40"C

BC Series. Channel type
CQ Series: Channel type (with Cutter Mechanism)
SFQ Series: Semi-open type
Double Mechanical Seal
Sealed Ball Bearing
Dry Submersible induction Motor, 2-Pole, 4-Pole
Crass E and F

Protection System I Circle thermal protector (7.5kW max.)
(built-in) Miniature protector (11kW)

Lubricant_ _ T.rbine oil VG32 (non-additive)
BO ,CQ Series:Special screwed flange (1.5kW max.)

JISiCK lange (above 2.2kW minimum and guide-rail type)
SFQ Series: Special screwed flange (3.7kW max.)

JIS10K flange (above 5.5kW minimum and guide-rail type)

-5-
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[71 INSTALLATIONp
ZCAUTION Use with a power supply voltage variation within ± 10% of the rated voltage.

The water temperature for operating the pump should be between 0 - 40'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 special solution, contact rho dealer where it was purchased, or the
No Tsurui sales ofhce in your arca.

U Critical Use Pressure

INCAUTION Do not operate the pump in an area that is exposed to a water pressure that
exceeds the values given below.

BO CQ Series
Applicable _Pump___ _ Critical Use Pressure

Models with output of 0.4kW 0.2MPa (2kgf/cm2) - discharge pressure during use _

Models with output of 0.75kW - 3.7kW 0.3MPa (3kgt/cm2) - discharge pressure during use

SFO Series

A.....ppicabePup __ __ CrItical Use-Pressure
Models with output of 0.75kW or under 0.2MPa (2kgf/cm2) - discharge pressure during use

Models with output between 1.5kW - 3.7kW 0.3MPa (3kgf/cm2 ) - discharge pressure during use
Models with output of 5.5kW or above 0.3MPa (3kgt/cm2)

rP reparation for Installation
5 Single-phase power supply:
Use a megger to measure the resistance
between the tip of the cabtyre cable plug and
the ground terminal to verify the insulation
resistance of the motor.
(This diagram shows a 2-pin plug type.)

LLCAUTION Beware that the power plug
varies by country or region.

N Three-phase power supply:
Use a megger to measure the resistance
between each core of the cabtyre cable and the
(green) ground wire to verify the insulation
resistance of the motor.

Insulation resistance reference value
= 20M 0 minimum

Single-Phase

MO

Three-Phase

'u v W G V
U-Red(Brown) G-Green (GreerVYellow)
V-While(Blue or Grey) W-Black(Black)

Note: - T"'" re"slst'''1"2c''reh " value of 2M -0 minimum is based on a new or repaired
pump, For reference valies ofa pump that has already been put into operation, refkr to
section "7. Maintenance and inspecrion" of this manual.

-6-
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rr Precautions During Installation
WVARNINGWhen 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.

CAUTION 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.

Refer to the installation examples illustrated below and pay attention to the points
described below to install the pump.

CAUTION During piping work if the welding sparks, pint, or concrete come in contact
with the pump, they could cause the pump to malfunction, which may lead to
current leakage or electrical shock.

0 Free Standing Specification U Guide-Rail Specification

Control Pnl Control Panel -- Hook
Gate valve Terminal nBo

Norn-return valve Non.-return valve

Battle P G dn- ole
Rm_ Pumpa tStar Ronition Ouc-Connot Bond -Start Pon lion

-Stop Ron lion Sbo Position

(I) When transporting Or installing the pump, do not kink 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 placCng it on the frame of a manhole or the like).

NCAUTION Do not operate the pump with the cablyre cable dangling. Failure to observe
this 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 electrical sho ck.

(3) Install the pump on a horizontal and rigid surface such as concrete, in an area that is
free from turbulence and does not cause the pump to take air in.

(4) The area near the inlet of a water tank is susceptible to turbulence or allows the pump
to take air in; therefore, place the pump and the float switch away from the inlet or
install a baffle plate.

(5) Properly perform piping work so as not to create any air pockets in the mniddle of
piping.

ziCAUTI ON W'ith" atmatic control, the sewage water in the pipe could flow backwards,
causing hewater surface control to react immediately. As a result, the pump
will operate ON/OFF repeatedly, which could cause the pump to malfunction.

(6) Install a non-return valve if the pump tank is deep, or if the vertical head or the lateral
distance is long.

-7-
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P -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 Msure"that the rope does not become twisted during installation. Failure
to observe this precaution could cause the chain to break and the pump to
fall and break, which could lead to injury.
When you mount
shackles, be also ESuspending
careful so that the eye- rope
bolt (pin) may not get
dislocated, by means
of providing a stainless
steel wire or tying
band.

E Connecting a Hose
(1) When a hose is used, attach the hose to the hose

coupling as far as it will go, then fasten it securely
with a hose band.

(2) Operate the pump in a location that has a
sufficient water level and collects water easily.

NoteFor the water level required for operating the
punp, refer to the external dimension drawing,
which is provided separately.
Extend the end of the hose (discharge side)
above the water surface. iF the end of the hose
is submerged in water, it nay cause the water to
flow back whcn the pump has been stopped. Con-
versely, if the end of the hose is located at a level
that is lower than the source water surface, water
may continue to flow out even after the pump
has been stopped.

(3) Route the hose as straight as possible. Excessive
bending of the hose could obstruct the flow of
water, reduce the pumping volume, or clog the
pump with mud, thus disabling the pumping
function.
If the hose is kinked at its base, it will create air
pockets in the pump, making the pump operate
dry. To prevent this from occurring, straighten
the bend while operating the pump.

with a

Rope

USuspending with a
chain

Shackle

Eye-Bol -

Hose Band
Hose

Discharge Connection
Hose Coupling

(specia accessory) 1

acklowflw

Pump o oped

CAUT1ON 'f the pump draws in a large amount of mud, it could cause the pump to wearU prematurely and lead to a malfunction, current leakage, and electrical shock.

(4) Operate the pump upright. If there is the likelihood of the pump drawing in excess
mud, place a concrete block under the pump.

-B-
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rn ELECTRICAL WIRING
rrEectrical Wiring Work

WARNING All electrical work must be performed by an authorized electrician,
in compliance with local electrical equipment standards and 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.

Operate well within the capacity of the power supply and wiring.

r'WGrounding
WLVARNING Be sure to install the ground wire securely. Failure to observe this precaution

could damage the pump and cause current leakage, which may lead to
electrical shock.

CA UTION Do not connect the ground wire to a gas pipe, water pipe, lightning rod, or
telephone ground wire, Improper grounding could cause electrical shock.

P"Connecting the Power Plug

IWARNING

INCAUTION

ICAUTION

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.
Do not use damaged cabtyre
cables, power plugs, or loose
power outlets. Failure to
observe this precaution could
lead to electrical shock, short
circuit, or fire.

Route the control cable (S)
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 connect the
power.

When using a three-prong grounded
plug,connect as shown in the drawing.

CA TION Be sure to use a dedicated
power supply with a ground
leakage circuit breaker.

(This diagram shows a 2-pin plug type.)

CAUTION Bewarethatthe power plug
varies by country or region.

Note: the shape of the plug may differ from rhat
"shown in the illustration.

When a three-phase power source is used,
connect the leads to the control panel terminals
as shown in the diagram, making sure they do
not become twisted together.

Single Phase
L1 L2 G 'ui

Grournd

LI-Red(Brown) G-Gresn

L2-White Blue Greenfelow)

Three Phase
U Direct-on-line

(modets wih 7.5kw maximum pomer output)

u v w G

Gicund

u-Red(Brown) 
G-Green
(reernyellow)

V-Wkite(B or Grey W-Black{Biack

EStar-delta start
(models with 11kW power output)

u!,w. suvfiolo, Gwrsun

U,.RedoBrown) ProtectorC rcuitlhluok
V-White Gre Protector C rosit Whits
W.-B lacilackc) .Wrt te(Grey

(UreenlYe!Iow) . 'ac.k

-9-
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r Motor Protector
The pump is equipped with an internal motor protector.
1. Circle Thermal Protector:

If a current overload or overheating occurs under the symptoms given below, the pump
will stop automatically to protect the motor regardless of the water 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 fluctuation 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 miniature protector's bimetal trips if the
motor winding overheats for any reason. Upon receiving this signal, the current to
the motor can be cut off through the use of an external starting panel or installing
a dedicated electrical circuit in the control panel. When the motor's temperature
decreases, the bimetal reverts automatically, but the restarting must be effected at the
external starting panel or the control panel.

Note: Tsurumi 'a miniature protector adopts a "oormally closed" contact system in which the cir-
cult opens when the protector trips (the circuit remains closed when normal). Also, make
sure to instail an external starting panel or a motor breaker or thermal relay in the control
panel to protect the motor ironi overload. The n2otor can be protected from overload, open
phase, or reverse phase condition by installing a 3E relay,

NoteMake sure to elminate the cause of the problem if the motor protector has tripped. not
N operate the pump at unusually low head, or with the impeller clogged with debris. Doing
so will not only prevent the pump from attaining its full potential, but may also generate
abnormal noise and vibration and damage the pump.

P'WElectrical Circuit Diagrams
Capacitor Start
(Output 0.4kW)
Power Supply:Single-Phase

Li n Red(Brown)
Capacitar

Cenrifugal
Main CDil Switch

Aux.Coll
L2, While Blue

Circle Thermal Protector

Green(Green/Yellow)
- Ground

Direct-on-line
(models with 7.5kW maximum
power output)

Power Supply: Three-Phase

U v w a

CC 

Circle T1hermal Protector /coil Ground

Star-delta start
(models with 11kW minimum
power output)

Power Supply: Three-Phase
Prolecor Circuit

Mn ,r Pr, Ls , Gro nd

-10-
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[ OPERATION pA
r Prior to Operation
(1) Once again, check the nameplate of the pump to verify that its voltage and frequency

are correct.

mCAUTION Improper voltage and frequency of the power supply will prevent the pump
from attaining its full potential, and may also damage the pump.

Note:veritv the specs on the pump's nameplate.

(2) Check the wiring, power supply voltage, the capacity of the ground leakage circuit
breaker, and the insulation resistance of the motor.

E Insulation resistance reference value = 20M0 minimum

Note* The insulation resistance refcrence value of 20Mf minimum is based on a new or repaired
* pump. For reference values of a pump that has already been pur into operation, refer to
section '7. Maintenance and Inspection".

(3) Adjust the setting of the thermal relay (i.e. 3E relay) to the pump's rated current.

Note:verify the rared current on the pump's nameplate.

r'Trial Operation
/LWVARNING Never start the pump while it is suspended, as the pump may jerk and cause

a serious accident involving injury.

(1) Operate the pump for a short time (I to 2 seconds) and verify the direction of the
rotation of the impeller. Observe the pump unit from above, and if its recoil is in the
counterclockwise 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 to current leakage and electrical
shock.

(2) To reverse the rotation, the following countermeasures must be taken.

WVARNING 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.

COUNTERMEASURE
Direct-on-line starting
Interchange any two of the three wires designated L, V, and W,
respectively.

COUNTERMEASURE

Star Delta startingInterchange any Iwo of the three phases
designated R, S, and T, respectivelyL

Note:Th's mcthod cannot be used if the startinw paneu is
equipped with a reverse phase detectorsuch as a 3E
relay. If this is the case, contact the manufacturer of
the starting panel, the dealer where the pump was
purchased, or the Tsurumi sales office in your area.

u v w S

Greund

Example:
Interchanging
phases V and W

Example)
& Interchanging phases S and T

R S T

-11-
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(3) Connect the pump to the pipe and submerge it in water.

(4) Operate the pump for a short time (3 to 10 minutes) and Jround
perform the following checks:

Using an AC ammeter (clamp), measure the operating current at
the phases U, V, and W that are connected to the terminal board.

COUNTERMEASURE
Because an overload condition may be present at the pump motor if the operating current exceeds the rated
current, folow the instructions in section "4. Installation" to operate the pump in the correct manner.

Using an AC voltmeter (tester), measure the voltage at the
terminal board. uv w
* Power supply voltage variation = within t 10 % of the rated voltage E[V~] Ground

COUNTERMEASURE
if the power supply voltage deviates trom the variation value, the cause of the deviation rnay be the capacity o'
the power supply or the extension cable that is used. Refer to section "5 Electrical Wrig" to operae the pump
in the correct manner.

ACAUTION 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 fire.

(5) Proceed with the normal operation if no abnormal conditions are found during the trial
operation.

rrOperation
LWA R NING 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 following rate: less than 10 times per hour on
models with output of 0.75kW or less, 5-6 times per hour on models with output of 15kW-
3.7kW, and 3-4 times per hour on models with output of 5.5kW or more.

NoteA arge amount of amperage flows when a submergible pump is started, causing the tem-N peratire of its windings to rise rapidly. Beware that a frequent stop-and-go operation of
the pump will accelerate the deterioration of the insulation of the motor windings and thus
aflect the use life of the motor.

r Automatic Operation
To operate the pump in the automatic mode, a control panel is necessary for turning the
pump ON/OFF 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 manua) provided with cach equipment for its proper use.

tOperaing Water Level

INCAUTION Do not operate the pump at the lowest water level longer than 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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7 MAINTENANCE AND INSPECTIONp
Regular maintenance and inspection are indispensable to maintaining the pump's
performance. If the pump behaves differently from its normal operating condition, refer
to section "9. Troubleshooting" and take appropriate measures at an early stage. We also
recommend that you have a spare pump on hand for an emergency.

r Prior to Inspection
A RN NG Make sure that the power supply (i.e. circuit breaker) is disconnected and

disconnect the cablyre cable from the power outlet or remove it from the
terminal board. Failure to do so may cause electrical shock or unintended
starting of the pump, which may lead to serious accidents.

(1) Washing the Pump
Remove any debris attached to the pump's outer surface, and wash the pump with tap
water. Pay particular attention 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:' thepur mu"st be disassembled for repair due to damage or loose bolts or nuts, contact
the dealer wvhere it was purchaised, ar the Tsurumi sales oflice in your area.

r Daily and Periodic Inspection

Interval Inspection Item
Measuring the operating current a To be within the rated current

Daily Measuring the power voltage z Power supply voltage variation
_ within t 10% of the rated voltage

Measuring the insulation resistance U Insulation resistance reference value = 1MO minimum
Monthly [NOTE] The motor must be inspected if the insulation resistance is considerably lower

Ihan he last inspection.

- m Inspection of lifting EReplace if damage, corrosion, or wear has occurred to the chain or rope.
Semi-yearly chain or rope Remove if foreign object is attaching to it.

Yearly Inspecting oil 36,000 hours or 12 months, whichever comes first

Charging oil 09.000 hours or 24 months, whichever comes first

Once every Charging the mechanical seal

2 years [NOTE] The inspection and replacement of the mechanical seal requires specialized
equipment. To have this operation performed, contact the dealer where this
equipment was purchased, or the Tsurumi sales office in your area.

Overhaul N The pump must be overhauled even if the pump appears normal during operation.
Once every Especially, the pump may need to be overhauled earlier if it is used cortinuously.
2 to 5 years [NOTE] To overhaul the pump, contact the dealer where it was purchased, or the

Tsurumi sales office in your area.

Note: Refer tosection "oi 1Inspection and Change Procedures" bclow for further derail.
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r Storage
If the pump will not be operated for a long period of time, pull the pump up, wash the
pump, allow it to dry, and store it indoors.

Note:For reinstallation, be sure to perform a trial operation before putting the pump into opera-
tion.

If the pump remains immersed in water, operate it on a regular basis (i.e. once a week).

r Oil Inspection and Changing Procedures
Inspecting Oil

Remove the oil plug and take out a small amount of oil. The oil can be extracted easily
by tilting the pump so that the oil filler 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 disassembled and repaired.

Changing Oil
Remove the oil plug and drain the oil completely. Pour a specified volume of oil into the
oil filler inlet.

Note: The drined oil must be disposed of properly to Prevent it rom being released into th
sewer or rivers. The packing or the 0-ring fir the oil plug must be replaced with a new part
at each oil inspection and change.

U BO,C0 Series U SFQ Series
- Oil inlet oil inlet

Packing Packing
Oil Plu;

Hex Key Wrench u

Oil Plug

Box Wrench-

Specifed Oil: Turbine Oil VG32 (nor-additive) Specified Oi: Turbine Oil VG32 loon-additive)
Unit me Unit. mE

Applicable Model Specified Applicable Model Specifed
Volume vlm

Model with 0.4kW ower outpu. 180 Model with 0.5kWmaximumtpiower oulput _12S
Model with 0.5kW power output 7V70 ode ith 1.5vWupower mpetut _9 00
Model with 1 .5kW power ouptil_ 900 Mode with 3.7kWpower output _ 850
Model with 2.2kWVpow er outpot_ 1 850. Mode with 5,5 - 7.5kw power output _2250
Model with 3 7kWpowor outpjl !_1 850 Mode with 11kW power output 2,25U
Medel wit'3.7kWpoweroilpet(High HoadoI 2,000

~DISASSEMBLY AND REASSEMBLY PROCEDURE
U Prior to Disassembly and Reassembly

VARNING Before disassembling and reassembling the pump, be sure that the power
supply (i.e. circuit breaker) is disconnected, and remove the cablyre 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 replacement of the impeller itself, Operations involving the disassembly and
reassembly of the sealing portion (i.e. mechanical seal) and of the motor require a
specialized facility including vacuum and electrical test equipment. For these operations,
contact the dealer where this equipment was purchased, or the Tsurumi sales office in
your area.
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BQ, CQ Series

r Disassembly Procedure

Note: Beibre disassembling, he sure to drain the oil from the pump.

(1) Removing the strainer stand
Remove the hex bolts and spring washers ; then, remove the strainer stand from the
pump.

(2) Removing the suction cover
Remove the hex bolts and plain washer; 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 impeller nut and
spring washer and plain washer; then, remove the impeller and the impeller adjusting
washer from the shaft.

11Disassembly Diagram

Plain Washer

Spring Washer

Air Release Packing Hex Nut

Hex Bolt---- Valve--, / -0il Plug Impeler Thread Protect Cap

Screwed Flange 
Packing

Packing -

Suction Cover

Discharge Bend -
Si- Washer- - Plain Washer

SpringO -- Hex. Bel
He x. Nut---I p le

Hex. ut-t ii~I t~ Adjusting

HexBolt -Packing 
Washer

Spring Washer Strainar Bland

Impeller

Spring Washer

--- Hex. Bolt

R Reassembly Procedure

Observe the precautions given below and reassemble the unit in the reverse order of
disassembly.

N :te-^tetc20 etinA thcreasw blyikc suret o il" the pump with the specifiedm""nt of
" oil. The packngs ust he replaced with a new parr. If any part is worn or damaged, make
sure to replace it with a new part.

After reinstalling the impeller or the suction cover, check that the impeller rotates smoothly
and that there is no interference between the pump casing and the suction cover.
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SFQ Series

WDisassembly Procedure

Note: Before disassemibling, be sure to drain the oil from the pump.

(1) Removing the bottom plate and strainer
Remove the hex bolts and spring washers from 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 pump
casing.

(3) Removing the impeller
Using a box wrench, remove the impeller nut and spring washer and plain washer;
then, remove the impeller and the impeller adjusting washer from the shaft.

r Disassembly Diagram

Hex. Bolt -

Spring Washer

Screwed Flange-

Packing

17
-A

\5

Impeller Adjusting Washer

Impeller

P'Reassembly Procedure

elK

Plain Washer

qF.-. Spring Washer

Impeller Nut

Packing

Suction Cover

Packing Spring Washer

-Oi Plug 4Hex. Bolt

Strainer

Bottom Plate

---- aSpring Washer

Hex.Bolt

Observe the precautions given below and reassemble the unit in the reverse order of
disassembly,

N oteAfter copeig the reassem*bly, make*sure to fll the pump with thespecifed amount of
N oil. The packings must be replaced wilh a new part. If any part is worn or damaged, make
sure to replace it with a ncw part.

After reinstalling the impeller or the suction cover, check that the impeller rotates smoothly
and that there is no interference between the pump casing and the suction cover.
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r TROUBLESHOOTING
ARNING To prevent serious accidents, disconnect the power supply before inspecting

ztWARNINthe pump.
Read this Operation Manual carefully before requesting repair. After re-inspecting the
pump, if it does not operate normally, contact the dealer where this equipment was
purchased, or the Tsurum sales office in your area.

Problem Possible cause Countermeasure
(1)No proper power is supplied (i.s. power (l)Contact the eectri power company or an electrical

outage) repair shop.
(2)Malunction in automatto control (control (2)Have the cause investigated and repaired by a

panel) specialist.
Pump tails to start; or, starts (3)Foreign matter is wedged in the propeller, (3)lnspect the pump and remove the debris,
but stops immediately causing the motor protector to trip.

(4)Damaged motor (4)Repair or replace.
(5)Opsn circuit or poor connection of cabtyre (5)Replace or properly connect the cabtyre cable

cable.
(6)voilage drop due to the extension o (6)Shorten he exlension cable or replace it with one

cablyre cable. with a larger size.
(1)Maltunction of motor (sizure or water (l)Repair or replace

damage)
(2)A 50Hz unit is used at 60Hz. (2)Check the nameplate and replace the pump or the

impeller.
Motor protector trps (3)Liquid temperature is too high. (3)Lower the liquid temperature

(4)Pump has been operating for a long time (4)Stop the pump: then lower the water level.
while being exposed to air.

(5)Amperage overload. (5)[eer to the section on amperage overload.

(1)An air lock OccUrred in the pump (1)Stop momentarily and then restart; or, clean the air
release valve.

Pump operates but does not (2 The pump or the piping is blocked. (2)Remove the blockage.
pump water. (3The piping is partially blocked or the valve (3)Remove the blockage, or repair or replace the

is operating improperly valve.
(4)The motor rotates in reverse. (4lChange the power supply connection.

(i)The impeller or the pump casing is (1 lRepair or replace the affected part
signiticantly worn.

(2)Excesxive piping loss. (2)Re-examine the work plan
(3)operaling water level is too low, allowing (3)Raise lhe water level or lower the pump posit sri.

Low pumping volume pump to draw in air.
4)A 60Hz pump is used at 50Hz. (4)Check the nameplate and replace the pump or the

impeller
(S)There is a leak in the piping. (5)inspect and repair.
(6)The piping or the pump is clogged with (6)Remove the debris.

debris.

(1)Exessive imbaiance in the power supply (i)Contact the electric power company or an electrical
voltage repair shop.

{2)Excessive voltage drop. (2)contacl the electric power company or an electrical
repair shop.

Amperage overload. (3)Phase interruption. (3)Inspact the connections and the magnetic switch
(4)A 50Hz pump is used at 60Hz. {4)Check the nameplate and replace the pump or Ins

impeller.
(5)Motor rotates in reverse. (5)Chang the connection ol the power wires.
(6)Pump is clogged with debris. (6)Remove the debris.
(7)Motor bearing is damaged_ (7)Diaassemble the motor and replace the bearing.

The following information is required when ordering repairs or making other inquiries

Product model

Manufacturing number

Purchase date

Remarks

r Disposal of Product

Properly dispose of the product by disassembling it, presorting the contents, and sending
them to the waste material treatment site.
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Submittal #77, Section 15447

Specification
Superratent Pump SWS-P-001

Pump Model Number: Wilden PX1/SSAAA/BNS/BN/SBN
FRL installation Kit: IKMA-LF

Pump shall be Wilden PXY double diaphragm air pump or equal with 0.5" inlet and outlet connections,
and capable of providing 10 gprn @ 85' TDH. Pump shak be provided in stainless steel znd buna wetted
construction. 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 will have an unbalanced spool to help ensure effective non-stalling
operation.

Pump should include IKM filter reguJator kit as supplied by Tencarva Machinery 865-588-7674
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WDLOEN

CAUTION: Do not apply compressed air to the exhaust port
-pump will notfurictiss.

CAUTION: Do not over-lubricate air supply - excess
lubrication will reduce pump performascc. Pump is pre-lrtred.

CAUTION: Do not under any circmsstance loosen the set
screw located at tIe adjuster dial of the Pro-i XT pump, if
the set screw is loose when the pump is pressurized, it could
eject and cause injuryto anyone in the area.

TEMPERATURE LIMITS:
Neoprene --17.7*C to 93.30C
Runa-N -12,2 0 C to 82,2'C
EPDM -511C to 137.B"C
Viton* -40'C to 176.7'C
Saniflex" -28.9C to 104.41C
Polytetraflunroethylene (PTFE)

4.4 0C to 104.40C
Polyurethane -12.2*C to 65.6C

0*F to 200*F
10'F to 180 0 F

-60F to 280F
-40'F to 350"F
-201F to 2210 F

40*F to 220'F
10F to 1501F

Tetra-Flex'" PTFE w/Neoprene Backed
4.4'C to 107.2'C 4O'F to 225"F

Tetra-FlexM RTFE w/EiDM Backed
-10"C to 1371C 14F to 280'F

NCTE: Not all materials are available for all models. Refer to
Section 2for material options for your pump

NOTE: Canadian Standards Association ICSA} configured
pumps should not be used in temperatures lower than 0.VC to
51t*C l32*F to t25'Fl)

NoTE: UL listed configured pumps have the following
temperature Jimits:
UL79 Bina- -12.2"C [ltFI to 52*C 1125*Fl

CAUTION: When choosing pump materials, be sure to check
- the temperature limits for all wetted sornponets. ampin:

Viton
5 

hasa maximumlimito 176.1C 1350Pl but poiyprcpye
has a maximum limit only 791C ).

CAUTION: Maximum temperature limits are based upon
mechanical srass only. Cartain chemicals will significantly
reduce meximuar sate operating temperatures. Consult
Chemical Resistance uide (E4) for chemical compatibility and
temperature limits.

WARNING: Prevention of static sparkig - If static sparking
occurs, fire or explosion could result. Pump, valves, and
containers must be grounded to a proper grounding point when
handling flammable fluids and whsnever discharge of static
electricity is a hazard.

pr1i1 CAUTION: Canadian StaadardsAAssociation (iSA) configured
0 pumps must ho electrically grounded using the grounding

location identified. improper grounding can cause improper
and danerous operation.

CAUTION: Do not exceed 8.5 bar (125 psigl air sepply
pressure,

CAUTION: Canadian Standads Association ICSAI congured
pump should riot nexed 6.6 bar 1100 psig) sweet gas supply
pressure.

e AUTIONl For UL. iisted pumps, do rut exceed 3.4 bar (50
psig) air supply pressure

CAUTION: The process fluid and cleaning fluids must be
chemically cenmputible with all wetted pump components.
Consult Chemical Rnsistanse Seids (E4}.

ji CAUTION: Do not axceed 82'C (I8"lF air isle: temperature
0 for Pro-Flu X1M models.

CAUTION: Pumps should be thoroughly flushed before
installing into process lines. FDA and USDA approved pumps
should be cleaned and/or sanitized before being used.

CAUTION. Always wear safety glassas when operatiag
pump. if diaphragm rupture occurs, material being pumped may
be forced out air exhaust.O CAUTION: Before any maintenance or repair is attempted,
the compressed air line to the pump shioud be disconnected
and all air pressere allowed to bleed from pump. Disconnect
all intake, discharge end air lines. Drain the pump by turning
it upside down and allowing any fluid to flow into a suitable
contalner

- CAUTION: Blow out air line for 10 to 20 seconds before
0 attachingto pump to make sure all pipalina debris is clear. Use

an in-line air filter.A bp (micron) airfilter is rcommerded.

NOTE: What installing PTFE diaphragms, it is important
ts tighten outer pistons simultareously (turning in appsite
directions) to ensare tight fit. I See torque specifications in
Section 74

NOTE: Cast Iron PTFE-fted pumps come standard frem the
facecrywith expanded PTFE gaskets :nstalled in the diaphragm
bsed of the liquid chamber. PTFE gaskets cannot be re-used.
Consult PS-Tl for instllnicn instructions during reassembly.O NOTE: Before starting disassembly, mark a lint from each
liquid chamber to its sorresponding air chamber. This line will
assist in proper alignment during reassembly.

CAUTION: Pro-Floa pumps cannot be used in submersible
applications. Pro-Flo X1" is available in both submersible and
nan-submersible options. Do not use on-submersibla Pre-Flo
Xrs modals in submersible applicatiens TurbsFln* pumps tan
also be used in submersible applications.

CAUTION: Tighten aIr hardware prir to installation.

CAUTION: The gas nutlet of CSA configured pumps must he
vetted to a safe location in accordance witli locs codes or, in
the absence eflocal codes, an industry or nationally recognised
code having jursdiction over the specified installation.

CAUTION: For U.L listed pumps, all pipe cnectionure to be
made using U. classified gasolse-resistant pipe compound.

CAUTION: ForUL. listed pmps all installations mustconform
to NFPA 30, NFPA 30A. and all other applicabe codes.G CAUTION: For U.L listed purrtpE, ar exhaust pert is to he
croectud to plp or tebing to be roted outdors or other
ec atorn determined to oe equivaient.

CAUTION: For U, listed pumps, pimp Is to be grounded
' using thujam-rut located attre top of the long vertical carriage

bolt. The ground consectior is rmarked with a tag having the

grounding 
symbol.

Grounding Symbol

WILDEN PUMP & ENGINEERING, LLC
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......-... WILEEN PUMP DESIGNATION SYSTEM

PII/PX1 ORIGINAL" LEGEND x ixxxxixxxixxixxxi ax
METAL

mm ('/2") Pump MODE. VALVE SEAT SPECIALTY
LVEBALLS CODE

Maximum Flaw Rate: ATEX ]IAPHEAOMS 16 applicible)
AIR VALVE

62.8 Ipm (16 gpm) ECTION
pWETTEI PARTS & OUTER PISTON

MATERIAL CODES

MODEL

PX1 = Pro-Flo XTM

WETTED PARTS & OUTER PISTON
AA = ALUMINUM /ALUMINUM
AZ = ALUMINUM / NO PISTON
S3 5 STAINLESS STEEL/

STAiNLESS STEEL
SZ = STAINLESS STEEL/

NO PISTUN

CENTER SECTION
AA= ALUMINUM (PX1 only
GG= CONDUCTIVE ACETAL

(P1 only)
JJ = CONDUCTIVE

POLYPROPYLENE Pi only)
ILL AC-TAL (P onlyJ
PP POLYPROPYLENE(P1 only)

AIR VALVE
A = ALUMINUM IPX1 only)
G - CONDUCTIVE ACETAL (PI
only)
J CONDUCTVE

POLYPROPYLENE (PI onry)
L= ACETAL (P1 only)
P POLYPROPYLENE (P1 only)

DIAPHRAGMS
XBS CONDUCTIVE BUNA-N

(Two Red nol)
;BNS = BUNA-N MRed Dot)

FSS z SANIFLEXOTM

[Hytrel
0 )Creoml)]

PUS = POLYURETHANE (CleerI
TEU = PTFE w/EPDM

BACK-UP (White) ->
THU = PTFEW)HIOH-TEMP

BUNA-N BACK-UP IWhitel
TNU - PTFE WNEDPRENE

BACK-UP (White)
TNl PTFE W)NEOPRENE

BACK-UP 0-PING,
IPD (WhiteI

VTS VITLNI (White Dot)
WFS WIL-FLE ISantorreon*

Orange Dot)]
EPS EPDM (Blue Dot)

HNF-52451
Rev 4

VALUE RALL
-BN= BUNA-N lRed Doll
FS = SANIFLEXT

lNytre (Creamr)
PU - POLYURETHANE (Brown)
TF = PTFE (White)
VT = VITON®White Dot)
WF= WL-FLEX" f(Santopron?

(Oranga Dot))
EP = EPDM (Blue Dot)

VALVE SEAT
A = ALUMINUM
S - STAINLESS STEEL
V = VIlTON (White Dull

VALVE SEAT 0-RING
,BN= BUNA-N
ES = SANIFLEX"M

[Hiytrelo I Creaml
PU = POLYURETHANE (Brown)
TF = PTFE (White)
WF= WlL-FLEXTMI Sontopreoe*
EP = EPDM

SPECIALTY CODES

0023 Wirip nets
0067 Saofno w FDA, Wi-Gerd W"
0070 Sanifi ON FDA
0079 Tri- clamp fitlings, wing nus
000 Tni-olomp lIgs DNLY
0100 WilGard lo 110V

0102 il-Gard 11m sensor wires 0
010 Wi -Gard PT 220V

220V

NLY

0120
0206

0390
0495
0D02
003
003B

Sznrflo
M 

FDA, Wil-Gard H10 110V
PFA cooed hadwarn, Wil-Gard Ill
sanscrwires ONLY
CSA Approved
U.L. Approved
PFA owosd hardware
PFA coatEd hardwaru, Wi Grd 110V
PEA cootEd rordwOw Wi

l
Gar 220

NOTE: The Wildon UL 7O Listed Croducts rovered by tis mlral are PX1 models fllowed by AA or SS, fultawec by AA, followed by A, followed by
BNS, lollewed by N, followed ty A or S, flllowed by BN, flowed by 0495 Wilder UL Listed pwnps hawo Deen evaluated for use at a
2OG T O77 ambient temoperoturowith a maium iclot oronsure f34 Bo O PSI?.

WILIDEN PUMP & ENGINEERING, LLC 2 WJLO.-5

320



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

The Widen diaphragm pump is an air-operated, positive displacemen, self-priming pump. These drawings show the flow pattem
through the pump upon its initial stroke. It is assumed the pump has no fluid in it prior to its initial stroke.

OUT-ET

OILOSED OPEN

t B A

Orm CLOSED

RIGHT STROKE

FIGURE 1 The arr valve directs pressurized air to
the back side of diaphragm A. The rrmprcoed air
IS appled diretly to the l1quI' cetumn separated by
elastomeric diaphragrs. The diaphragm acts as a
separalirm Mrembrane between the compressed air
and 1Iquid, balancing theluad arid rerovirg mecfan-
ical stres from the diapreagm. The compressed air
mfves the diaphragm away from the renter block of
the pump. The opposite diapiragm is puloed in by
the shal connected to the pressurized diaphragm.,
Diaphragm B is on its suction stroke; air behind the
diaphragm fran been oreed out to 11ho atmosphere
Tlrrough the ax sf port of the pump. The aoe--
ment of diaphragm B toward tr center block of the
pump orsatos a vacuum within chamber B. Aims-
Spheric pressei forces fluid into ithe Inist manifold
letring the Inlet valve ball off its seal. Liquid is free
to move past the inlet valve ball and fill the Id
chamber (see shaded area).

OTLET

CPEN CLOSED

t -A

t

iINLEt

MID STROKE

FIGURE 2 When the pressrized diaphragm,
diaphragm A reaches the limit of Its discharge
simke, the air valve redirects pressuced air to the
back side of diaphragr fTlai pressuried ir tomes
diaphragm B away rom the center biock while pull-
In diaphragm A to the cnter block- Diaphragm 1
is now os its discharge stroke. Djaptragr 5 torces
the inlet valve bal I onto Its seat due to lie hydrulic
forces developed in the liquid chanber and mani-
fold of the pup. These same hydrauli; forces
lift the discharge valve ca[t off its seat whie te
apposto dishargi valve ball is forced onto ie Seat,
forcing flid to flow through tis pump aischarga.
The MOverrnt Of diaphragw A toward the cerner
block of the pump creates a vacuui wthin liquid
chtriber A. Atrosphei pressunre forces fluLi into
the Inlet manifold of the pump. The inlat valve ball is
forced off its sest allowing the luid beling pumped
to fill the liquitd chamber,

LEFT STROKE
FIGURE3 At completion of th stroke, the arr vales
again redirects air to the back sine of diaphragm A,
which starts diaphragri B on its exhaust stroke. As
tMe pump reaches ii original starling poini, each
diaphrag has gone through one exhausi and one
discharge etroke. This cornstitutes one corplst
pumping cycla. The pump may take several cycle
to completely prime depending on the Conditiors of
the application.

KW IT WORKS-AIR DNSTNRBUT IN SYSTEM

CENTER SECTION MUFFLERt -

AIR INLET AIR VALVE

/-

AIR VALVE SPOOL

MUFFLER PLATE

MAIN SHAFT PILtT SPOOL FNEI CAP

W!mo-E-15

The Pro-Flo* patented air distribution system incorporates two
moving parts: the air valve apool and the pilot spooi. The heart of
the system is the air valve spool and air valve. This velac design
incorporates an un)alanceed spool. The smaller end of the spool
is pressurized continuously, while the large and is alternately
pressurizedthen Exhausted to move the spool. The spool directs

pressurized air to one air chamber while exhausting the other.
The air causes the main shatt/diaphragm assembly to shift to
one side - discharging liquid on that side and pulling liquid in
on the other sida. Whon the shaft roaches the end of its stroke,
the inner piston actustus the pilot spool, which presenrizee and
exhausts the large end of the sir valve spool. The repositioning
of the air vs vs spool routes the air to the clhar air chamber.

WILDEN PUMP & ENGINEERING, LLC

321

HNF-52451
Rev 4

...... IO HO0W I T WOR K S

WILDEIV

OPEN

t .. A t

t t

DEDSED .



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

wDLOEMr

DIMENS GNAL DRAWINGS

PX1 METAL

r SRT (FNFI)
LQUID DISCHARGE

-FN PT
Al RINLET E

A~ A

R
LS

r - --

4-SO

Px1 METAL SANIFLO.l

13 mm W1
FNPT
AIR EXHAUST

-- i

K

[ F - -- --- J
---F G

I--H

I1
5 mm 1P}'
RI-CLAMP

C DCHARGE
12 mm [1/21
FNPT

- 'AIREXHAUST

13 mm 1;.
FNPPI

AIRIIILET n

C,- - -

--

TRI-CLAMP F

A -UI
A -'6

DiMENSIONS

ITEM METRIC(mm) STANDARD hnch)

C 130 5.1
V 198 7.3
F 224 U.
F 41 1.9
G 132 5.2
14 221 8.7

21 61 14.2

K 132 5,2
L 30 1.2
v137 5.4
N 109 4.3
P 84 3.3
R 102 4.0

O 8 3.3
6 203 8.0

U 142 5.6
v 112 .4

BSPT Weads Rysilabe RV. A

DIMENSIONS

ITEM MIETHIAfim) STANDARD (inch)

A - 203 83
3 . 53 2.1

O 218 8.9

H 1a2 1.
6 386 15.5
K 132 5.2
L 84 3.3

N i24.4
P )42 5.6
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Pro-FGo XTM Operating PrincpaE

The Pro-Flo XT air distribution system with the operator can select the optimal balance of flow and
revolutionary Efficiency Management System (EMS) efficiency that best meets the application needs.
offers flexibility never before seen in the world of Pro-Fle X"M provides higher performance, lower

AODD pumps. The ; operational costs
pate nt-pendi n q and flexibility that

EMS is simple and exceeds previous

easy to use. With the industry standards.

turn of an integrated

control dial, the

-AwONSUMPTION

Turning the dial
changes the
relationship
between air inlet
and exhaust
porting.

Each dial setting
represents an
entirely different
flow curve

Pro-Flo XTM pumps
are shipped from
the factory on
setting 4, which
is the bighest
flow rate setting
possible

Moving the dial
from setting 4
causes a decrease
in flow and an even
greater decrease in
air consumptien.

When the air
consumption
decreases more
than the flow
rate, efficiency
is improved and
operating costs
are reduced.

W[LDEN PUMP & ENGINEERING, LLC 10 PX1 Performance
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HOW TO USE THWS EMS CURVE

Example 1

EAR FET ?SID

251 AIR ONSUMPTION
* 1*ii jflINm %

61gure0

Exomple data point = 82GPM

This is an example showing how to determine flow rare and
air consumption for your Pro-Flo X"pump usinig toeEfficien-
cy Manegemnent System (EMS) curve sond the performnence
curve. For this example we will be using 4. 1 bar (GO psig, inlet
eir pressure en2.8bar (40psig) disoherge pressure and EMS
setting 2.

Step 1: identifying perftrnance at setting 4. Locate
the curve that represents the flow rate of the
purmp with 4.1 bar (80 psig) air inlet pressure.
Mark 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 the flow curve,
draw a vertical line downward until reaching
toe bottom scale on the chart. Identifythe fIow
rate (in this case, 8.2 gpm} Observe location
of performance point redative to air consump-
tion curves and approxirmate air consumption-
value (in this case, 9.8 scfrnd

Step 2: Deter amining flow and air X Factors. Locate
your 2ischarge pressure (40 psig) on the verti-
cal axis of the EMS curne (Figure 2). Follow
along the 2.8 bar (40 psig) horizontal line until
intersecting both flow and air cu.rves for your
cesired EMS setting (in this case, setting 2).
Mark the points where the EMS curves inter-
sect the horizontal discharge pressure line.
After locating your EMS points on the EMS,

11

BAA PUT raM st

30-h on RD& A A hS

26- - -

056

..

X factor

flwm tpirFgure 2

Example data point = ir mell

curve, draw vertical lines downward until
reaching the bottom scale on the chart. This
identifies the flow X Factor (in this case, 0,58)
and air X Factor (n this case, 0.48).

Stp 3: Calculating performance for specific EMS
setting. Multiply the flow rate (8.2 gpm)
obtained in Step 1 by the flow X Factor multi-
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, gpm (ffewrateforSengE)
.58 (fowkFeor sefing2)

48 gpm (Flow raforseftirg2)

9.8 sdm (sircnSuwpfiiarfOrssaig 4)
48 (AirXFuctorse 2)

4.7 sdrn (air cansrnpdontorsrinng2)

Figure 3

The flow rate and air consumption at Setting
2 are found to be 18.2 Ipm (4.8 gpm) and 7.9
NmWh (4.7 sctm) respectively.

WILDEN PuMP & ENGINEERING, LLCPX1 Performance
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- T USE THIS EMS CURVE

-Exa mpfe 2.17

6011 RF PS BA

a- 25 U 1 AM CONSUM~D
- .. }

0-(- -1-n

Water Warge F vRates

Figure 4

Example data point pm

IFEDl 0517

TODI

owi L rN

1645

12D

womwXEMflCUVE

sl&2 4

F;9 ore ri

0A4 flow multipier

This is an example showing how to determine the infet air
pressure and the EMS seting for your Pro-Flo X- pump to
optimize the pump for a specific application. For this exam-
ple we will be using an applfcation requirement of 16.9 Ipm
(5 gpm) flow rate against 2.8 bar (40 psig) discharge pressure.
This example will illustrate how to caiculate the air consump-
tion that could he expected at this operational point

DETERMINE EMS SETTING

Step 1: Establish inlet air pressure. Higher air pres-
sures will typically 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 air frequently dips to 6.2 bar (90 psig)
pump performance will vary, Choose an oper-
ating pressure that is within your compressed
air systems capabilities. For this example we
will choose 4.1 bar (60 psig).

Step 2: Determine perfonnance point at setting 4. For
this example an inlet air pressure of 4.1 bar
(60 psig) inlet air pressure has been chosen.
Locate the curve that represents the perfor-
mance of the pump with 4.1 bar (60 psig) inlet
air pressure. Mark the point where this curve
crosses the horizontal line representing 2.8
bar (40 psig) discharge pressure. After locat-
ing this point on the flow curve, draw a verti-
cal line downward until reaching the bottom
scale on the chart and identify the flow rate.

WILDEN PUMP & ENGINEERING. LLC 12

In our example it is 38.6 1prn (10.2 gpm). This
is the setting 4 flow rate, Observe the loca-
tion of the performance point relative to air
consumption curves and approximate air
consumption value, In our example setting
4 air consumption is 24 Nm2/h (14 scfm).
See figure 4.

Step 3: Determine flow X Factor Divide the required
flow rate 18.9 Ipm (5 gipm) bythe setting 4flow
rate 38.6 Ipm (10.2 gpm) to determine the flow
X Factor for the application.

5 gpm / 10.2 gpm = 0.49 (flow X Factor)

Step 4: Detennine 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 the horizontal 2.8
bar (40 psig) psig discharge pressure line until
it crosses the vertinal 0,49 X Factor line. Typi-
cally, this point lies between two flow EMS
setting curves (in this case, the point lies be-
tween the flow curves for EMS setting 1 and
2). Observe the location of the point relative
to the two curves it lies between and approx>
mate the EMS setting (figure 5), For more pre-
cise results you can mathematical ly interpo-
late between the two curves to determine the
optimal EMS setting.
For this example the EM S setting is 1.8.

PXI Performance
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HOW TO USE THS EMS CURVE

Exampie 2.2

IM FET£ P0MV

13-7)- 2n15M AIR KOSU N- tsCFm) IN.
-5

15

PPM 2 4 6 0 10 14 16
[4(Wf e1 m A A MN fl (! M

Figure C

Example data point gim

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 setting 1 and
2). The point representing your EMS setting
(1.8) must be approximated and plotted on the
EMS curve along the horizontal line represent-
ing your discharge pressure (in this case, 40
psig). Ths air point is different than the flow
point plotted in exampte 2.1. After estimating
(or interpolating) this point on the curve, draw
a vertical line downward until reaching the
bottom scale on the chart and identify the air
X Factor (figure 7)

For this example the airX Factor is 0.40

PX1 Performance 13

DAR FEET Ps0. 5 t Se1saw$

- wEMSMr
n5 Se0kigst&2

4-/
1??5

SCA n U2 0 as 0.7 0.8 U 1D

Figare 7

Example data pint- 0.40 aimuliplier

Stop 2:Determirre air consumption. Muitiply your
setting 4 air consumption (14 scfm) value by
the air X Factor obtained above (0.40) to deter-
mine your actual air consumption.

14 scfrn x 0.40 = 5.6 SGFM

In summary, for an application requiring 18.9 lpm
(5 gpm) against 2.1 bar (40 psig) discharge pressure,
the pump inlet air pressure should be set to 4.1 bar
(60 psig) and the EMS dial should be set to 1B. The
pump would then consume 9.5 Nm 3/h (5.6 scfm) of
compressed air.

WILDEN PUMP & ENGINEERING, LLC
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TECHNICAL DATA

lieight rr....... . ....... 224mm(.";
W idth...........................208mm (82 )
Depth......... ........... ..... 221 mm (BT)
Ship Weight ............. Aluminum 6 kg (13 Ibs.

316 Stairiless Steel U kg 2U lbsj
AirInlet. .... . . .. ...... 3mm(1/2?1
Inlet........... . -.. ... ... 13 mr 1/2")
Cultlot ....... ........ ....... 13 mm 0121
Suction Lift.... ............ 5.9 m ry 19.3)

B.0 m Wet (25.1)
nlisp. Per Stroke .............. . 1W.OZ3 gal.'
Ma Row ate . ......... 62.5 pm f16.5 gpm)
Max. Size Solids ..... ..... _....1.6mm (1/16")

'Displacement per stroke was calculated at 4.8
bar (70 psig) air inlet pressure against a 2 bar
(30 0sig~head pressure.

EXAMPLE
The Effitiency Management System (EMS)
can he used to optimize the performance of - A PX1 metal, Rubber-falted pump operating at EMS setring 4,
your Wilden pump for specifio applications. achieved a flow rate of 55.8 1pm 115.0 gpm) usrng 35.7 Nmh 21.0
The pump is dElivered with the EMS adjusted scfml of air when run at 5 bar (80 psig) &r inlet pressure arid 14
to sering 4, which allows maximum flaw. bar (20 psig) discharge pressure (See dot on flow chart).

The EMS curve alows the pump user to deter-
mine flow and ar consumption at each EMS
setting. For any EMS setting and discharge
pressure, the "X factor" is used as a multi-
pier with the original values from the setting
4 performance curve to calculate the actual
flow and air cansumption values for that spn-
cific EMS senng. Note you can Interpolate
between the setting curves for operation at
intermiediate EMS settings.

The end user dd not require that much flow and wanted Io reduce
air consunption at his facility. He determined that EMS setning
2 would meet his nreeds. At 1,4 bar (20 psig) discharge pressure
and EMS Reting 2, the flow "X factor" Is .56 and the air "X factor"
is.48

Mu]Uplying the original settiig 4 values by the "X factors' provides
the setting 2 flow rate of 37.5 [pm (3.9 gpm} and an air consuinp-
tion of 17.2 Nmlh (10.1 scfm). The flow rate was reduced by 34%
while the air consumption was reduced by 52%, thus providing
increased efficlency

For a detailed example for how to set your EMS, see beginning of
performance curve section,

Caution: lD riot exceed 8.6 bar 1125 psig} air supply pressure.

U

PSIG

- A12'61 AIR CONSUMPT1ON
(SCFM) INm'/hJ

2000-

4
'C

GPM 2 4 6 r 10 12 14 18
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SUCTIN LIFT CURVE

METER FT H
26
24
22 -

6 20-

5- 16
S -14

,3- 10
8
6
4

2-

1 -
j2

0 0
PSIG 0
[MARI

0

Iradtional Rubber dfiaphragms

TPE Diephragms - -

PTFE Diaphragms

1f 20 30 40 50 60 70
[.7 11.4 121} 12.81 [3.41 Y4J} 14.81

Inlet Air Pressure

80 90 100
[55] [8621 (59)

I SUCTIoN

PXt METAL iiM

LEFT CURVE

E
=
(a

r
C

METER FT Hz1
26.
24-

7-22

5- 20
-18

S 16
144 -
12
10

2 6
2 4 -

P0 0PSIG [
[BA R}

Traditional Rubber Diaphragms

- TPE Diaphragms

-TFE Diaphragms

10 20 30 46 50 60 70 80 96 00
[1 [(.41 /2,1 [2.81 13.41 10i 14.81 [5.51 /521 [.91

Inlet Air Pressure

Suction lift curves are calibrated for pumps operating at 305
m 1,0001 above sea level. This chart is meant to be a gude
only. There are many variables which can affect your pump's
operating characteristics. The number of intake and dis-

WILl1C3D0E-15

charge elbows, viscosity of pumping fljid, elryation (atmo-
spheric pressure) and pipe friction ross all affect the amount
of suction lift your pump will attain.

WILEEN PUMP & ENGINEERING, [IC
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1----SUG3GE STED IN STALL ATION

Wilden pumps are designed to meet the performance requirements PIPRNS: Final de
of even the most demanding pumping applications. They have until the piping
been designed and manufactured to the highest standards and are svaluated.The i
available in E variety of liquid path materials to meet your cherncal considered ahea
resistance needs. Refer to the performance section of this manual are not Created
for an in-depth analysis of the performance chiracteristics of your For U. listed p
pump. Wilden offers the widest variety of ensatomer options in the NFPA 30A, and
ndustry to satisfy temperature, chemical compatibility, abrasion to be madeclusin

resistanes and flex concerns. Exhaust pon is
The suction pipe size should be a! least the squrvalent or larger outdoors or othe
than the diameter size of the suction nlet on your Wilden PUMP. The beat choice
The suction hose must be non-collepsible, reinforced type as thcse straightest hook-
pumps are capable of pulling a high vacuum. Discharge piping elbows, bends,
should also ce the equivalent or larger than trIe diameter of the be selected to ke
pump discharge which will help reduce friction losses It is critical should be supp
seat all fittings and connections are airtight or a reduction or loss of piping should b
pump suction Capability wmIl result. fitga

INSTALLATION' Months of careful plannIng, study, and selection Flexible hose ca
rffortr can result in unsatisfactory pump performance If installation by the natural re
details are left to chano. balted down to a
Pramature failure and long term dissatisfaction can be evoided if purrip and the fo
roasonable care is exercised throughout the installation process, Filxlbre connect

LOCATION: Noise, safety, and other logistical factors usually dictate istle in miniyi

where equipmont will be situated on snts production floor Maiple nsted atany
installations with conflicting requirements ten result I n congealon asould be nata

of utility arnac, leaving few choices for additional pumps should be instal
surges and wete

Within the framework of these and other oxisting coondition, every f the pump is cpurip should be located in such a way that sin key factors arc that atl connect!
balanced ageinst each otiierto maximum advantage. the model's ablii
ACCESS: First of all, the locetion should be accessible. If it's easy material have an
to reach the pump, maintenance persoenei wil have an easier time performance sec
carrying out routine inspections and adjustments. Should malor When pumps are
repairs become necessary, sase of acces can play a key role n or suction head
speeding the repair process and reducing total downtime, suction line to p
AIR SUPPLY Every pump location should have an air kne large
enoug e so suppythevolumne ofu ir necessa ryo achieve thdes Pumps n servic
pumping rae. Lsar pressurs up to a maximum of 9.0 bar ( 125 d'Ihrag faur
psigi) depending on pumping requirements' aid hignnr.

For best results, thu pumps should use a 5p imicron) air filter, SUBMERSIBLE
needle valve end regula-ter Thc use of at air filter before the pump be used for
wit ensure tiet the maority of any pipeline contaminanta wilh be Pro-Fto X" subelirmnated. used for submer
NOTE: Canadian Standards Association ICSA) configured pumps NOTE: Pro-Flo®
should not exceed 6,9 ber (100 psig) sweet gas supply pressure.
ONLY CSA configured pumps should be operated using gas. ALL WILDEN P

SOLENOID OPERATION: When operation is controlled by a solenoid STRAINER PU'

valve in the air line, three-wey valves should be used, This valve THATTHE PUMP
allows trapped air between the valve and the pump to bleed off CAUTION DO
which improves pump pcorfrmance. Pumping volume can be PRESSUPE,
estimated by counting the number of strokes per minute and then CAUTION: CA
multiplying the figure by th displacement per stroke, CONFIGURED P
MUFFLER: Sound levels are reduced below OSHA specifications SWEET GAS SJ
using the standard Wildan muffler Other mufflers en be used CAUTiON: FOP
to further reduce sound levels, but they usually reduce pump PSG AIR SJPPL
perfonranceL

ELEVATION: Selecting a site that is well within the pump's dynamic
lift cepablity will assure that loss-ct-prlme issues wil be eliminated
In addItion, pump efiicisncy can be adversely affected if proper
ettention is not givon to site loCt-lon,

WILDEN PUMP & ENGINEERING. LLG 20

termination of the pump site should not be made
chellunges of each possible location have been

mpact of current and future installations should be
d of time to make sure that inadvertent restrictions
or any ramaining sites;

umps, all Installation must conform with NFPA 30,
other applicable codes. All pipe connections are
g U.L. classified gasoline-resistant pipe compound,
to be consucted to pipe or tubIng to be routed
r location determined to be equivalent.

possible will be a site involving the shortest and
-up of suction and discharge piping. Unnecessery
and fittings should be avoidd Pipe sizes should
ep friction Iosses within practical limits. All piping
cread independently of the pump. In addition, the
e aligned to avoid placing stress on the pump

n be installed to aid in absorbing the forces created
ciprocating ection of the pump. If the pump is to be
solid location, a mounting pad placed between the

undatiori will assist In minimIzing pump vibration.
ions between the pump and rigid piping will also
zing pump vibration. If quick-closing valves are
oint in the discharge syatem, or If pulsation within
en a problem, a surge suppressor ISD Eqoizier"l
led to protect the pimp, piping end gauges from
r hammer,

be used is a aelf-primitg application, mnate turt
oa are airtght and that irs suction lift is within
ty. Note: Materials of construction and elasturner
affect on suction lift parameters. Please referto the
tion for specifics.

enstalled in applications involving flooded suction
pressures, a gate valve should be installed iF the
ermit closing of the line for pump service,
a wIth a positive suction head are most efficient
ure is limsed to 0,-7 bar s7-t0 pap). Premeture
e may occur if positive auction is 037 bar (10 psig)

APPICATIONS: Pro-Ftc X" pumps can
submersible applications, pwan using the

meraible option. Turbo-FRor pumps can arso be
sible applications.

and Accu-FloW pumps are nor submersible.

UMPS ARE CAPABLE OP PASSING SOLIDS. A
LD BE USED ON THE PUMP INTAKE TO ENSURE
S RATED SOLIDS CAPACITY IS NOT EXCEEDED.

NOT EXCEED 8.0 BAR (125 PS[G) AIR SUPPLY

NADIAN STANDARDS ASSOCIATION ICSA)
UMPS SHOULD NOT EXCEED 6,9 DAB 111D0 PSIG)
PPLY PRESSURE.

U.L. LISTED PUMPS, DO NOT EXCEED 34 BAR ($0
Y PRESSURE

w t0m-n
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WGLOENI'
PRGFL1 U

...... SUGGESTED INSTALLAT GN

This iflusiration is genric GAE
prasentaioIn a f an air-op rated (OPTI OALl

doubbe-diaphrag m Pump. S TEFdoubo-daphr~rnpspSURGE DAMPENER

I - DSCHARGE

FLEX MLE

MUlFFLER

FLEX I.LE

SUCTIGN NEE15LEVALVE

COMBINATION
FILTER&REGULAT1i

Ar SRIT FFVALVE ----- - --

- ==oenmeemeen--- FOTPAU

NOTE: In the event of a power failure, th e shut off valve
should be closed, if the restarting of the pump is not
desirabla once power is regained.

AIR OPERATED PUMPS: To stop the pump from
operating in an emergency situation, simply close the

WiL-1030DS U5 21

shut off valve (user supplied) installed in the air supply
line. A properlyfunctioning valve wil stopthe air supply
to the pump, therefore stopping output. This shut off
valve should be located far enough away from the
pumping eqaipment such that it can be reached safely
in an emergency siziation.

W1LDEN PUMP & ENGINEERING, LLC
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PEP&AOFLO'...... -. .II-.. SUGGESTED OPERATION & MAINTENANCE

OPERATION: P! and PX1 pumps are pre-lubricated, and
do not require in-line lubrication. Additional lubrication
will not damage the pump, however if the pump is
heavily lubricated by an external source, the pump's
internal lubrication may be washed away. If the pump is
then moved to a ron-lubricated location, it may need to
be disassembled and re-lubricated as described in the
ASSEMBLY/DISASSEMBLY INSTRUCTIONS.

Pump discharge rate can be controlled by limiting the
volume and/or pressure of the air supply tothe pump. A
regulator is used to contrcl air pressure while a needle
valve is used to control volume. Pump discharge rate
can also be controlled by throttling the pump discharge
by partially closing a valve in the discharge line of the
pump. This action increases friction loss which reduces
flow rate. (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, the pump will stop; no bypass
or pressure relief valve is needed, and pump damage
will not occur, The pump has reached a "deadhead"
situation and can be restarted by reducing the fluid
discharge pressure or increasing the air inlet pressure.

TROUBLESHOOTING
Pump will not run or runs slowly.

1. Ensure that the air inlet pressure is at least 0.3 Bar
(5 psig) above startup pressure and that the differential
pressure (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
insttllation).

3. Check for extreme air leakage (blow by) which
would indicate worn seals/bores in the air valve,
pilot spool, main shaft.

4. Disassemble pump and check for obstructions
in the air passageways or objects which would
obstruct the movement of internal parts,

5. Checkforsticking ball check valves. If material being
pumped is not compatible with pump elastomers,
swelling may occur. Replace bail check valves and
seals with proper elastomers. Also, as the check
valve balls wear out, they become smaller and can
become stuck in the seats. Inthis case, replace balls
and seats.

6. Check for broken inner piston which wil! cause the
airvalve 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 cavitation; slow pump speed down
to allow thick material to flow into liquid chambers.

WlLDEN PUMP & ENGINEERING. LL0

The P1 and PX1 pumps run solely on compressed air
and do not generate heat, therefore your process fluid
temperature will not be affected,

NOTE: Canadian StandardsAssociation (CSA) configured
pimps run solely on gas and do not generate heat.

MAINTENANCE AND INSPECTIONS: Since each
application is unique, maintenance schedules may be
differentfor every pump. Frequencyof use, linepressure,
viscosity and abrasiveness of process fluid all affect
the parts life of a Wilden pump. Periodic inspections
have been found to offer the best means for preventing
unscheduled pump downtime. Personnel famiriar with
the pump's construction and sarvice should be informed
of any abnormalities that are detocted during operation.

RECORDS: When service is required, a record should be
made uf all necessary repairs and replacements. Over
a period of time, such records can become a valuable
tool for predicting and preventing future maintenance
problems and unscheduled downtime, In addition,
accurate records make it possible to identify pumps
that are poorly suited to their appications.

2. Verify that vacuum required to lift liquid is not
greater than the vapor pressure of the material
being pumped (cavitation).

3. Checkfor sticking ball checkvalves. If material being
pumped is not compatible with pump elastomers,
swelling may occur. Replace ball check valves and
seats with proper elastomers, Also, as the check
valve balls wear out, they become smaller and can
become stuck in the seats. In this case, replace balls
and seats.

Pump air valve freezes.

1. Check for excessive moisture in compressed
air. Either Install a dryer or hot air generator for
compressed air. Alternatively, a coalescingfilter may
be used to remove the water from the compressed
air in some applications.

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
u-rings end seals, especially at intake menifold.

4. Ensure pipe connections are airtight.

Product comes out air exhaust.

1. Check for diaphragm rupture.

2. Check tightness of outer pistons to shaft.

22 '4IL-02CD-F-15
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-- I PUMF DSASSE1BLY

P1 METAL

TOOLS REQUIRED:
3/8" Box Wrench
7/16" Wrench
Adjustable Wrench

" Vise equipped with soft
jaws (such as plywood,
plastic or other suitabie
material)

CAUTION: Before any maintenance or repair is attempted, the compressed air line
to the pump should be disconnected and all air pressure allowed to bleed from the
pump. Disconnect all intake, discharge, and air ines. Drain the purnp by turning it
upside down and allowing any flued to flow into a suitable container. Be aware of
any hazardous effects of contact with your process fluid.

NOTE:The model photographed for these instructions is a Pro-FlX" version and
incorporates rubber diaphragms, balls, and seats.

Step 1

Prior to disassembly, alignment
marks should be placed on the
[iquid chambers and air chamber to
assist with proper alignment during
reassembly.

Step 2

Using a 7/16" box wrench, remove
the nuts that connect the init and
discharge manifolds to the center
section assembly.

Step 3

Next, remove the discharge
manifold from the pump.

WILDEN PUMP & ENGiNEERING, LLG
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-. PUMP DISASSEMBLY

Step 4

Remove the discharge valve ball,
valve seat and valve seat o-ring
and inspect for signs of wear and
replace if necessary.

Step 5

Now the center section assembly
can be removed from the inlet
manifold.

Step 6

Remove the inlet valve ball, valve
seat and valve seat a-ring and
inspect for signs of wear and/
or chemical attack. Replace if
necessary.

Step 7

Using a 3/8" wrench, remove the
small clamp band that connects the
manifold elbows to the tee section.

4 4

Step 8

Remove the tee section o-rings
and inspect for signs of wear and/
or chemical attack. Replace If
necessary.

Step 9

Using a 7/16" box end wrench,
remove the rarge clamp bands.
With the clamp bands removed, lift
the liquid chamber away from the
center section.

WILDEN PUMP & ENGINEERING, LLC

HNF-52451
Rev 4
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~3'foil

Step 10

Using an adjustable wrench or
rotating the diaphragm by hand,
remove the diaphragm assembly
from the center section.

Step 11A

Due to varying torque values, one
of the two situations will 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 remain connected leaving the
opposite side diaphragm assembly
within the opposite side of the
center section assembly.

GROUNDING STRAP FOR CSA PZI PUMPS

69ure 2

w

Step 13

To remove the diaphragm assembly
from the shaft, secure shaft with
soft jaws la vise fitted with plywood
or other suitable material) to ensure
shaft is not nicked, scratched,
or gouged. Using an adjustable
wrench, remove the diaphragm
assembly from snaft. Inspect all
parts for wear and repiace with
genuine W)den parts if necessary,

WIL103CD-E-15

Canadian Standards Association (CSA) configured pumps must be
electrically grounded using the grounding strap provided (Figure 7).
Improper grounding can cause improper and dangerous operaticn.
To properly attach the grounding strap to a CSA configured PX1 pump,
identify the designated grounding location on the muffier plate; using the
provided self-tapping screw and grounding wire, thread the grounding
screw through the grounding wire lug, into the muffler plate and tighten
securely (figure 2f. Compietiun of the pump grounding procedure must
be done in accordance with local codes, or in the absence of local codes,
an industrial or nationally recognized code having jurisdiction over the
specified installation.

25 WILDEN PUMP & ENGINEERING, LLC
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WSLYEN

jj'~fl ij R VALVE/CENTER SECTION DISASSEMBLY

TOOLS REQUIRED:
o 3/16" Hex Head Wrench
o 7/32" Hex Head Wrench
* Snap Ring Pliers
*0-Ring Pick

CAUTION: Before any maintenance or repair is attempted, the compressed air line
to the pump should be disconnected and all aIr pressure allowed to bJeed from the
pump. Disconnect all intake, discharge, and air lines. Drain the pump by turning it
upside down and allowing any fluid to flow into a suitable container. Be &ware of
hazardous effects of contact with your process fluid.

Step 2 Step 3

Using a 3/16" hex head wrench, Remove the air valve and muffler
loosen the air valve bolts, plate from the center section.

WILDEN PUMP & ENGINEERING, LLC

Remove the air valve gasket
and inspet for nicks, geuges
and chemical attack. Replace if
necessary with genuine Wilden
parts. Nete: When installing the air
valve gasket onto the center section
assembly, position gasket with the
grooved side facing away from the
center section.

26
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I AIR VALVE/CENTER SECTION DISASSEMBLY

Step 4

Remove muffler plate gasket and
inspect. Replace if necessary.

Step 5 Step 6

Remove air valve end cap to expose
air valve spool. NOTE: The end cap
cannot be removed until removing
air valve bolts.

Remove air valve spool from air
valve body by threading one air valve
bolt into the end of the spool and
gently slding 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 from assembly. Seals are not
sold separately.

Step 7 Step 8

Remove pilot spool retaining snap
ring on both sides of center section
with snap ring pliers.

W 1c O-

Remove pilot spool assembly from
center Section.

27

Step 9

Using an c-ring pidt gently
remove the pilot spool retaining
o-rirg fromtheopposite side of the notched end
of the spool. Gently rernove the pilot spool from
pilot spool sleeve and inspect for nicks, gomge
and other signs of wear. Replace pilot spool
assembly or cuter sleeve o-rings if necessary
During re-assembly never insert the pilot spool
into the sleeve with the "notched' end side
first, this end incorporates the urethane o-ring
and will be damaged as it slides overthe ports
cut in the pilot spool sleeve,

SteP,,,51 P, SAP A h1(ifNiP1P IN, I,
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AIR VALVE/CENTER SECTION DISASSEiBLY

Check center section shaft seals
for signs of wear. If necessary,
remove the shaft seals with an
o-ring pick and replace.

.. SUBMERSIBLE PRO-FLU XTM

Step 1

Install a 114" NPT pipe plug (00-
7010-08) into the pilot spool bleed
port located at the front of the
center section.

WILDEN PUMP & ENG!NEERING, iLLC

Step 2

Next, install an optional submersible air valve gasket (01-2621-
52). The suhmersibaL air valve gasket can be purchased as a
spare part or included with the purchase of a new Pro-Flo Xh

pump.

28
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---- , REASSEMBLY HINT & TtPS

ASSEMBLY:
Upon performing applicable maintenance to the air distrlbu-
tior system, the pump can now be reassembled. Please
refer to the disassembly instructions for photos and parts
placement. To reassemble the pump, follow the disassembly
nstructions in reverse order. The air distribution system needs

to be assembled first, then the diaphragms and finally the
wetted path. Please find tre applicable torque specifications
on this page. The following tips will assist in the assembly
orocess.
o Clean the inside of the center section shaft bore to ensure

no damage is done to new seals.
* Stainless bolts should be lubed to reduce the possibility of

seizing during tightening.

PRO-FLO* MAXIMUMTORQUE SPECIFICATIONS
Description of Part M ximnm Torque
Air Valve, PrwFlO 3.1 N'm (27 in-ls)
DOuter Pistun 14,1 Ni 125 inI
Small Clamp Band 1.7 N-m (15 in)
Large Clamp Fod (Rubber/TFPE-Fiatedl 9.0 N-m M ir 
Large Clarmp rBand (PTF-Fittel 1S. N'm 020 in)
Vernical Balts 11 N-m (125 in)

. 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
priorto tightening their ciamp bands to the desired torque
(see this page for toroue specs).

o Be sure to tighten outer pistons simultaneously on PTFE-
Itted pumps to ensure proper torque values.

0 Ensure proper mating of liquid chambers to manifolds
prior to tightening vertical bolts, Overhang should be
equal on both sides.
Apply a small amount of Loctite 242 to the shaft interval
threads before the dlaphragm assembly.
Concave side of disc spring in diaphragm assembly faces
toward shaft.

PRO-FLO XTM MAXIMUMTORQUE SPECIFICATIONS
Description of Part Maxinur Terque
Air Vlve, Pr-Flo P 11.3 Nm (100 in-lbs.)

Outer Pistn 14.1 Nem 1125 ini
Seall Clamp Band I. Wm 15 iU

Large Clamp Baud IRL;bber/TPEFittad) 9.0 Nn {80 i
Lurge Clamp Bafrd lRTFE-Fitted) 13,6 Nm (120 ill

Var!Dal Brlits 14.1 N-m (125in)

m~l _____

4,' s'd"'
F '.4,

Nt ~

4

4--5

x"V >
I' ~-->

Program Details:

* Elastomer&ADS Repair Kits

* All Siren Aailable

* PTFE, Rbaer&TPEElasamers

Ora Par, Nambrsr Srmplifres Imvennery

SEliminates Ore Errors
t1Redocec Re-Blid Tsie

Rejuveflales Yuj Pump

NO TE: Sep Se ctina 9.
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Each and every product manufactured by Wilden Pump and Engineering, LLC is built to meet the highest
standards of quality. Every pump is functionally tested to insure integrity of operation.

Wilden Pump and Engineering, LLC warrants that pumps, accessories and parts manufactured or suppliad by
it to be free from defects in material and workrnanship for a period of five (5) years from date of installation or
six 16) years from date of manufacture, whichever comes first. Failure due to normal wear, misapplication, or
abuse is, of course, excluded from this warranty,

Since the use of Wilden pumps and parts is beyond our control, we cannot guarantee the suitability of any pump
or partfora particular application and Wilden Pump and Engineering, LLCshell notbe liable for any consequential
damage or expense arising from the use or misuse of its products on any application. Resporsibility is limited
solely to replacement or repair of defective Wilden pumps and parts.

All decisions as to the cause of failure are the sole determination of Wilden Pump and Engineering, LLC.

Prior approva[ must be obtained from Wilden for return of any items for warranty consideration 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 ora.)
including all implied warranties of merchantability and fitness for any particular purpose. No distributor or other
person is authorized to assume any liability or obligation for Wilden Pump and Engineering, LLC other than expressly
providcd herein.

PLEASE PRINT OR TYPE AND FAX TO WILDEN

Iten m SeriW*

Company Whare Purctiased

crmpnnv Name

Industry

ame Tit.a

Street Address

City State Postai Code country

TelepitonD Fax E-mail Web Address

Number of pumps in facility? Number of Widen pumps?

Types of pumps in facility (check all that apply) W Diaphtagm H Centrifugal E Gear ] Sjbmersible H Lobe

H Other

Media being pumped?

How did you hear of Wilden Pump? [ Trade Journal H-Trade Show l inrternat/E-msil ODistributor

Other

ONCE COMPLETE, FAX TO (909) 783-3440
NOTE: WARRANTY VOID IF PAGE 5 NOT FAXED TO wILDEN

WILDEN PUMP & ENGINEERING, LC
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S e c t I o n 2

..___ . .WILDEN PUMP DESIGNATION SYSTEM

P200 & PX200
ADVANCED TM

METAL
250m (1 1 Pump

Maximum Flow Rate:
212 Ipm $6 gprn

LECEMC XP200(XXXXX/XXX/XX/XX/ XXXX
' - - i -- -
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riraiuShis: entirely diferent

batveen air irile' flow r..;rve

and PjI2ll15 '

Pru-FPin um s~ ijj-I
aT shipped lrum

ihr ' acto y cn

Nmtriig 4. 1 hi CO

is re Ii:o1ie$[
flow rate se tt .rg

p1s sible

Moving the dial
frnOm.Tiing 4

causes a decrusH
i '1low ard an evein
(rater d['re aE in

air r:y sCji1piion.

Wheo the nl
Eonsumpt on
decreases mre
iha- the tow

:s imp ru'ed 11r]

a-e red.Ced

'i: DEN PjMP & ENGINEER!NG, L C PX200 Fcrro.rm-'ci'
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Operation and Maintenance Manual for the
200 West Area Evaporative Sewer Lagoon

WILDEN'

PR-:-....-- HOW TO USE THIS EMS CURVE

Example I -

i5n- -'SCfMI IZ;1$i-n , ,)rc5 l'" I

~N -

a N Cc IHP It. 26

.4 pm : k--.. njr. .. . .'.'

Water u11 r qrw 'Umales

Exzrnpv dHlai poirn= 8.2 GPM

S.' ? ri e :i rri 1J ! 5 'r.nl ri5y i-)w .'ti !Jr!.''1 r1 r' 19 v ri re .i.! i;'

i: r.orsu mor..ut'o: yrfu PC -Fl0X "u.' .. s.'ig rh:.-
Cr- Mainajgemwnr Sgsrt:-m 'EMS.. cure *rne: r hr vcpmr.ri:n-

.:rrw: / r; r 4Jf. t; .Nflu . ... w..I bJr.- u,. rig e i' nie: 1'66 p.-.j i..YOr

a .e IiSej' .dd2 bar -- JOs:9. .sch1g!prss or -- E' S

Sup 1- Identifying performance at setting 4. LDcate
ther curve tha. rep:esents ihe -'ov rate of l-e
pjr11j wil:1 -1.1 r IO pSi6 I ,lir 'rill Jrlssjr e

Mqrk the point *here 1hiL .:ii ve crgsSes !he
hori?ontal lino rapresAr'ir. ? 6 t)Lai uO sir-|

d: seChur gv l r ur~urC. ICir;.ir V . Af!+'r Irculiriq
your performniane pciir." D-i ihe fIrw. c:irve.

'3w t- ''riC i:ne cowfnward un i: rreui.;uIri

L: bcJ- ocrri scaiL- r 'h3ha'L. Iduri-'y ulu 1Iuw

rsle :Ii lh.s rase, 8.2 u;i11 C:wcrve lnr..i nn

c. pei for iru iice DDfn; re.la1iYe ir J0 consu r

'or' curves ar~d upproXiile ar c-iLnijnptiuI1

vaiur3 In tni ra:c. 9.B HEfr-)

Stop 2: Determining flow and oir X Facaori. Lccalec
you n;icharge p.-essure (4-D psiy. u 11!1e vr1.

cal axis: of ilhe EMS CyrV$ iFgure 21 F:o':ow
.. !Wur.q ti1 7.; ni r IAd psi-l horizan-;al h -- ur-'il

Ler'-il, both fNnv. and u ir curvu:i &ur your

dosirud EMS S nPIj fin 1hi5 casn, setting 21.
Ma, thin paints wlhe:-e rCiLe EMS ru!ves in'rr-

MCX1 Tl c hlriir.rAl ri SCfFdrq:! p r-!.s JrP ! 11.
Af'r IocaL-rg youi EMS pointt) an v'iw LvIs

PX200 P.!rmrn Lin:

't.; .:r

BU REET MO~S0*3I c~

1.5 m rouw

j
30.~.2 11 -32 iij LA r% co Dr di It i.

K Factor

ExafinpI edata poirt = N111rnl ,1lie
.@ 011i Ml 11pliel

;;Ur vi, d raOwy o a! idowlwal |u rjlj|

rP.aFiclrq rein battom srall '- thq rhu-art 1:11s
r -e ,Vw X Fa ctor |in rhis c '.. fS

iii d rlr Y, - l ur 11 r) ' P:tij r.19e. U- .Y1

Slep 3: GCi'C-Ia in9 performance for specilic EMS

setting. Mulliply 1h lfaw rate H 2 qprn1
obluirLd ir S-op -i by th fihow X Fac-or nilii

}IILr :D.5: il S1ip 2 lo d'lLrrnlne ti 1e 'lw raw
x. EMS sFlting 2. Mtil.:ply t-o air cors-.rmp.

110' . .8 scfrmli oUbuilled ill Stc0 I by 0%( ail
X F-30crr mull ipliir MAW| in Sl1p 2 lo dr.tE!r-
rn-nc the air consuin,0ion i FMS suhirg 2

( - i' uru 3|

8.2 g3

.58
4.8 gp rr

9.8 se
A8
4.7

?Yo w rare for Setirrg 4)

Thow X Facvor sning ?}

(lcllw rs Vl" SeNitg2)

(die t-rJguvriabv fO/ n"ing q

iAr X Factor; setnrig 2)

(air carsrrpriiorr f(r serJg 2

Tho flow rra':P and .3- conaut'pt or a[ Sch-inc

2 -re r'a ii :" bE 18.2 !pr |1. qprn*| arid 7A
Nn-:- ( ; scfrri rDspectivi:y

W'LE . PJMP & EN14iNEERi'.. LLC
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WILOEN

.:.. -. .. ROW T USE THIS EMS CURVE

Example 2.1

SA I F" PSIG

.- - . .. IJ9F M .r

c 1---.---

r .r , i i 1. 1 . 12 11r,' 'r r ; . ;. ;: .1:

WLor LitchMft RFfIr

ExeinjIle iata ponii 10,2 9pm

Tn: is .5 Sn c't.'n ' CshL-i 1vri .kc& NI c'. 'rciN ' l! vni r -u'

prt.:.;:rt: i: : . *^ MH o !:;ri- rrr r:).;r Pro'iF X '' gu:-; rt

f-p.'aruz.ul. trf: ij l.-. | z ? -; 'w- 1.'ea;f-on Fc! 'Lhis ?x i -
'r'' ti' ? i' r. *'i an .f'lpI .. ;"i r i tnir V tit I V 0 i: rri

'-j9 i P iw rn . '. it ril.-7|&; *'ij r '-: j wii ir|'.' ; ! pre6. uo.
rh;is cx rrI11 ir- w.i* .- '7i. rf:iri: ': :3%w 'r .I:.-1ci),'irF: 'ie .3. . VS'L'. 4p-

|' . . r rC~it'.iie'' ""4GC"-Ci |'o f1! is je'jrion" cunt

DETERMINE EMS SETTING

Scep I - Establish intel air pressure. Higqriir uir pres-
su -es will !y.;iCalJiy .!!uw inc pul-p 10 rIir

-nore ef-ficiIr."|y. huwv'r, availuble p Enil uir
urusLurt can vary grlcaly If ;in operia1inq

rre;siJrp oa 6.9 bair I 10 piu I I choson whin
olui:r Ji( frectiently clips lo 6.2 iAr .0 rsic'''I
purrm: pk 2rIorin~iir cL will vary. Choose a n opeff

ring p:05ssi e1ha1 i5 within you? cL:rjiprLwd

a.r syste;r) ti c apuUI iili s. Fo' this exarnp'. we
will chose 4.1 bar I D ps i.

Slp 2:Detrrnpire performarpce porn air seftirrg 4. For
-S exar-p' un in-c :" prcs-uie of 4.- hiar

(6-3 psigl inlel air pressJrn ha bce:1 ChkSOrl
Loc.ate 1-e curvy .hu. rup:EcSfis the rkFrfcr-

ra ric 4D' inel Dump wit' .1 .'ar 160 pSig I ii'.:et

air -jrn;s:Jre. Mark "t'e Doi[ whlore thi5 rurvvu

C-csy's il'o horizon1al lire repr!suL-iii'g 2 8
har |11l p|iq dischargii pr7tLSure Aftr.r Incal-

ing "his pD -i on The i-ow curve. draw a vCrli

ca! line downward ur:il reac-;:ri: Th0 bntorn

scnle on tit, r:Ia't and idenify lie "Icw rite

V'LOEN PUMP & EN3IM EIN , L14

AR FEE Pi O L

k S~l

.L.%L.- ED Il I i-U a It Q' I 1 ' 0 '0

r N' L' 'I

now rulli ph Dr

In ur c:x uiifl p i, 38 6 - 0rn (1) 2 q"n.1 Th is
is 1-ibF 'erirq. 4 flow r31c!. CbsErvu 'tWe " k u

Li 0 Of 010 po'r'mance point rp. l 1ivp to |:lr

_Inr UL-1p"ID-1 CU 'VC: ;J -1; Cjap pr ox i ifa1C aji

:ors:Inp'ion aL.m In flLV xarnpl seir'ing
*T ujir '- 'u-L''.p is 24 Nnt-l/b i04 s-

Step 3- Determine flow X Factor. Divire L'L! reqLi fud
rluw rd[c 18.3 Ipiri 1'. cjp'l by [lmi setting 4 r'| o

r Fj.Le 3.-36 1p m (10. 2 q prr I "D d'H er -1-.;t "+ 'h : w
X Faclor for :lm apolicat-oi'

5 qprr *' 1 . - .. 49 (Flaw X ~ar"n;I

Step 4. Detenrine EMS s n&tti9y frorn the flow
X Facr2 Plot the m:in" rerprj snri1inq lhe auw

X rnc'o- 11) 1'- wid "te app-icalion disohargF
.rpstiure 2.8 har -40 ps.g|- an 'he EMS Curue

This i3 done :.y following tnA haNriran1lI 2.8
:iar lAO psiql psig dirEhargv : rcssiv-e line: Urtil
-1 crOSSCS 1he veriral 0.49 X ajc'rr lint Ty)i
cilly. tHis -|.1D.IL I:es between two ill'Ar EMS

suitiin curves 'in thir casc. lhe Oii'c hIe; be-
r ween !he nw curvos for EMS -et-.irg 1 and
21. Ob3e-ve [l:tc.iL n u' PD3 ni rEl Jtive
.:o 1h. two cILeveS ii lies oetvFFn and uLpprOxi-

n-azu %he EMS seiri 'ligJr2 r,. iFor more -ire.
cise resutlts yru c.ii. nathernaiical:y iniorpo-
lazt boiw+u'i Ihe 1wo ujrve5 Zi oetermire lie
optimal UMS setling.

Far !his rxarnp.c liL ::VrS ettinrq- .s 18

PXZOO I'r!.'orI-' -,1-I '
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WILDEN'

-9___ __ 'H0W TO USE THIS EMS CURVE

Example 2.2 --

PF FELl ~A
T1 - ---j -- 1 ISCFMI . .

L ..

Wahpr JliVe.1mrpE F KnimE

Eti ipl c &31a puil 10.2 r

Determine air consumption at a specific
EMS setting-

Silp 1: Determine air X Facrir In nrde.r to dclerr:ni.
1he air X Factcr, identify The two )ir [-VS s:C.
linc1R Q CS ClOSCSL tL "Ie .MS .attirg esiab-

tiU? II 1xarn1IPl 2.1 in "h!s c ase, The po;nf lie s
t-]21WF.!r- 1 qP. a' - :ir V r) r E MS S l-- 1 rid

2. TI-O- ;-riir[ r::prUC01'.';iig yDur EM5 sezing
C 8' rinus! Lu uLpprDxirwijhe=d an1 plolto on [thr;
' YS rirve aLnrq .1-e horizoim I[ ii: r r, presenl.

ir.g yo.ir qischarge pressLIrL :j. 1hic case. d0
psioF T =ib a.ir poin. is (IiPfrpnt chari .NI tc-v
poiiE pialell . I ~mp-_e 2 1 Afier esi rrating

|or 1 refe 0!;oir.g* ' hi;s 0Oi" W3n "h - .2rve, dr awv
a vrert Ca. . dow'jwdrd unhil rcac~ling -he
:)1D"O-r-. scaI9 On the rhart and .duiify ['it. Ilr

X Fiiicinr Ifigure 7'

hAA FfE r rSI.rt

I -. .--. .I-

. ri L* P

m . l 1 J . G3 a j J 15 10

\X Fin~t .. -3i

Exanpleisa pcist = P 0..4 nil muriplier

SIEp 2: Determn rie air can5Ermption. M.ilt:lyV Vow'
se:ng 4 rfr CCrfSLifp1iO:) k! S-=cfT | vriIue by
!1L' uir X FOC"D'- ob~alnrit above (D.401 in de)or
nine voiir actiial air rco-isurip(ori.

14 sck nx 0.40 = 5.6 SCFM

Ir! s.inirnmary. 'or an applicalion I OQuil irj 18.9 Ior~i
S gOriJ ajirr 2 8 bd - feO pit;i dischar. pre!=siire,

1h11 purrp inle1 a' prissure shold he set (Q 4 1 jur
:Fp psig ':- 11Le EMS dii& S-u-'d be sutL to 1.3. T nRi:

LIk -'AI '-) uld [! 1 -coiisurmie D.5 N ri'i 15. 5 scrm: of
C:T-.prflssed air.

For tllij- example the air X IFccur is 0.40

PX200 P'rrl-r--ricu WiLDE-N PuMP & rNGINE i-Nm. Iu.
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PX200 METAL RUBBER-FITTED

SETING 4 PERFRMANE CUFRVE

F

f:C
C

-2

-2

-

TECHNICAL DATA

- -- -

----- 1 -F

4'! "V

1-- q .i5...Y- - 0 2

- -.- -- - -, u's

y V3. a:I

n- z l27 w

Not ;EEF P51I1

-j-- .
oi-
-- ..

SElling 1 * -a 2 Somng 3
- :-

\

- -%

5I I
2E-C -- I -

- 1_ .. .- -
t-:m i 1 DJ 1a -'ts 1 0 . 0n DA D' 1.3

Y Faclar

EXAMPLE

3 -r

in m;. *nr W'

K !7-.3-----

c-. a C-t'ed eAmrr-It h 13, sor v EMS se:':rpmih' d Ww
ge-r- rhnl stco.

C-rrq f[ M[L etrE-d I5 ba l2 ign! .' 201*p pr~srtr C.dLIw

SUfldrdt As-ZaZ.-1iib3 1WC5.- ccm bgmred pWsr- sh Ud mI SE;Xed 5 5
hai ilO:! niriarl qm i i*vIr prenj'r- Pisne rea el r-audu &41

.:aIt:!-d ipWI. aLIOEfiO rF !E 4;-rJbbj -erII my-W.dr. Pr[C.Lt

359
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-V.
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> PX200 METAL TPE-FITTED

SiAFI FEE PSIA

-1

5-

- -

--. AIR CONSLA ITI'

i'--- .

GP-m1 D 2'3 3r0 4D S5a 93I

Wat i schwge Flow Rats

TECH N-ICAL DALTA

.- - -.

- - . . .= - .. - : : - :

2: -- :2-: (:-- 1:r:-.3- -

I W+-M'p EMS CURVE

BA FE ET

. --

.31

i r.

- -

IG
Setnli I 3-etni I' Semi.g 3

. %

- I '.

il-M LI 03 13' DS d 2t U Da 1. 1:

X Faclor

EX A MPLE

Mialtecur.tw:-tin
C-.Wim C: o ' :r. c rfd I E n'or - 1:5p3.gi pii u F;- Cppt ir'Iaqwd aq
Ct-idardl: 1% i jc e l -"SAIl :-m'ls Erd pmqrm i- 1o.;ld 0-r. ru rd 6d
ar -1Mpmiq- mpi-mrl ga If mppli p:-EsmmE :It* ie~t al;mrm rAs a.i-

usm~wliesl M09" se tmda:r. Lpemti.!);ir W.:.:1t prOdw-l
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PX200 METAL REDUCED STROKE PTFE-FITTED
+SETTIG 4 PEFFORMANCE CURVE

3M -- T PSIG

r_-_ X EMS CURVE
z

-2
* rimq1 den2 Sraiqg 3

Inc
I l51

-X iii 1

e 27 ---- aci-.

TECHNICAL DATA

:- c.-2 F-

EXAMPLE

-I : . .

"aulqp flG W- EmCaEd I E bapr -a%9. hi * 4uj.I-I- ;.r_-a Lauduu
kwidards tsni3ialw -SAi -EC rti pw-pi9 1ilk" nil r--rrd 59

bar - IAWr.; murIa-. spppl t neiere Pleat rad oil rEti-i~i aid
3jesrd illr:-ZM Co.:095 bcl0i .19 -prt 1 amp A'il rCi L

361
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PX200 METAL FULL STROKE PTFE-FI1

SETTING 4 -PERFORMANCE CURVE

&W FEET nS10

.".IR ONSuMP- N4
\ -----. WSL2: ISCFMI:''i%.i

E' IFC

jpq 10 2!' 36 40 90 m

Ka Nr D rg e HewR Hats

SM FEET PS|G

5r --
ICC

,I-,- -

'C

- - -

DA- 3 1D2 CI D 5 a E i ? C3 l 1-r

X Facior

TECH NICAL DATA

- - - - -

EXAMPLE

Ao i--. -ened esirpi 1:1 --- 13 r;'r EPA&* *.imee -Y! perr-

Cmm-i-: Ut NO:1 *,te4 3-5 bei, i25;1mg -r- 3op-pir presmmle Cam~diao
SLardaris A..in1i2m !Cr:A- C514gmr" pw~ros sh du mtr cmred 63
'N i 1ii _ sj -' nri:rA qn qlir F$1miEi PlenaM rtb i a imic ac d
si:]jmizd i sWiii!3-.&E 5i cm Wite~' ipeliml m ay Wid-EF iod af

362
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WILDEN
PRO+L(

-SUCTION LIFT CURVE

PX200 ADVANCEtc
METAL SUCTION LIFT
CA PA SILJTY

--

METl FT H

20 TradhicMI l.bbtr Dinphrugnn

2 -TE Diaparaagm
12

3 - 0I K.- - -t --

2 - Redg;d Srmit FI IJ'eg&.j.m

0FIl 5v'Ok. PTFE Driphegrml

i 1 20 3D 4'D 50 60 V ?u o 9D} 19
(BAR" i'Q ? i'?.rj |2. | 2.74' 1 4.2 i*' '} ij4 ! .22 |I:6 '

[nlei Ak Press re

V.': LEN vUMP & ENGI NEER!NG. L LC Pk200 Perlrnflanc
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SUGESTED INSTALL IWILDEN'

...... . SU GG E ST ED IN ST-A LL AT I ON
W ,rh -r i .1 ' r ; .cec: rs.n m nw ' li-' ii.:r'icr riji 'Cc? i' .1 ir.- C- is

Of . -'1 1 h- mm! niorr.;i r :.ii . .iO' : : cp rS.i Ia! I_. T -i V .:

c:' 1. ;i: "C. -i i l.!i':: I --I )c '! ri , a.d I .. j ;:i

. .!- i LidL:11 m e'i :r -'! Lf ;ie|J uI i i: iu li i iil. 5 1i 512 i'-)Ll 01I- 1 0 I . iic .i

* S i a,-.re'I iii:!' s. II!'r!! I(; : 1: I! : i!'c r. i,-. cc! ;nr-c- r O i LI - i .- riijcul
n .1i'' j11AP'i 

1 I . 15 _% L;' m-ru s --, ilc r h.: r .l- :! 'i.A o y;ur

i . WN CI-.n o'C's -i-?. 'i w. v 1.':y ui' L ;i|c Ii!r cpl rn' - 1:L
.1l!:;"t y n$:I -. ::c i.rmp crairIe. Ch VmicJ! -. :rnp ! I bi il y. at!' ;jsori

r . |i i! i " '|-> caric.r.rn

ruh 5., -.. !.Ai :"il' . -uul i v h. .I i!,Ilz :Il n iJ.1Nf-licn- 0 .i 'rier
Ici r. i-1. di,4:nor - Sat' ' .- ,F -:>i in !:P iii V:..r v li"'

|lLirii Tn, gi I! c I . -I m i Si rl( " ccilcii Ick, :W! 'Ic it i
::! :. l .: Pi. 1 r:;-: )...ui ui "'p | I - Iva :I-.Ir'

O~s .r s;:: ilj r.; PI!cu1c: .1-;n hr! 11- 5 :q i .. g1 .r d--; - I-*..i,

,,r j , ,j r p j _[
. -: i..PlCk' ci. i. . .i'c i'.::i.:c ; ClirO u., : tiLp I Cc!.;-L.

i'ica:-, |c:5uc . l'I!;'c I:-.!'c.-' I' .1" a;!! I |- ":": codr rann', c|-o'1
.. I ii r.r1;T -. r I red co .n" Or lOb-. U' :;. I1np c.:., t'O - rnipr ). * t

w : re-su.1

S% A .. LATiO04. ML. -:i;. I> ::ri'.. nI,'nn.1:i. rid, ac:J Sn ccii:'
C i IS; ' 'i' ' i' .i t i rlu'y ;) r r p !'r'ri:cr' , 'J .' %.-- ! I: W:I

r"i'"-sii!1 .j!5 't-'iI" c CJ'hiuc."

P'r.:'s ii.! I . r (i 'C i' I. r ; : n I L IC: II .. : c.-' '. :ri ' . 7n Li ;I !c;r!cu I
'i0..iui .:.IA: ci:1 eI !! crrt 'ii -j -n1r... -. hou- -|lco .:' 1ga I,:i U: I pH UCa ';

LOCA~10N t >a'. ' i'. i :C::p!ng s:.conl i1ic-;o-S .ask i,:

c1ic.c-ir. c-h- : q .. pili ~II- w.| Ci! ,: 1 .r in ii ri.-"1.:r. - *-Ir
'. !cicI .. 1 .:cs".)| .c-i-,-c' I ;i 1r1' Cc'r1cI -!?;..i:crriiylci~ C:r1-':.1'r

II c:!I .::::tI il' .: I.i-e ' ). i- Z. i tek) I c Cii ;;c. ''hu r .*: ::.i ;

"irii - c ii- a1,!--.t.':k i. :1:.i! 'ni r:.'I u'1r.: ^: 'ge ccri|
kI ;r', ' V ijr " i.Cii -J Ic- 'cu :'r : : .r.':i1 Ii'|1; :N c) . r. w. 5 , c r',
.rc- :i:.|:inr i i:r i.;g iii-':; i 1: I -i'.u ":-A nrillii i -;,5.-i1ig .

ACE SS. I.. :e Ai . 1lir -.-.. io 5hCJi x: :.; . i. ! 1. LdhS-

I me c.)'y''ci i:.i ' "I ! -Ic;ici 'Sc"i ih ic I .scrnic'i . £hoil :

: cr r' u - . i r o .S L Cd, -'. L i' ."3' :.i ':", i ;;r1 |.-.y * -

^ir'. 1: ! di -:f -h .. i fuCe .!:: Ir: ItJi.r::i3 "'iI c!cwv.i mi.
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WILOEN

... . SUGGESTED INSTALLATION

Tr i.. f I r1 ); A ;_ - -

'p.s:(:r'nrar'n Q G>.': f-Op.i' r OfJ
do ubi! L'r' h' r;' vunip.

-1.-I -FE HI- ;-'ii11:-1

-. - - A ls :~ ".. .' J ",

- -r -,, r.-': -X - £,-

NOTE- Ii 'i uvcr--- f ' ;. jv.;; r i ILirr. 11
:U k: ,Jk of f , .I Q

-s'iuuIr., L u c!ast. .1 "hu r i."r tiry o' "hu pil'r-p !:: 11 u
des:rablj rnco power -s ru.IuIud.

AIR OPERATED PUMPS: -0 stop m1a pL.rmp rnr.-.
rOpeir:li lU in .jn enin-gercy s:1uiatin n, 5!In1;)Iv -Ici n rhe

:Ifu Sf Iv ,isor 3iipp-ind, insr-1krI iii -hn:: Sr pply
lu :A pr om4,-ly lu-io igv nwil! Slop 1 air iipply

to th vUJrTip, p . u railo r u :11:np,.rw; ouL pi.1. m .i L L 011
- i:lve shvmuld 1.1L lar Iated Ii,' 'ipuy- 2WijV fro:l 'hL

p.inrping ucuipme nL such LI--a " jn bu c'ached sa'ly
In r. femrg rlcy s1u;ti-1r.

WiL X-N DJMP & ENGINEERING, LLC
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..... 6W IL EN
..... . .. .... S UCGGE SrTED P E RArTIa0N & MA IN TE NA N CE
OF':-A11ION r 1-Le Pr-F-t an<1 Pro . 1o X rurr-ps a-r
rre-.Iu::ricat.d. 4ricI rdu noI rpqJ, rn ir--I RF LtriCuICr.

Addilional ub'icat o wil ro djrrnagp' t-E p,.iip.
Ir'''- r .! t,1!1 pJ-oIpV is -- :vily r:AIC;1[01 by a-i

Pxi.:nal scurE'. 10 puirp-, .nL-rjIl 'unecat~nr r-iay
>),i wosliu.I a wuy. I rh E! pun p i h i1 rnow i;rj to a no n
l.brica-ed r loca on. 11 nluy neud to b riassorutud

:r)( rc.Iiibr i.;:.d a: dnscn br.w in rII1 ASSEMBL Y:
JISASSE MBLY INSTR UC'I IONS.

Poopip (Ii$C|l:.: rorL Eiri 132: conur'il nri !y lir:'i."irg the
clumIr. v und-or p -s.7.i.o of th o ir N-Juply !U thC pmLJni) A

I 0nqL:IxQr is cUed "U c nir-ci air lr A w..ir,- wlI Iij j r mfd'n
valvc is usd to c'onvi Yl.urL. Purrp ciichargq rutu
Cnin ;i10 ti1 cu, I-rolcd by tirarl-r. I ii! pki'rl ; d sciar qn.
Icy pa-tin Iy clsin. a u''vei tII discharu linn cf 1hu

'Ici I his iti'on i--icreasos Iricriron OSs whirri rrduer.;
illw r L!n. ISn P Suc tior 5 ' ' his i usc fui n en [i nCe nued

uO:s1S L, cu-itrol lhn pumnp fr-orn a riiott ocat on
W'irri in 1iump Elisc;1i.1'u-j oress.Jre Eriu-S Cl' .i:xCui.u S
thle air tiupply DressJre. nF ;i:jii.;r> will s-op; ro [ripAS;

Or pritssui P rn Il ! IalI is 'er.er., ard pL.mrYI) di!rr u
w:II r: r% occur. The PL.rn| n;s ichGu: a "dct 1rhr.a d'

Silti01lc r An z i :I he rnst ir:'.d tiy i cni.i i :j th( fli l
dSahrge p;-nr ;-u ar ;ncreasing ihu.ii i-t ur ss

Thc Pro.Fia in* Pro.-la X-' irni;)s riun solot!:- 0n
ctnrpressuril a r -i'd di: ro" gernra-' hora. i c-rr

yciir ni;:L'ssijl.j:dJ rdrmpcritlro w-11 nol !If AffUCLr.

M4AlINT;:NA\CE A:%D INSLCT'ONS. .rce Eich-
H:DD:ialin-is un uri:, nirir tuflaruc scl-r.duleF. nay Lw

c k14r r-- fo.r vu ry pr r- l I :ieC-ritg O usc , Iine p ro .. r r.,

'idGCO ity an' ri asrtivi s- L iLi0 : llu-d L11 affnci
Illu parts i1A fli o W ilflin pur;; Poriu -iw r.spe.r.t'cr&

.'.r-: ILucr- :Jinud in (i Pci th n C[ rean.is 1)r p'evil tingq
.j')rc4iw-dulud pun-p downrirn Pnrsorin f.iiril .r willi
ihe i.J i p's co -str -Ju rin riad Hierv icrO -rclri h I .I I r ii'1id

&- a -v -hr- or rrjl.ti es ha1 are dc toten durinq o jX-r licyn

HECORDS WIn sericu Iru'jLi-cr Ua reord shoulrl bi
ma de o& a!l f IciSSd. y r hi, a:rS a Lc rcpkiccmnrints. Ov, r

LI period ol i'nn, siirii rr-coI< ; b-coir- a va Lablo
120: i-br prediclin .di prnvr.nii;i itore nrr'aL-ri.nnce

I)^-bli~rrs and urarm-;er'h:lH Hodwrciciu ri ahLit.on
zCC r.|j4; ruL:rrIs rvckr.! it prnokif tC juidui1vy pL:nps
Ih al r u plj r!y s uil c 'a -' I -r a ppli -- lin n :.

TROUBLESHOOTI NG
Prir|ip Witt no0-t ru|f Or rUns Jjt WOV.

1 trnscire 11it' ?i' rlt pi S5~irf. C ul lIust 0.3 BEar
': 5 p ijI a LDYL rtup pr c!t)LJr I,. I I il la t tlI I di [lerer i . Fl
pr L'SSL r 'A l e i :r m c I 'L:wuic ri -r n Ic t and I:qL: i
&ischasr'o pro&ri.roul is rot Luss h! C 7 B;' :10 p$'l,

2. C'cck iar inie filtr fr duL;ris Isec rpEcorarnmelrh

3. C-eck fo' nu'nir air cu!akge *blnw by' which
uVw1iirl inrJin-nc wo-i SLalE:bcS in lho L r valve,

clrx Spior, Irain shaL
4 D:r.eo-I1;c pu'p erd chec fni 121lrL.CiioSn

III 1hil 4ir .;.'sa aWtys or ot);utLs wem cli w;:d
ubstruct the mo nnrl ol 'rn:urii..' pur':s.

5 Uhec1 Iorst.cki nq ball chock vaI.s I n1ilc!rial bu 1r
ounpicd s ro-' coripltib!c with nun: e1sto-irs,

s we.l iri may ci- i:r Ilcpla-ce b--l c*h.ck v.;1l.ies zI
-,'a:5 with p'puvr elastoners. Al,1c. as r nn cher .

sajlve boils wear out. thev liecon Siiull.-r and crc
bi ccorn u st a c k n th :Eais. Ir ''h i ua ;e. rucoluc b .- ullis
e:'d sccat s

6. Chfc: for Oiekoc ririnr l)iSot which it caiue 11-e
air va!vn pou: tO 'L- ullUlc 2-3 shill

7. Rrnove o-ug iroii pilot spoel rshbiii-

Pump rmrr'5 bur liHle or rpo product f'owtv.

1 Cnreck for purr.p covilation: s:nw H:j silted dowi'
1k0alIloveI h i--k mnate Iia Iro flow 1 I-.o I- r;Lri ;- Jiun Ibu r'.i.

jI.DE% PUMPS l- a3\'rIL!,YG. LLC

Vor': y 1ha. we c.jurr- rc uir d In i|l Nl1.1ii is r1it
ratnr i,;r' rr: vapor prcss-'o & -11p h Iiotritl

brimLj puprr p i. e i|irt.|,

3. hvck Ii' Lc Ii k r g tba I I -t 1 k .lve . I i r ma- ial |ang

lirrnpuJ i5 -ut. zormpriAhL' with pum p Liaslor;iurs,
.rily u--cu-. Repl.ce 1-1.1 Chix;k vlyvcs ard

cCat:9 uirn nuiccr alssomerq Also. -is '0 check
Y Oiva bal S a ;1L. " : ocnr r.'na1l.ilr Inc can

becoaire s Lc in ricv Suats Ir tIis CaF1, r placn hails
.iri:J ress

Pump .li Vah'e fr00.5.

1 Chec; lo.' excrcssiv r-iisu'e ir ror.piesstrl
air. Eitricr Irsaial a dlryt'' or hut air jrqerator Mi
ccirp rJss u J dir. A li natively, a cci :sc- 'i e:. may

be csed lo rernove 1ho. Viot- -r 'reiin 'he ;ompr!ssEcd
ar : r.inrlU lj.iirjation.

Air .'ubbhes in pump dcrahrarge.
1 Chock lor rupturen iaiahrain'

2. G1'-ick 1iibfdr:E-i -L oter pis-ons :re fr-- o Sect L 7:

3 Check lier:no5s ol luste rur.!, ar 1'r. tIrriky I
-rin!- iod sGlS. uespeciillV ut iiiako rr:inifold.

4 Eiisu.'- pipe ron:lr.Ciiyn Iroair-;.:lt

Piadct coanes out air exha ust.

1 CI'c 1. j I-r diiapIiragn-- rL.l.LJ.:c.

2 Chock ihurieus of utst: psiors "c ahar[1.
'w :: 1.:; 024
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P..OF--- PUMP DISAS

r dl Re qu i r ed:.

-3m rn . :7'1 R
Wrori .i

* 2 .. 2S rnnr1' Sockcts
ur AdruS1at'eCWrrachI

Aflus.ablu 'rrri c.hL
V.F.A equppVu wilh
or-ft Iavs |such as

ly o r.plasli"

or 0' .(i riui.alo
r iU:r9lI

WILDE'J

SE M1B L Y

CAUTION: 8u'jr. any rrintenr1cu -r rcoaii is -t-orlud. thU uuprnsd sir i-ne

-c lho iurnp slcuLi bp discornecterl and U I iir prn$$.J al owvrd 1L b-uud inom the

.iu' kiscnnpr.nc1 ;ll inl1aku. iiscIp.rr, and Ul' I.riu Drain ti-i pump by "ui nriq it

uwipidu .1own anc ao:-:ving uvy f-u4c to flow into R suiLItel con: ner Be aware of
.'I y -lIZtr GC.U cL-rt2 if canta r w.'Ih youi :ocss Iluid.

NOTE: T1e iiodel usce [r:r .li.c'L ii ru(c[.-i incrpEr als rul)3! d i pl-'ragms ard

L1oIl. MudI WILI- P TFL :-iainhragms und 1-alls +r lhn 'n sarr e McL wh cre not.'d.

/.' L

iS

'S

IA
Stop -L

P tinse nole aliinrnen'1 irjr--r -lr
rf.:r 5ncr.iifnn. Lsa to prapuriV. ii~lr.

lq 0 r_;i-l>OI "ic --'n:lit.r sertiuon

* 01

Step 2

Usinv a 13 -r rr-:C :2', wro-ic , ICoseril
th. uisi:t-irge r-ar I from t-e
Iiq ucl- a r rsa

rA

Step 3

Ru-wvf 1hu disrharg1 Mnillld !
exposL .Iiu valve halls. vaiya seals
am valc strji" U riil'js

V.'LDE- 1L.V'P & ENGINEEPI~fi. JC

HNF-52451
Rev 4
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WILDEN

...... O .PUMP DISASSEMBLY

L, -- I
4 t / hr

.16

__ 9

Stop 4

Ro' ow.' 'i r disdijrUu valve

;I I-j. Sit1 D!-id valve seal
U.rngS f'om lLl discharca manilxln
ani '. qtid chamner, insp.1 fini
ricks, qDL.g9gr c1nrnii axici'k <r

VI . } 11i orr r"1 Oice.

Step _

Uing a 13 ni ".22 1
rnnmrw.: II;e - ' r- n'IQm c

Step 6

Reruvu thu i e't valvr balls, seats
and valve srat o-ri-ngs [rorn the
I:cJid clarncl:er ard inh! nmnifrI(:.
irnp Ac.1 ror rirks;, coLe-, 'c:h,--r1Il

Ar ickc :'rabr;1.;lVim (I

L.k

t

it

S - 4
j

Smr

Step 7

Usi-ig a -3 *nr-
.l lvn ier i wii. ChiaiilLburS ''rcinj

.1
C-4-'.-

sit JL#r.,.

n t,~
Step 8

Tri(c l(luid .hancnr 110ulrl, bc
rrmo'd 10 Ccxc.os r- -:IL dia ph';rn
and ouwr 01 101- -uate fnntr

seclinrn .no -urnovu lhn 00;.M1.0o
liq.iid chArnbcr

Step 9

Us-ng .vc ad .sble .rench.s
n r 2 5 nm 1- so:keLs, :--'rnlve

dliagh'.iqr asscrnb.tw [rurr- cntnr

":il-:nI .. s5|n-1bly

WI DEN FPL? E. ENG NEER.NG, LLC

HNF-52451
Rev 4
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WILDEN

'-d ~

6 .-

Stoo 10

Acir i Icosaning if:I rL:-l :ng
kIm 1t.>:e: f is'!an 1-t: diaph-aqfl

e iser- I:ly cain Ho ci stm abi d.

Step 11

To rtir-.ov' '.-1I e - iiia'n-ng diphrrg-i

a:ssErf.!' lrui tin sh;-ir. sr-.c-ire
:h.1rt -.,-h soft w.-rni I i vi 1 itld will

c'.w rol 1ne :uda(i )1 I iii- e'i a. i~n
i,iirA 5:h1c is rDt n.zkud. suidkicinrl.

or Uor'ge U(sir p in icd|Icn i:
V reri L-. rr- ioyvU -: a ph rag r" a ssu 11bly

iro:r si.lt. rpc' -0.I l:mrtr fo- wear

-Lr | w:tif fleELL'ssu Wil:rvn

ji -3r1%, if nE' r Lussu~ r y

S1010 12 -

nitpnc- diaphr agrr!;. outcr lnd

i:111: j)isr.rr,. far sigrs ul wcar

Replicr: w.cli r.n-Jine Wi der. parus

il n'EcEssry

GROUNDING STRAP FOR CSA PX200 PUMPS

I C0iU>1.Clti- . %t.

ONOjr .7

Cara:ian Stnrdarcl A5.Voc.stior ICSA- co:iligurud pjirms rmus1 bi
ritniriaIy qrLOUnded uS ng the grodingir' sirsp prav.ded Ilquin II.

r!il)ro:Irr Uor.mlding C-in catiso inDraplr :ncJ n7|=np.qnr-J5 opcriaion. To
Lrcpurly :'i-v-"i i 1 r i oJI!(1II'. Rr(!.|i1 ':C : GA c(n1filLfrnr: PX200 puip.

.de:ily 1N' L"d q!: OL ruiu flL.) '-C 0 3I 11i (hi.' r-1svr fl |in1, using i hu

pr deri cI.-1-tjpprmt. :C'ew am", ur;uri.rmy wi'e, '|iri o t qh.: LroLJndig

scrnv tnrougl- "hu '11 c.nding w.ru Iuy, into I[c r-laLur pull irid rtitei

i~LcurLdy 1 q.rr. 2) Co:lciior. [ t'fe murnp grauirdinc pru:.Jure rmust
hr.' ro-e .n ccord.ince 1i1h :ocal codus. rw n thn aomonce of local cd-S.
an indjitLril ur njc.on-'Iy rCrWI-grizcr C Lti' havi-g IirWrrr:O DV2! th1 e

s * : ifid ns2uliur7
,,- .. :- - '.- A 27 WILDEN FUN!F & F~\IG:N ER;NG. LLC
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WILDEN

......... I ....... AIR VALVE DISASSEM BLY

Tools Required:

5 rnir. L.& i -| A;:I l
Sr4y clr)

CAUTION BLkuru any m rrr...drL-c or ri). r iS attimCI Ih.I co:nr1Iuic ii In
,a hr. 5uri p sl-old m d-scoiiccredniiii ui. .ir p.i-isuru -iikri Lo blced Iran iI-.

pi..rn. DisconneA ;'l in ake, d scharge, dr..ii ices. Jrr ihE pLfr-P by 'urnin' 11
LpS-*Uie dO'.rr and a 7.nwin any ':u d (ci fHow ir[r; a uliabl u r.enla ncr. Be ar&* ci

rnaz;1rrnis affncir; of cor r',;f- wilh yo:r procss Iiiid.

Thi Wi:dr.n P200 Adriinr;-1" r' tal purrp Sir.. "he revolutinnary Pra-Fo air
rfi51rifv-..inn syslani TI:u PX203 Advniiccd ' -ut11 pump uscr -:hr Pro-Flo X '' -r
rsilrin idi.n $ySlfr1I. A 6 '1iir. i-) CAi ir-i! conncc1s In P air supp- ihn ce niirr SP..clr:r
Pro p rri. I i ir y COflpGriil: sL'ciis r nftuc-' 111 .. r.rilIC c"1 Qffi i.:on a'id a-11 ow the P206 10
roil Iiry 'ruu. Cc Nii 1rcLitd 01 pclyrryyrre, 1h!: Prj F:n a r -iislr-u.nn ry|nril u

dusi' cncd to per I or rrt In oroll, i icii fr'.e.r.g , non -s piri,-c, rouwh rL.y arpi' .1 hici

J

* k
-'

V
- ~,.-9d~ A

-4 -
C.

Stop 1

I O OSr . ' ;1 rjr v.l vp n-irs ul:ining
S I r ril 1316 ' A 11 r. w -1. '1,2l

WILDEN PUMP & ENGINEE[iING. LLC

Step 2 Step 3

Rcn:ovc ru er p.1[O (iilu Jir v1  vu L!41 -Dvwi y air vi , i,' nni iy
:cl i r.nm -. 'r ''lvr Eiasinmn-y ard rerlilCwR iir v.iivc pJd'kot. foir

@>: prosing rr L;'I I ur gjpcket Ior ir.r-. r.- i rspi.CLionr Rapliuce if "0Gcvku'iy
li i:. IiplA ce if rie!C! ssary.
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AIR VALVE DISASSEMBLY

r-

C

F

$top 4 _ Step S

R move wir vYlvt end cap -n e xpo ' ~1'2-irv jir va4 s:0ol trnn air

).r Valt spool trj siliply i UiPn ip vrJ!J body by [hreading one i.ir

on Und rap o--icc ar Yaiwv ::rllr ar valvr bo;" into -'F end of "Iic SoIo
jr-d.j gerlIv liing the SIool1 nut Oi

run-ov 1. ia '. valvi borJy Ir-.;ne.Ct sQ-UI lr
s:gns cl weOr rnd ruipit= c--in-r
a.:s.rnl-:y i[ nrcessury Js cadtion
v-hen hzindliniu air valve spoo. to
priiver! duiflititp S;
NOT~E: SualS .haJId r:X b-'n
re:ivocr FJrom assrb.Y Seils :rur
nol saM stparute!y

Step 6

Rernovo pili spoo- shrvc r2t (rjifg
snap ring oii bocn sides fl! ccrnrer

tecian wit-i snrap rinq pliers.

A/
-4

0

9 -r a

Swp I _

Fle-oYP pilal spo>' s:iefn fron,
cerier ieuLir r.

Step _

Wit'i 0-riivu :>-k. qentoy remove in r--r ng Iram. the opprSe 5:dC i ' he
ce'itur u cu"o o tl'.n sponl. Gently rnnrwr.. hri C)1011ooi from sileuv

anr:; inmpuct Ior riirk* cr ggiigas iid umltr signs nF wcijr flrrpiac.e pilal

!lnr.vri. asmnnibly Dr oAur iein.e a-rliLls i reccssnrV. Duriny ru-Ossemhly
reve. :n9E'rt fnr pili spool rimo 1hl slee':e willi clii Cen'er cul" sd: first.

Ihis wil u --. "r pur r.FS1 h - _j r'ar1e f-r.ng -md wil; be dinrq n ed i:.s it sli-Jes
ove r rt- c p uris c u t ien (e sleeve.

NOTE: Sirals S-o ull iio't be rernav:l fr fi1 pilat spDoi.
Seals :irn M-nt sUlLi 'u;earatnIy

29 W11.D F.N PUMP & E N G:Nt- k- NOG. LLG
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...... - AIR VALVE

Slep 9

Chnck cenrt'r .9:C' -I fId rings
fo -iq.ins of Ltir. 0i r-c-ss:-rV.
rr.mi-v G!yrc I g n .vith o-linq
oick ii-idrcep!ue i

DISASSEMBLY

PRO.FLU)(SUBMERSIBLE PRD-FLD X TM

k

Step 1

Irstall ; 114" NP i;pu pluig
I CC - N'(1 08 g r 0 0 -701D-03: into rr.F-
1i0OL s.uu: b E!Ld :-ri lIanr'P e .ho
Ir ran oi 1he ce-: nr -;.r tir~n

Next, i-isla'l an fl1 tiordIl subm^Y.5*-tin .ir vaNvN gaskEt
|(2 6t i -S. T h s.I U ltr sIhIA N air vAI y n kiu.:k u t Uan L1e pL.r.'1:-sn

; L Q.jr% paj trl r vr'nc:rLJdd wILI Lit-: p'rndSC of . nW
r Lo.I X " pu:m1p.

WiLDE N P L,' - M GNE - FI N L LC
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WILDEN'

*.. . EASSEMBLY HINTS & TIPS

ASSEMBLY:
Upor uoriormir.rl 0PLlicdlc mair1 .fr.w i to 1iv. air
d.striliut!on s-S'cin. thu pump ci now .1 'n:-scr-ibjud.

PInasn refFr to 1he -1 snssnnmhy IIs:riy lur PhLUS
a-d lXir' 3:acnomr!nr To rcar.nrLfi n:! zurnz: lIvw

tLhu uiasserr:bly -nrucIior.s A ovrC orrrEr -ne air
cfiscihufion sy1rom L rlu.ehS L tin 1-Ittnnied firhx 1len

thn diaph r;.qrr.r ri-5I f:n. lI y to r.w1r 1)d ph4i Pk'luL-s 4irn.
rIt.i bippl-i_ jIle 1 11q1.20 specificaions or: "Iv s p..qe ~lit!

fol!owiig i:nI will -so v i- 1,hn a sclil-tl procoss.

" I tU-i c Li.' ur volyo 0r f. contor srcier shafl urid pI'IA.

:no:3o1 borc wIth NWI L]J A 2 w-'liIf E3 bear.r y g Li
or eruival-ni.

Clear th: Insr:E DI 1iw t0Itrwr! ste-ion shrih L L-ari to
nur.51.iE no damagu i!= do:^10 (0 r!nw lItf sars..

* A saI11 ;rnouni \ LCI y ra-JC ? whi-u FP ! iuaring qrr:asE

crn e snn lied to :ic rnu!fli 1rd ir voln (1 .sk:,2tr -o

noc 1 qa kes during a ss .'r-ibly
* M uk r .9w ihai tho RxliL. p cIr or. tnc rnull'-rar o!utu

i5 conciteri h.1woern t'w iw-o uhai.st por-'s on thu

UU11l1- GIVI'T n I
* 5.lUi -Iu 1. 5 shild be :ime r r. r..:du co rhe porE.siilil9

& soLz rig dur:iil Ci Ihuiiflg.

PRO.FLO- MAXIMUMTO UGcUE
SPECIFICATIONS

Dosc::pli an o rla Torque

V . 31' , : -.. r,i

r: I.' hi.u:!.. . u! . , . , ,
J,- --. :-.!: IC1. :1:.."'.ri 5 '. \--i ' - i:.. . i rb

PRO-FLO X' M MAXiMUMTORQUE
SPECIFICATIONS

Fall. 1 P-1-Toiq um

A. L . .1) ** A:
ti -4-r - ; I

Figipre A

%' L- I.i)-i .*:.

SHAFT SEAL INSTALLATION:
P RE-INSTALLATION

* Oicu ;11 of the a - suals nn-j been remncvc.Jl. ,Ic
inside of 11, hjsh rN '11 LIld br. C lioned to ensu re nL
dl Uris is I'L L'l m-:ay ra s pri 1'1itiir0 d.3narge to ric

nesoa s.

INSTALLATION

Tr.-n li-llrving louls 4 ar-i hre. ird 1- aid In thu iivon.Aiilion
of 1he nev seels:

\ ueclo N iT In Pir
0nillipq E-rworivsl

:lecr:z-i TrJtir

* Wrap c:nciral 'apzi i-uuiid .e-h leg of thu rLel.jdu

iil0Si pi 0. :. |1, : shri-ik ;ub r y :1iiy alLo tiF uS-d . Tnis

Is doriu :o uri ro(; rlmaging thU iL:Sd- Gu:-aR' o :ne
new scid

" W itn a ri r.w sml ri - .id. olan tri 6t.v: Ilugs f - 11riiL Ut!

n se pie:s Ins-rdc 11 sual !iig |Srii Fig.ure A.!
* Cofn thr pl:nr s as widu dr uhu st:ol Hl arnetrer will al'ow,

LU-i w:rh tWO iinors IDll dowr on (he top par'-onri o
thu soul .r:- 10 in 'inny h rin s-id,. I S o. F iurn B 1

* Luygui ly. p tIC plinrr togrm1lior :uo 11 Ild mh I-- ir.rD
thn I rney siupu A o su r to p..I' thu s uui u a s iohI

of a irln(y N, uS possirn. -his w.! alkw thu St-l tO

rr rAl !r ni n thU ,s in~r :O u IiO.si nr

, Wit.h1 -'hE scal cl.nr pud i-i tl u pl:e-s. ri er: rne scal i:to
I'-u biliS h bore and pci cii tH I hiOU -ii of ih si al

n tu .lit ;o'-r q qicove. Once !hi: Lui'|l' ' 1 ie sr:A! is

sr:.t d ir. ti u r rO 3 n-jo. O' ml 9 t-'-C CI Ii pros 'Jn i Or rh i

n:ienV. Th-is wi:I al11s" titjes Jh partiud ly snap Dj0 R.
;t orig nal Fhapi.

*. Al i r ;i n. e-rs a row ner.vi;d. YOU will rnticE a sliljhi"

i ) .the se ape S BlvorPo coal ran be orcrrily

rcsiae:. -np! lulmo in Iht. sual L1OUlrI hj remnoved as
rnuci iu ossithr: This iar ie dor'u with C0 " "'EJ

Ph -1 os sc rud- ivor or y r fi;n ;er. With ui Liur 'iL; side
rof thFe sz.rc-wvc ivun or vomi finger, -,pply ight pru9u
t. "he pea l thE r L,ri- *I hi5 p.Lm asJ re will C:JusU lie
bu i ril) to he. a rr.s complotuhy IVl i er .

, Lubr icuJ 1 1n erge & 0n 1 sh- 'L w.h NI.G gr adn ' whi

EP buaar:i:.jg qie njuy.

* Sbowly ir-arr ihe, cenrir shalt wi'h i rotl.ir'.l n;.rn.

This will rxiiioie i the resi:nl q of Iho suL:l
+ 'Frinrrrn Lfh|u "-pi for 0-n i-'ina-nirg scals

.- i .1 IF '-..|-r
Figure -- -- i -

WILDEN P1 ' P& EtG INE-rING ,.LC
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m WILDEN'
Po....-. EXPLODED VIEW & PARTS LISTING

P200 ADVANCED METAL Full Sthoke Diaphragm-Fitted EXPLODED VIEW

2' - 2

HNF-52451
Rev 4

S 112

.1(J
'~'

11

A

.. t;

S

Z)

-i,-.

is~
112

I.,.

lt

:in~ 2

U.

22:

2'
r - bi

L

-'Th

is

FULL STROKE FT F E +1IT1

17 31

-. .

D

ALL CIRCLED PART IDENTFIRS ARE INCLUDED IN HEPAIR KITS Isee secion B .

Wi. !1..N I'J MI' & tN IN- F'NC. IL -32
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WILDEN
PRCHFLO-_ _ ..... .EXPLODED VIEW & PARTS LISTING

P200 ADVANCED METAL Fll Stroke Diaphragm-Fitted PARTS LISTING

Nlo Iks~cnlpIn ll

illoro A~r Valve AmOci-y' I

3 E idap Orini
A itr YbI qt .1.kl~tI

5 Mtillier fole C nsk!

If .Y I '. --1-.

I.1 RtmovBy Piloal ic Any

1.2 Pilo: spool Elcai:inr a..ig 2

12 Sbnfl Seal 2

15 Shal 1

_ I j .

l 0 iph fi l 2

Vj Q1:ble rislar._ 2
20 V3l0 8411
pi Ainifal40-r-ng _-. 4

22 Waloi!,Sm.li_ , 4
23 Weline Sa10_rinq
22 .,:..e1 Sc l'nj - '

i-,i.r.r:.:d pl i n

1.- - . 1:11d1 :aa :. S "I, . r

I- :. j: - d. ' -. L .r .. N I i

- - I;'.1: '':ill | "|- S 1 _

jn I -f. Ma.iLI n I

1;L i 3 SI L MLI. : |. '- N II
- ~. r- 'I.'; .i Fur - :-

- *c~d!-
1.:u! i.Fi- K .. ;e

- :r-.0.-.rr P:ll - ' 5 T I

F - . r
-I - ~ i - .11

1.p . i i '.| r 5

J- 1 aph' uen. Prirmary Full Sirke Frr 2
3k QJ 01gYp. eaak.p Full StulakPTFE 2

- 1 v'.. r .. f. . . - i -;Ill - . - So!:.ilu , '9

.--:r '.Vi Ai%- I': - -- : .J , :.!. -ir: 2
All haIldl3to iklut aro priami&rp wear pat

.I

P2*APPPnSPPP
P.9.

-i 1021n

0-213155 22....

a 2. zi 0 4

07 -Iit 4)

215-M

3 1

D.2S50-dt-

q; 5.5

1121251

U-

a - A

i . _

S£-1 C H

- -l O

-? 13 I

I.

gi-flS 52

01 26115-U
01-3'5135-!i2

1Q 3N/ -r

-FA K
Im B 21- 49-71010
G2 .3Z!10-55-72-3

D2 W_03 f
-E U

02-11 25-M

2 .5 c7 3 - 4

- Q

C3 ?. f&

K 42

3-

I,. ,. -r

I

FPid5$

ID3l72

drI K'1.3C2

7231 -5-1

02-IDl

2.1 12SD

U- I C-3

nLC-

-*-12.

n -ra
':2 .'& C._

_ ' : '~' :-'

WIl.C'j iUMP & ENGI\EERING, LLJC
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P WILDEN
.. EXPLODED VI EW & PARTS LISTING

P200 ADVANCED METAL RDOuced Sirv@I Diaph a m-Fitted EXPLODED. VIEW

H

SI

7
N

4'

*1*~**, ~ *~*
5 ~-.,'

t.
K

.1
-, ',Th

HNF-52451
Rev 4

A

JA

,9~ 1t

. -- 2

t. -

J.
-1--

(4$.

U -

S.

-2

S

'~ ~* 11 ~

* 'H

*4 -

'4>0
U

26

..fl

- 2,

* 22

24

TV

21

* 75

21

2fi
. I n

ALL CIRCLED PART IDENTIFIERS ARE INCLUDED IN REPAIR KFTS see seci-an ).
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, WILDEN

_.._.- E X1PL0DED VIEW & PARTS LISTING

P200 ADVANCED METAL Icduced Sirake Diaphriagn-Fttted 1."A-T S LISTING

Ln No j|tcrripiDG ______

Pro-Flo' A irValnAumfnbl 1

IaU Cap 0 riwg
4 A.rven- Lskn!

* S [ftlul1 PCt Q17 zak:

or'':..bHL e

.,L! k :, - 3- !

11 I ilenavmhle Print 
51rgc As:|

17 FP 1lr Spl:?l lai l r Un 0-rng
11 Sh.3tt SC3J1. 1 %n:, 5pI ;,rn 0 O-ri

1, Sha1

'_a _ c pDii rrm

7 Aniftld rng

4 Y Sea1 0 -ring_

L : " - J . .! .

- ... r 1 :1 *.:- F: l ":S. l .AI

71 1 . Y, Ajy,.

a i i!.-Y:J. AtJ- 1 .- :1 SD~
- Y. . urn

1 
-| "'n!:. F"

. .:1 . V . -:i -r. " 'ri I I "

% - - - 'r

73r5 .' - --

Au h : v i - c:. -, ' I. .:- r

All hlfalrlo el:ci.S4 It | . I.I!ar I~mris

|WKIAAFPPP

r P.94

-1

ni 201-20

01-23952

01-351152

2!K I QU

.01.-S i 5.

041549 ma6

I1'-1 iSA-US

0220-59'
r. - -: -A

112- 154)-]3

l2-1105ZZ1

02-180-551

02-112501.

02 53' '

' ' U-1

S i

N ' 5, 1
..b 'At- 0 ;

-) 53"2 il
Ii1.1:0 I

33'532 )l6:63

35 3'1 'U

P:M'SFPP P2.Xfl5FPP
R.,N FINm

0:- l 9-70 h1301-51

)" ME-S."2 01-2395-52

_ Y1-2si,5-%2 p1-is1i114
011-505-52

J.-.1;I3 . 'l§I-FJl v|
3--O-|'- 1 !I1'A-.OIO

D' -. i C

3- 6 -- 2C UI--' ! ill

U -]&4-T 02I 2 2_-4-M

W:!321D-'S!~2l 02.22105i225
) 2r'? 33 0 0-"

Y, 2 E D. 0 ?E V

- Igig-5 iu. 1010-5

07. 1am -1 (2 ims S65
M 12N-55 ?0-1i15-5'

--12%__ _N10-

Vf LJJ C? 33 C? -5i

:. i,-M _0
c:-' stR ri ?- '2 5-± 336- 3
C C2 1 ? 2'. 1+ -. : :

.? | C) 1

? . d d.I .*i.rg j :13 '93
V .0; C-NX 903§d -3*Ofl

Cdfli~' _~--SUP k~ 33i2u

N Hr-I ~) -0 :UI~ _fA

377

HNF-52451
Rev 4

W9 IL D= N P:1 M 1; & F.: N ! I NM- 1' 1N '. L LUC



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

WILDEN
_...... - EXPLODED VIEW & PARTS LISTING

PX200 ADVANCED METAL Full Stroke Di aphragm-Fited EXPLO lED VI EW

33

-4 20

Sj

2

a
Nj 13.

L3

*

z'cc A-.

AN; ~'

fr-c
t t

I>

I FLti SLTR KEFTFE -1'T

1 21r

ALL CIRCLED PART IDENTIFIERS ARE INCLUDED IN REPAIR KITS [see seolion 9 .
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WILDEPJ

EXPLODED VIEW & PARTS LISTING

PX200 ADVANCED METAL FuIt Strok9 Maphraqmi-FitIed j PART S LISTING

11.411

I'

ii

10

11i

12

12

-5

-U

2

Oei::4Ipin:h __ _ _

Pr:1. :nX' Air Valve Assrmhivr
, , . .
[ . It.!uic iF !2Ax3 C- -

[Ca~sire. 1.t'ii0. Pry- EE

I Gk.aq MuMsi4 Plarle. Pro nlo X

~..i:Ir.-i ,-c.i.zfrI ij

- r ingw (-20'. 4" u:.:r-un; Pu 04U 113
A . . ;

- L- l : r - Ar . - 1.ly O-r;-i I .. j2 _

J-flin~g f-ML All du! unl Plel .0 4.4 A- D IN

Sholt Seal

I tSi M - 1 as A rnb
1w

N-ot Sp-ii B8Ufrl.00  V

. mrpi1m
13 Irpherie

22 YiIo 01i
L 2 Maoirold D-rinp

24 Ya1, 0 r 4
2 WEIVE SEEr!}.l-i 4

2 I1 im .: -I- ! f.l;r I
- ll 10'; r::Ii: 2 A43d -Li. -

L. - - IC I '

f11%- L . -. I

D o - ,- a j~., . U5 1 ..- .1 i - '. '_
- . ' I ; : ' .1 ''- I 1 -h1 1:' '-1 l .i i. ~- Y "' - - I .- i3 - _

*- . .5 . - ii f-. ni-" :- C-;V.II".3-''

M 3 3 .-| di: . ' . S :.).-.P' 2

) tra - - iin-.-. Fuu Ii- S nu PTFE 2

II ur.'' *i'f .- :-P:re~ -E -

SIp :' -jY 1:. ii5 ' jt- - i- - ':-':3 i-' -

-~Isif . i pri;n -. r : i .

:.-.:' Y . 1 1:- 1.|. --

-f. -I 1;. -1 Ci 5

;11 boei~m r eg prinry wcil 31CM.1TF 2

v. ,.H... iS

rx.j3..~M1 xmk10Ii'ViA |r~N 'sa.ISa

O_2130 D1L 3044101 Q2.-2030-011

y |:Li' - -yAl t C 1
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INC.

9665 S.W. TUALATIN-SHERWOOD ROAD E-MAIL: sales4dplasti-fab.com
PO BOX 100 E TUALATIN OR 97068 WEB: http://www.plasti-fab.com
PHONE: (503) 692-5460 FAX: (503) 692-1145

FLUMES:
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:

1) 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.

Page 1 of 1
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PALMER-BOWLUS FLUME GENERAL FLOW RANGES

Conversions:

CFS x 448.8 = GPM MGD x 694.4 = GPM MGD x 1.55 = CFS

GPM 448.8 = CFS GPM + 694.4 = MGD CFS x 0.646 = MGD

Palmer- Flow Range Equations H = Head in Feet
Bowlus Q = CFS

4" 2 - 80 *(55) Q = 1.73 x (H + .00588) 1.9573,,

8" 4 -470 (310) Q = 2.537 x (H + .01456) 192

12" 10 - 1,300 (750) Q = 3.142 x (H + .0 17) ts

15" 15 - 2,290 (1,385) Q = 3.574 x (H + .01682)

18" 25 - 3,190 (2,070) Q = 3.988 x (H + .01875) 1

21" 30 - 4,690 (3,160) Q = 4.223 x (H + .039) 196

24" 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

MANUAL FOR

INSTALLATION - OPERATION - MAINTENANCE
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FORWARD

This manual covers the full range of gates manufactured by Plasti-Fab, Inc. Therefore, some
information may not apply to your particular style of gate. Please keep this in mind as you read this
manual.

This manual provides information 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 quality. However, we cannot be responsible for damage
caused by negligence during or after shipping. Therefore, described herein are Plasti-Fab, Inc.'s
recommended methods of handling, storage, installation, adjustment and initial operation for standard
situations. This information 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 during installation,
the gates will operate as designed at maximum efficiency.

RECEIVING:

CHECK AND COUNT all parts when you receive shipment. All individually shipped parts or
assemblages are listed on the packing list. Should a shortage exist, notify Plasti-Fab immediately. We
cannot be responsible for any shortages reported more than 30 days after receipt of shipment. Special
care should be taken in accounting for and safely storing all bolts, nuts and small items which are often
misplaced at job sites.

Unless your contract with Plasti-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 for filing a freight claim
with the transportation company. For assistance in filing any claim and/or replacing equipment, please
contact Plasti-Fab, Inc. directly.

HANDLING AND STORAGE:

All Plasti-Fab gates and appurtenances are precision machinery and should be handled accordingly.
While all parts are of rugged design, it is still possible to damage surfaces, stems, etc., through
improper storage and handling. To avoid all problems of this nature, we recommend the following:

1. Support full length of stems at all times, being sure not to damage threads.

2. Store equipment on an even, clean, dry surface to prevent distortion.

3. Cover all equipment to protect surfaces.

4. DO NOT stack equipment without protection.

5. Handle lifts as you would any precision machinery.

6. See Electric Motor Operator instructions for storage of electric motor operators.

Page 3 of 16
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SECTION I - INSTALLATION

GATE AND GUIDE INSTALLATION:

Some gates can be removed from guides to make guide mounting easier. Do so when practically
possible. 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 redrilling
holes. 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 NOT OVER TIGHTEN.
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 SLIDING 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 1" of space around sides and back of the guide frame for grouting purposes.
Secure the frame firmly and protect against debris.

Page 4 of 16
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STEM INSTALLATION, STEM GUIDE ADJUSTMENTS
AND LIMIT NUT POSITIONING:

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 self-contained frame, read the following sections on
Stem Installation, Stem Guide Adjustment and Limit Nut Positioning.

STEM INSTALLATION:

1. Take care not to bend stem or damage threads. This is especially true on electric operated lifts.
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 Nuts", 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 lift 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 walls 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 100, Tualatin, Oregon, 97062.
Ph: 503-692-5460 Fax: 503-692-1145 e-mail: 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. IMPORTANT: 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.

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 allen 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 allen
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:

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 CONTROLS. DOUBLE CHECK
HANDWHEEL FOR PROPER ROTATION 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 - OPERATING INSTRUCTIONS

INITIAL OPERATION OF GATES:

1. After gate, stem guides, stem, lifting 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.

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, turn 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 position then begin steady rising
movement. There is no way to prevent this.

Regardless 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.
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c. Check and reset any limit nuts or position indicators as required. (See Limit Nut
Adjustment).

d. Cycle gates with operators to insure proper installation, alignment and operation.

INITIAL TEST OPERATION OF ELECTRIC MOTOR OPERATORS:

The following test procedure is to be performed in addition to "Initial Operating" requirements
previously specified. The purpose of this test is to check for proper installation and alignment of stem
and operator. This test should be performed as soon after installation 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 fall. If there is a problem, evidence usually begins
showing up after three to five gate cycles. On large gates failure can occur as soon as 12 to 15 cycles.
For this reason, we recommend that each gate with an electric operator be cycled
electrically about fifteen (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 avoid running the gate operator continuously. Most electric operators
have a 15 or 30 minute duty cycle. Depending on motor, operating times should be limited to fifteen
(15) to thirty (30) minutes per hour.

TEST PROCEDURE:

1. Check to make certain 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 fresh, clean grease.

4. If there were quite a few chips, recheck installation 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 from operator or stem which could indicate
trouble. Stop tests and locate trouble.

5. After cycling gates, recheck for evidence of bronze stripping from nut.

a. If stem and grease is fairly 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, installation 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, especially alignment. 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.

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.

1. 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 1 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 - MAINTENANCE

MAINTENANCE OF FIBERGLASS GATES AND GUIDES:

Other than periodic cleaning to maintain smooth operation of the gates and general sanitation
throughout the plant, maintenance of the fiberglass portions of the gates is not required. If desired, the
fiberglass material may be cleaned with detergent or water.

Periodic inspection of guides and gates is recommended to insure trouble-free operation. Check for
debris that may have caught or collected on the gate and clean accordingly.

MAINTENANCE OF OPERATING STEMS:

1. Operating stems MUST be cleaned and greased periodically. Some environmental conditions
are harsher than others. The use of stem covers will protect stems, but they still need to be
cleaned and greased with Mobilux grease #2EP or equal at least once every six months (see
Lubrication Chart for equivalent brand names). Lubricate more often if the grease becomes
dirty.

2. WARNING!! Gates with non-rising stems generally require a special maintenance program. If
the level 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 following
maintenance procedure should be followed:

3. The stem should be inspected at least monthly.

a. The stem should be kept clean and greased. Regular hose downs are recommended.

b. If the gate is cycled 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 OPERATORS:

1. The manual crank operators contain ball or roller bearings and should be lubricated at least
three (3) times a year. All grease fittings on manual floor stands should be lubricated with a
small amount of heavy duty grease such as Zenaplex II, manufactured by Pennwalt Keystone
Company, or equal (see Lubrication Chart for equivalent lubricants).

2. CAUTION: DO NOT OVERFILL when lubricating pinion shafts on manual 3EP series lifts.

3. For electric motor operators or cylinder lifts, see separate manufacturer's 0 & M manuals.

Page 11 of 16
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MAINTENANCE OF PORTABLE ELECTRIC OPERATOR:

1. 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 G661 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.

GATES 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 J-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
following steps: NOTE: Not all gate and guide assemblies are equipped with each of these parts.
Follow the appropriate instructions for the given equipment and situation.

1. Using properly sized wrenches, remove stem cover, limit nut, handwheel, electric operator and
lift nut assembly.

2. Some operators require the stem to be backed out of the threaded lift nut. This will require
unbolting the stem from the gate and possibly unbolting the stem guides as well 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 off 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.) for 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-seal see Steps 3 and 4 of "Gates Serviced in Guides".
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SECTION IV - SERVICE NOTES

CALL PLASTI-FAB FIRST!!!

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: Our area representative is:

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:

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 0 & M Manual for details. See section on "Field Service"
for telephone number to call when ordering parts.
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SPECIAL TOOLS:

The installation and adjustment of Plasti-Fab gates and equipment requires no special tools and can be
accomplished using a minimum of the following standard tools:

10" or 12" crescent wrench (2 required)
Open and box end wrenches are preferred
Allen wrenches

While these are the minimum tools required, installation time can be greatly decreased with such
standard tools as socket wrenches and box wrenches.

If electric motor operated lifts or cylinder operators are supplied, see separate Manufacturer's
0 & M manual for special tools

LUBRICATION CROSS REFERENCE CHART

STEMS

MANUFACTURER

Molykote Type G
Valvoline Wal-Lith #2EP
No. 52 grease
Dura Lith #2
Lubriplate #630-2
Gulf Crown EP2
Mobilox Grease #2EP
Mobil Grease #4
Alvania #2EP
MultiFak #2EP
Tycol Azepro #11

Alpha Molykote Co.
Ashland Oil & Refining Co.
Atlantic Richfield (ARCO)
Chevron Oil Co.
Fiske Brothers Refining Co.
Gulf Oil Co.
Mobil Oil Co.
Mobile Oil Co.
Shell Oil Co.
Texaco Oil Co.
Tiedwater Oil Co.

LIFTS
(Also Aux. Gearboxes and Universal Couplings)

LUBRICANT
Lubriplate Type 630-AA
Mobilplex #45
Mobil Grease Special
Zeneplex II

MANUFACTURER
Fiske Brothers Refining Co.
Mobil Oil Co.
Mobil Oil Co.
Pennwalt Keystone Co.
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LIMITED WARRANTY

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 specifically
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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Franklin-Miller TM 8512
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Additional information vendor information can be found in Hanford Site

Integrated Document Management System (IDMS) link listed below:

http://idmsweb.rl.gov/idms/livelink.exe?func=ll&obmld=165374505&obmAction=browse&viewType=1
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260.02/1199 E

INSTALLATION AND
MAINTENANCE MANUAL
FOR NEMA LOW VOLTAGE
ELECTRIC MOTORS

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
LiJIA I 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.

3
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2. Basic Instructions I
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 eyebolts and never by their
shafts. It is importantthat high rating three-phase motors be
raised by their eyebolts. Raising and lowering must be steady
and joltless, otherwise bearings may be harmed.
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

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 bestto
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 difficultto
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 notto 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 400C test voltage in
applied during one minute.

Insulation resistance Rm is obtained by the formula:

Rm = Vn+1

Where: Rm - minimum recommended insulation resistance
in M w with winding at 40oC

Vn - rated machine voltage in kV

In case that the test is carried out at a temperature other than
400C, the value must be corrected to 40oC 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 1 00C that insulating
temperature is lowered.

4
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FOR NEMA LOW VOLTAGE ELECTRIC MOTORS

Example:

Ambient temperature = 500C
Motor winding resistence at 500C
Correction to 400C

1.02 M w

R 40'c R 5oC x K 50 c

R 4P C = 1.02 x 1.3

R 4PG = 1.326 M w

The minimum resistence Rm will be:
Rm = Vn + 1
Rm = 0.440 + 1
Rm = 1.440 M 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 50C per hour and the temperature of the winding
should not exceed 1 050C. 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.
Heatfor 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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3. Installation I

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, subjectto
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 thatthe
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

Fi Fl

F2 F2

Figure 3. 1 -Base stresses

.WIN
Where:

F1 and F2 - Lateral stress (Lb)
g - Force of gravity (32.18 ft/s2)
G - Weight of motor (Lb)
Tmax - Maximum torque (Lb. Ft)
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

a) 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
motorfor replacement purposes. These shim plates are useful
when exchanging one motorfor 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

c) 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 nottruly flat.
Machines should not be removed from their common metallic
base for alignment; the metallic 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.
Afterthe base has been levelled, foundation, studs tightened,
and the coupling checked, the metal base and the studs are
cemented.

INSTALLATION AND MAINTENANCE MANUAL

FOR NEMA LOW VOLTAGE ELECTRIC MOTORS

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.

I

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 3.6a - Deviation
from parallel

Figure 3.6b -Deviation
from concentricity --

- . Figure 3.6c -Alignment
? - with a steel ruler

3.1.4 Coupling

a) Direct Coupling
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

b) 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.

HNF-52451
Rev 4

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.

_4
Figure 3.8- Pulley mounting device

Figure 3.8a - 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

RIGHT

Figure 3.9- Correctpositioning ofpulleyon the shaft

8
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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).

RiGHT

r-- w-so

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).

INSTALLA TION AND MAINTENANCE MANUAL
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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

Table 1 -Minimum pitch diameter of pulleys

Ball bearings Fr

Frame Size X Inches
Bearing 0.79 1.57 2.36 3.15 3.94 4.72

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
W 250 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 5.65 -
320 6312 C3 7.44 7.76 7.94 8.18 x
360 6314 C3 8.73 9.00 9.28 9.57

Ball Bearing Roller Bearing

Frame Poles Size X Inches Size X Inches
Bearing 1.97 3.15 4.33 5.51 Bearing 1.97 3.15 4.33 5.51 6.69 8.27

400 11 6314 C3 7.3 7.62 7.94 8.24 - - - - - -

IV-VI-VII 6314 C3 NU 316 4.13 4.31 4.49 4.67 4.85 -

440 11 6314 C3 11.75 12.16 12.61 13.08 - - - - - -

IV-VI-VIII 6319 C3 NU 319 4.02 4.17 4.32 4.47 4.62 4.82

11 6314 C3 23.54 24.34 25.12 25.87 - - - - - -
500 ___ ___

IV-VI-VIII 6319 C3 NU 319 6.52 6.73 6.95 7.17 7.39 7.67
11 6314 C3 44.66 45.79 46.98 48.23 - - - - - -

5008 ___ ___

IV-VI-VIII 6322 C3 NU 322 8.73 8.95 9.96 11.34 12.87 14.82

580 11 6314 C3 57 58 59 60 - - - - - -

IV-VI-VIII 6322 C3 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 ft/s
2) Use steel pulleys when peripheral speed is higher than 115 ft/s
3) V-belt speed should not exceed 115 ft/s.
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Table 2 - Maximum acceptable radial load (Lbf)

Nema 56 Motors

Radial Force (Lbf)
Frame Distance X

Poles _____

1 1,18 2

II 88 - 59
56A ________

IV 88 - 59

B1 88 - 59
56B __________

IV 86 - 59

11 127 - 7056D V 141 - 7
IV 141 -70

HNF-52451
Rev 4

WE"

Saw Arbor Motors

80 LMS II - 355 -

80 MMS II - 359 -

80 SMS II - 357 -

11 427 -
90 LMS IV - 555 -

Table 3 - Maximum acceptable axial load (Lbf)
IP55 Totally Enclosed Motors - 60Hz

Position/ Construction Form

Fa,= jFal

IF

R

A -

[- D - .Z=4 A * I~a2 Fa 2

II IV VI Vill II IV VI Vill II IV VI Vill II IV VI Vill
140 103 141 167 187 112 152 185 207 99 132 158 178 105 143 174 198

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 210 196 264 326 368 329 447 544 610 176 238 297 339 310 421 518 582
210 189 257 315 357 324 443 533 599 160 220 275 310 295 405 493 553

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

F Fal 1 Fal

M Fal Fa

11 IV 11 IV 11 IV 11 IV
56 A 68 90 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

10
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The maximum radial load for each frame are determined, by
graphs.

INSTRUCTIONS ON HOW TO USE THE GRAPHS
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Frame 140T

6Ij0-

400- -

320-

00 0.5 1. 1.5 20 25 30 35 4-(
a - > (irchss)

t900 01200 0100 OE]360

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 distanceX
2 -Find out line N = 3600 for bearing

Based on the above, this bearing withstands a radial load of
130Lb.

Frame W180T
WO- -C77C ~

300 -

700-

BOLD-

50C -

300- _

200 -

CD 0.5 1.0 1.5 2D 25 3.0 .t
a - > (inches)

F900 01200 018 0 [3flD

4.C

1 2CD0

000-
A

-I-

Frame 180T

20-

00 0.5 10 1.5 2.0 25 3.0 35 4-
a - > (inches)

|L900 01200 01000 [OO60

Frame W210T
220 1

200-

190O_

130O-

1400-

a

100-

U0 0.5 10 1. 2.0 2.t U. 3.5 4.
a - > (rnches)

1900 01200 0100 Q36Oo

Frame 210T
220 - - -

200 -

1B00

1600-

A 1?OO__ - -

,ioc -

600* -..- - __

400- - - - -

I 1 1 1 1 I I
0.C 0.5 1.0 1.5 2.0 2.5 3.0

a - > (inches)

A900 01201 O1DO L360

1
3.5
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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 currenttimes the running cycle factor shown
on Table 7.

Table 7 -Running cycle factor

Motor short
time 5min 15min 30 at Conti-

Duty rating 60min nuous
Classification

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

INSTALLA TION AND MAINTENANCE MANUAL

FOR NEMA LOW VOLTAGE ELECTRIC MOTORS

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
conduits.

a) Currentto 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 bythe 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 (DoL) starting.

15
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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 85 102 137 171 205 240 273 308 342 428 514
230 69 102 138 170 204 274 342 410 480 546 616 684 856 1028
460 138 204 276 340 408 548 684 820 960 1092 1232 1368 1712 n2056
575 170 250 338 420 501 670 840 1010 1181 1342 1515 1680 2105 2530

Current (A) Cable gauge (conductor)

5 14 14 14 14 14 14 14 12 12 12 12 10 10 8
10 14 12 10 10 10 8 8 8 6 6
15 12 12 12 10 8 8 6 6 6 6 4 2
20 12 12 12 10 10 8 8 6 6 6 4 4 4 2
30 10 10 10 8 8 6 6 6 4 4 2 2 2 1/0
40 8 8 8 8 6 6 4 4 2 2 2 2 1/0 2/0
55 6 6 6 6 6 4 4 2 2 1/0 1/0 1/0 1/0 2/0
70 4 4 4 4 4 2 2 2 1/0 1/0 2/0 2/0 2/0 2/0
95 2 2 2 2 2 2 1/0 1/0 1/0 2/0 3/0 3/0 4/0 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 afuse (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.

INSTALLA TION AND MAINTENANCE MANUAL
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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 motortorque value.

3.2.3 Motor Protection
Motor circuits have, in principle, two types of protection: motor
overload, locked rotor and protection of branch circuitfrom
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 superiorto 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 motorfeed, 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 f our 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) Checkthatthe 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 motorfor proper grounding. Providing thatthere
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 _L should be used forthis
purpose.
This screw is generally to be found in the terminal box or on
one foot of the frame;

f) 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) Startthe 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) Priorto slip ring motors entering into service the brush
holder assembly screws require tightening.

The gap between brush holders and slip ring surfaces
should be between 0.8 inches and 1.6 inches.

HNF-52451
Rev 4

Table 9 - Comparision between motor protection system

Current-based Protection
protection with

Causes of probe
overheating Fuse and thermistor

Fuse only thermal in motor
protector

1. Overload with 1.2
times rated current 0

2. Duty cycles
S1 toS8
IEC 34, EB 120

3. Brakings, reversals
and frequent starts

4. Operating with more O
than 15 starts p/hour

5. Locked rotor 0

6. Fault on one phase 0 (1

7. Execessive voltage 0fluctuation

8. Frequency
fluctuation on main 0
supply

9. Excessive ambient
temperature

10. External heating
caused by bearings, 0 0 Q
belts, pulleys etc.

11. Obstructed
ventilation

Caption: Q unprotected

partially protected

totally protected
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CONNECTION DIAGRAMS

a) Direct starting

POWER NETWORK
R

mmm

000c1

c2 _ _

M1W

b) Star-Delta starting

POWER NETWORK

c) Auto-transformer starting
POWER NETWORK

ell

c1

m2 If

CS
0-
0-

M1 Q

d) Multi-stage automatic starting of
slip ring motors

POWER NETWORK

c1
0

c2 u I

m1 u Vml

LVWV

r3 -c13

r2 c12

r1 011
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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 2

High conductivity,
EGO applicable to low voltage 2.6

and high current
machines

CM is 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 nexttapping 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.

HNF-52451
Rev 4

3.3.3 Operation

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, resetthe 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 (D.E.) Rear (O.D.E.)
Open drip proof motors

B48 and C48 6203 Z 6202 Z
56 and A56 6203 Z - 6202 Z

B56 and C56 i 6203 Z 6202 Z
D56 and 6204 Z 6202 Z/

F56H/G56H 6203 Z
Totally enclosed fan cooled motors

143 T
145 T
182 T
184 T

W 182 T
W 184 T

213 T
215 T

W 213 T
W 215 T

254 T
256 T

W 254 T
W 256 T

284 T and TS
286 T and TS
324 T and TS
326 T and TS
364 T and TS
365 T and TS

404 T
404 TS
405 T

405 TS
444 T

444 TS
445 T

445 TS
447 T

447 TS
449 T

449 TS
504 T

504 TS
505 T

505 TS
5008 T
5008TS
586 T

586 TS
587 T

587 TS

6205 ZZ
6205 ZZ
6307 ZZ
6307 ZZ
6206 ZZ
6206 ZZ
6308 ZZ
6308 ZZ
6308 ZZ
6308 ZZ

6309-C3
6309-C3
6309-C3
6309-C3
6311-C3
6311-C3
6312-C3
6312-C3
6314-C3
6314-C3

NU 316-C3
6314-C3

NU 316-C3
6314-C3

NU 319-C3
6314-C3

NU 319-C3
6314-C3

NU 319-C3
6314-C3

NU 322-C3
6314-C3

NU 319-C3
6314-C3

NU 319-C3
6314-C3

NU 322-C3
6314-C3

NU 322-C3
6314-C3

NU 322-C3
631 4-C3

6204 ZZ
6204 ZZ
6206 ZZ
6206 ZZ
6205 ZZ
6205 ZZ
6207 ZZ
6207 ZZ
6207 ZZ
6207 ZZ

6209 Z-C3
6209 Z-C3
6209 Z-C3
6209 Z-C3
6211 Z-C3
6211 Z-C3
6212 Z-C3
6212 Z-C3
6314-C3
6314-C3
6314-C3
6314-C3
6314-C3
6414-C3
631 6-C3
6314-C3
631 6-C3
6314-C3
631 6-C3
6314-C3
631 9-C3
6314-C3
631 6-C3
6314-C3
631 6-C3
631 4-C3
631 9-C3
6314-C3
631 9-C3
631 4-C3
631 9-C3
631 4-C3

Saw Arbor Bearings
motor Mounting
frame Front (D.E.) Rear (O.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

INSTALLATION AND MAINTENANCE MANUAL

FOR NEMA LOW VOLTAGE ELECTRIC MOTORS

ODP Motors Bearings
Nema-T Mounting
frames Front (D.E.) Rear (O.D.E.)

E143/5T 6205 ZZ 6204 ZZ
F143/5T 6205 ZZ 6204 ZZ
182 T 6206 ZZ 6205 ZZ
184 T 6202 ZZ 6205 ZZ

213/5T 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

286 TS 6311 Z-C3 6211 Z-C3
324 T 6312 Z-C3 6212 Z-C3

324 TS 6312 Z-C3 6212 Z-C3
326 T 6312 Z-C3 6212 Z-C3

326 TS 6312 Z-C3 6212 Z-C3
364 T 6314 C3 6314 C3

364 TS 6314 C3 6314 C3
365 T 6314 C3 6314 C3

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 (O.D.E.)
Totally enclosed fan cooled motors

63 6201 ZZ 6201 ZZ
71 6203 ZZ 6202 ZZ
80 6204 ZZ 6203 ZZ

90 S - L 6205 ZZ 6204 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 631 2-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

631 6-C3 631 6-C3
315 S/M 6314-C3 6314-C3

631 9-C3 631 6-C3
355 M/L 6314-C3 6314-C3

NU 322-C3 631 9-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 11 Pole IV Pole VI Pole VIII Pole X Pole 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)
6200 12500 13800 0,07
6201 11700 13000 16600 18400 0,07
6202 10500 11900 15400 17100 19500 0,07
6203 9800 11200 14500 16200 18500 0,11

6 6204 8700 10100 13300 14800 17100 19100 >20000 0,14
2 6205 8000 9400 12600 14100 16200 18200 19300 0,14

6206 7300 8700 12000 13400 15400 17200 18300 0,18
S 6207 6600 8100 11400 12700 14500 16300 17300 19200 0,25

E 6208 5900 7400 10800 12000 13700 15300 16300 18200 0,29
R 6209 5300 6900 10400 11600 13400 15000 16000 17800 0,29
1 6210 4900 6400 9700 11000 12900 14600 15600 17300 0,32

E 6211 4300 5900 9500 10900 12700 14400 15300 17000 0,39
S 6212 3800 5400 9300 10300 12400 14300 15200 16500 0,46

6213 3100 4900 8900 10100 12200 14000 14800 16100 0,50

6214 1100 2000 4100 5000 5900 6500 6900 7600 0,54
6215 1000 1800 4400 5000 5600 6300 6700 7600 0,61

6216 700 1600 4100 4700 5700 6500 6800 7500 0,68

6304 8700 10100 13300 14800 17100 19100 0,14
6305 8000 9400 12600 14100 16200 18200 19300 0,21
6306 7300 8700 12000 13400 15400 17200 18300 >20000 0,25
6307 6600 8100 11400 12700 14500 16300 17300 19200 0,32

6308 5900 7400 10800 12000 13700 15300 16300 18200 18600 0,39
6 6309 5300 6900 10400 11600 13400 15000 16000 17800 18200 19900 0,46
3 6310 4900 6400 9700 11000 12900 14600 19500 17300 17700 19500 19500 0,54

6311 4300 5900 9500 10900 12700 14400 15300 17000 17400 19000 19000 0,64
S 6312 3800 5400 9300 10300 12400 14300 15200 16500 16800 18200 18200 0,75
E 6313 3100 4900 8900 10100 12200 14000 14800 16100 16400 17900 17900 19700 0,86

R 6314 1100 2000 4100 5000 5900 6500 6900 7600 7700 8600 8600 9600 0,96

I 6315 1000 1800 4400 5000 5600 6300 6700 7600 7900 8900 8900 9900 1,07
E 6316 700 1600 4100 4700 5700 6500 6800 7500 7700 8500 8500 9500 1,22

S 6317 800 1300 3900 4700 5600 6300 6700 7400 7500 8300 8300 9300 1,32
6318 - 1000 3800 4600 5500 6200 6600 7200 7400 8200 8200 9100 1,47

6319 - 800 3700 4500 5400 6100 6500 7100 7300 8000 8000 8900 1,61

6320 - - 3600 4300 5300 6000 6300 7000 7100 7900 7900 8800 1,82

6321 - - 3400 4200 5100 5800 6200 6800 7000 7800 7800 8700 2,00

6322 - - 3100 4000 5000 5700 6100 6700 6900 7700 7700 8600 2,14

1) Lubrication periodicity valid for NLG 1 and lithium based bearing lubricant.
2) Bearings for motors of X and XII poles - Lubrication Intervals > 20,000.
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Table 13 -Bearing lubrication intervals and amount of grease
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2 -CYLINDRICAL ROLLER BEARINGS

Lubrication intervals (running hours)

Bearings 11 Pole IV Pole VI Pole VIII Pole X Pole 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 7100 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.
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4. Maintenance I

A well-designed maintenance program for 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

the type of bearing used in frames 140Tto 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 2000 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

Esso Beacon 2 Atlantic Litholine 2
Shell Alvania R3 Texaco Multifak 2

For use in freezing chambers
Supplier Grease Temperature range

Esso UnirexN2 -30to1650C
Molikote BG 20 -45 to180 0C
Unisilkon L5012 -20 to 200 OC

4.2.3 Lubricating Instructions

a) Frame 140T to 210T motors
Frame 1 40T to 21 OT size motors are notfitted 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 maintainerthe following procedure
should be followed:
- Inject about half the estimated amount of grease and run the
motor atfull 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 flow

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

INSTALLA TION AND MAINTENANCE MANUAL
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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, orto 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.

r n

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 facilities
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 affectthe 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.

HNF-52451
Rev 4

MOUNTING THE TERMINAL BOX
Prior to fitting the terminal box all cable outled on the frame
should be sealed with a sealing compound (1ST layer) and an
Epoxy resin (ISO 340) mixed with ground quartz (2nd layer) in
the following proportions:

340A resin
340B 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 I

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 afire, dry chemical or CO2 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 throughoutthe 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

INSTALLA TION AND MAINTENANCE MANUAL
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This failure arises when a motor runs wired in delta and
currentfails 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
againstthe 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 absorted 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 belttypes 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.

HNF-52451
Rev 4

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 scalelike
flaking of the shaft end.
Keyways with edges pitted by loosely fitted keys can also
bring about shaftfailures.
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.
Shaftfracture can occur in more serious cases.
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5.2 Troubleshooting chart

FAILURE PROBABLE CAUSE CORRECTIVE MEASURES

Motor fails to start 1. No voltage supply Check feed connections to control system and from
this to motor.

2. Low voltage supply Check voltage supply and ascertain that voltage remains
within 10% of the rated voltage shown on the motor
nameplate.

3. Wrong control connections Compare connections with the wiring diagram on the
motor nameplate.

4. Loose connection at some Tighten all connections.
terminal lug

5. Overload 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.

High noise level 1. Unbalance Vibrations can be eliminated by balancing rotor If load is
coupled directly to motor shaft, the load can be unbalanced.

2. Distorted shaft Shaft cae bent; check rotor balance and eccentricity.
3. Incorrect alignment Check motor aligment with machine running.
4. Uneven air gap Check shaft for warping or bearing wear
5. Dirt in the air gap Dismantle motor and remove dirt or dust with jet of dry air
6. Extraneous matter stuck between Dismantle motor and clean. Remove trash or debris from

fan and motor casing motor vicinity.
7. Loose motor foundation Tighten all foundation studs. If necessary, realign motor
8. Worn bearings Check lubrication. Replace bearing if noise is excessive

and continuous.

Overheating of bearings 1. Excessive grease Remove grease bleeder plug and run motor until excess
grease is expelled.

2. Excessive axial or radial strain on belt Reduce belt tension.
3. Deformed shaft Have shaft straightened and check rotor balance.
4. Rough bearing surface Replace bearings before they damage shaft.
5. Loose or pooly fitted motor end Check end shields for close fit around circumference

shields and tightness.
6. Lack of grease Add grease to bearing.
7. Hardened grease cause locking of Replace bearings.

balls
8. Foreign material in grease Flush out housings and relubricate.

Intense bearing vibration 1. Unbalanced rotor Balance rotor statically and dynamically.
2. Dirty or worn bearing If bearing rings are in perfect condition, clean and

relubricate the bearing, otherwise, replace bearing.
3. Bearing rings too tight on shaft Before altering shaft or housing dimensions, it is advisable

and/or bearing housing to ascertain that bearing dimensions correspond to
manufacturer's specifications.

4. Extraneous solid particles in Take bearing apart and clean. Reassemble only if rotating
bearing and support surfaces are unharmed.

Overheating of motor 1. Obstructed cooling system Clean and dry motor; inspect air vents and windings periodically.
2. Overload Check application, measuring voltage and current under

normal running conditions.
3. Incorrect voltages and frequecies Compare values on motor nameplate with those of mains

supply. Also check voltage at motor terminals under full load.
4. Frequent inversions Exchange motor for another that meets needs.
5. Rotor dragging on stator Check bearing wear and shaft curvature.
6. Unbalanced electrical load Check for unbalanced voltages or operation under

(burnt fuse, incorrect control) single-phase condition.
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I
THREE-PHASE MOTORS IP55 NEMA - Frames 140T - W180T - 180T - 210T and W210T

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 15 19 2D 21 22 23 24 25 26 27 2B 29 3

31~

Part Nr. Description Part Nr. Description Part Nr. Description
1 Terminal box cover 13 V'Ring 25 Shaft key
2 Terminal box cover fixing bolt 14 Non-drive end endshield fixing bolt 26 Drive end bearing
3 Terminal box cover gasket 15 Non-drive end endshield washer 27 Drive endshield
4 Terminal box fixing bolt 16 Non-drive endshield 28 Drive endshield washer
5 Terminal box fixing washer 17 Spring washer 29 Drive end endshield fixing bolt
6 Terminal box grounding lug 18 Non-drive bearing 33 V'Ring
7 Terminal box 19 Fan fixing pin 31 Drain plug
8 Frame grounding lug 20 Wound stator
9 Terminal box o'ring gasket 21 Rotor / shaft assembly
10 Fan cover 22 Nameplate fixing rivet
11 Fan cover fixing bolt 23 Nameplate
12 Fan 24 Frame

THREE-PHASE MOTORS IP55 NEMA - Frames 250T - W250T - 280T and 320T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 11O 17 IM 19 20 21 22 23 24 25 20 27 25 29 30 31 32 33 34 05 36 37 38 39 40 41

12 413 441

Part Nr. Description Part Nr. Description Part Nr. Description
1 Terminal box cover 16 Non-drive end endshield fixing 30 Nameplate
2 Terminal box cover fixing bolt bolt 31 Frame
3 Terminal box cover gasket 17 Non-drive end bearing cap washer 32 Shaft key
4 Terminal box fixing bolt 18 Non-drive end grease nipple 33 Drive end bearing cap
5 Terminal box fixing washer 19 Non-drive end grease nipple cover 34 Drive end bearing
6 Terminal box grounding lug 20 Non-drive end endshield washer 35 Drive andshield
7 Terminal box 21 Non-drive endshield 36 Drive end grease nipple cover
8 Frame grounding lug 22 Spring washer 37 Drive endshield washer
9 Terminal box o'ring gasket 23 Non-drive end bearing 38 Drive end endshield fixing bolt
10 Fan cover 24 Non-drive end bearing cap 39 Drive end bearing cap washer
11 Fan cover washer 25 Fan fixing pin 40 V'Ring
12 Fan cover fixing bolt 26 Wound stator 41 Drive end bearing cap fixing bolt
13 Fan 27 Rotor and shaft 42 Drain plug
14 Non-drive end bearing cap bolt 28 Eyebolt 43 Non-drive and grease relief
15 V'Ring 29 Nameplate fixing rivet 44 Drive end grease relief
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Description
Terminal box cover
Terminal box cover fixing bolt
Terminal box cover washer
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
Nameplate fixing rivet
Nameplate
Eyebolt
Fan cover
Fan cover washer
Fan cover fixing bolt
Fan fixing ring

Part Nr.
18
19
20
21
22

23
24
25
26
27
28
29
30
31
32
33

Description
Fan
Non-drive end bearing cap bolt
V'Ring
Non-drive end bearing cap washer
Non-drive end endshield fixing
bolt
Non-drive end endshield washer
Non-drive end grease nipple
Non-drive end grease nipple cover
Non-drive enshield
Bearing cap
Non-drive bearing
Internal non-drive end bearing cap
Fan fixing key
Wound stator
Rotor / shaft assembly
Frame

Part Nr.
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

Description
Shaft key
Internal drive end bearing cap
Drive end bearing
Drive endshield
Drive end grease nipple cover
Drive endshield washer
Pre-load spring
Drive end endshield fixing bolt
External drive end bearing cap
Drive end bearing cap washer
V'Ring
Drive end bearing cap fixing bolt
Drain plug
External non-drive end bearing cap
Non drive end grease relief
Non-drive end grease relief
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THREE-PHASE MOTORS IP55 NEMA T - Frames 360T - 400T - 440T - 500T and 580T

14 15 10 17 16 19 20 21 22 23 24 2 26 27 2a 2N 30 31 32 33 34 35 36 37 35 39 40 41 42 43 44 45

+ 4+

47 43 49

1 2 3 4 5 6 7 B 9 10 11 12 13

Part Nr.
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
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THREE-PHASE MOTORS NEMA 56 - Frames A56 - B56 - 056 - F56H and G56H
2 3 4 5 6 7 5 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

SINGLE-PHASE MOTORS NEMA 56 - Frames B48 - C48 - C56 - A56 - B56 - 056 - F56H - G56H
1 2 3 4 5 6 7 9 IC 11 12 13 14 15 16 17 1& 19 20 21 22 23 24 25

T I -------- - -------

*21-

Part Nr. Description
1 Sticker
2 Capacitor cover fixing bolt
3 Terminal box cover fixing bolt
4 Terminal box cover
5 Grounding lug
6 Through bolt fastening nut
7 Non-drive endshield
8 Spring washer
9 Non-drive and bearing
10 Non-drive and bearing fastening

washer
11 Stationary switch

Part Nr. Description
12 Stationary switch fastening bolt
13 Centrifugal switch
14 Rubber ring for lead passing hole

to capacitor
15 Capacitor cover
16 Capacitor
17 Wound stator
18 Rotor / shaft assembly
19 Frame
20 Through bolt
21 Shaft key
22 Fan

Part Nr. Description
23 Drive end bearing fastening

washer
24 Drive end bearing
25 Drive endshield
26 Overload thermal protector fixing

ring
27 Overload thermal protector

Note: For F56H and G56H frame motors: 1)Part nr 3 = 3 pieces; 2) Part nr 4 and 5 = 2 pieces
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NOTES:
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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

ForDC Motors

For Tacho Generator Dynamo

For Generators "GTA" Line

Manual Nr673

Manual Nr 1005

Manual Nr 1007

Manual Nr 1035

YOU CAN REQUEST THE ABOVE MANUALS FROM
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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Application, Installation,
and Operation Of
Reliance®
Tandem Seal Single and
Polyphase Duty Master® A-C
Submersible Pump Motors

UL Listed for Class I
Groups C and D
in Water or Sewage

A-C MOTORS "Solutons
You Can'.

Trust"
Instruction Manual B-3629-12
April, 1996
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A IMPORTANT

It is important that these instructions be studied by the personnel installing 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 facility. 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 280*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) fluid is
not pumped and no load is reflected to the
motor.

B. One pump should 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 fluid
and will remove some heat.

(b) The motor does not operate fully 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 cooling of the
pump motor.

2

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 200feet in depth and/or200 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

2
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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.

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) .

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 Reliance 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 watertight
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 "0" ring
seal. Replace any damaged or nicked "0" rings.

WHEN REPLACEMENT CABLE ASSEMBLY IS
REQUIRED, ORDER FROM RELIANCE ELEC-
TRIC CO. USING MOTOR IDENTIFICATION
NUMBER.

3
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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.

A 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 Oil company Sun Fleet Regular SAE 1OW

2 Standard Oil Co. Sohio 62 SAE 1OW

3 Shl il mpn Rotella 10 SAE1 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.

4
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ELECTRICAL REPAIRS

CABLE
CONNECTOR

-- MOISTURE
SENSORS (2)

OUTER SEAL

OUTER SNAP
RING

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

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 relieved 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 "0" 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

Thermostat leads marked P1 & P2 must be con-
SIMPORTANT nected in series with the stop button of the 3-wire

Reliance Submersible Pump Motors are pilot circuit of the magnetic motor controller, so
equipped with thermal protection devices. that the thermostat will open the circuit before
Failure to properly connect or utilize this dangerous temperatures are reached.
system voids motor warranty.

5
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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.

A WARNING

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.

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.

Alternating Current

Volts Continuous Inrush
Amperes Amperes

110-120 3.0 30
220-240 1.5 15
440-480 0.75 7.5

550-600 0.6 6.0

STARTER
P1 A-C LINE

STOP START ACN

T1 T2 T GR

MOTOR

,1 J

PI & P2 Normally Closed Thermostat Leads
(normally open thermosats are not acceptable to UL)

(1 tarte Holding Coil
(2) Holding Coil Cootants - N.

THERMOSTATS

FIGURE 2
TYPICAL THERMAL PROTECTOR

WIRING DIAGRAM

MOISTURE DETECTION SYSTEM
MOISTURE SENSING PROBES

A 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 BY COMPONENT NUMBER -.- 280-XXX

AC SUPPLY LINE CONTACT CONFIGURATION NFMA TYPE ENCLOSURE
VOLTAGE & FREQUENCY TE RM IIN AL P A IR .

1I 115V 50/60 R2 3-4 1 5 6 7-B
2 230V 50/6CHz A 0 N.O 4 2,4,6
4 480V 50/6GHz B -4~c

C N.O. N- ..
D N.C. N N.O.

E NC. N. C,
F N O N.0 NO.

G IN C_ O N.O.
H N.C. N.C. N.O.
J N.C. IN.C. N. C.

N.O. NORMALLYOPEN
NC NORMALLY CLOSED I

NONE PROVIDED

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.

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 10 of the 2800-XXX control.

Control leads should not be installed in the same
conduit as power leads. Induced voltage can
cause false moisture signals.

7
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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.

TEST PROCEDURE

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.

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.

A.C.
SUPPLY

LINE

1 2

PRIMARY

T S
5A LA P

c10

ROI

TH

TEST RESISTOR W
MOISTURE SENSORS
NORMALLY OPEN

0 TOSIGNALCIRCUIT

WIRNG By WARRICK
W WRING BY OTHERS

- -- - CONTROL ENCLOSURE

FIGURE 3
MOISTURE SENSING CIRCUIT
TYPICAL WIRING DIAGRAM

LEAD COLOR CODING
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BLACK WHITE RED ORANGE T GREEN
LEAD LEAD LEAD LEAD LEAD

Polyphase T, T2 T3  - Ground
Power Single TA - Ground
Cable Phase _ _ _ _ _ _ _ _ Grun

Control Cable All P1 P2 I1W Ground
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STANDARD REPLACEMENT "0" RING
CROSS REFERENCE

-
TO BE USED AT 9-121.D.
@3/32 NOM. THICKNESS

9
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PURCHASING SPECIFICATIONS

Crane S pring
Part No. Type Type C ode
64262- a Seal Seat No. b C d e f 9 h k m

12-A 1.250 T-21 Cup Ceramic BP1C1 1-15/16 1.875 47/64 1-1/16 1-1/2 1/16 3/8 1-7/16 2-3/16

12-B 1.500 T-21 Cup Ceramic BP1C1 2-3/16 2.125 47/64 1-1/8 1-9/16 1/16 3/8 1-11/16 2-3/16

12-C 1.750 T-21 Cup Ceramic BP1C1 2-5/8 2.500 49/64 1-3/8 1-7/8 1/16 7/16 1-15/16 2-7/8

12-D 2.000 T-21 Cup Ceramic BP1C1 2-7/8 2.750 49/64 1-1/2 2 1/16 7/16 2-3/16 3-3/16

12-E 2.250 T-21 Cup Ceramic BP1C1 3-1/8 3.125 49/64 1-11/16 2-1/4 1/16 1/2 3-7/16 3-7/16

12-G 3.00 T-21 Cup Ceramic BP1C1 4.00 4.125 2.687 2.062 2.687 0.06 0.56 3.19 4.50

18-F 2.75 T-21 Cup Ceramic BP1C1 3.75 3.500 0.796 1.125 1.75 0.03 0.595 2.94 4.12

18-G 3.00 T-21 Cup Ceramic BP1C1 4.00 3.875 0.796 1.125 1.75 0.06 0.56 3.19 4.50

18-N 2.75 T-21 Cup Ceramic BP1C1 3.75 3.50 0.796 1.125 1.75 0.06 0.56 2.94 4.12

8-J 3.25 T-21 Cup Ceramic BP1C1 4.84 4.125 2.187 2.187 2.968 0.06 0.69 3.44 4.88

Part No. Nominal UL Listed Approved Suppliers and
421900 1.D. [ W. Material Compound Number

60-FU 3.750 0.139 BUNA N National Seal No. B-46A
72-FU 4.500 0.125 BUNA N Parker Seal N-219-7

94-FU 5.875 0.125 BUNA N Precision Rubber No. 1197

100-FU 6.250 0.125 BUNA N Crane Packing No. 2561

124-FU 7.750 0.125 BUNA N

144-FU 9.000 0.125 BUNA N

168-FU 10.500 0.125 BUNA N

192-FU 12.000 0.125 BUNA N

208-FU 13.000 0.140 BUNA N

240-FU 15.000 0.140 BUNA N
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STANDARD REPLACEMENT SNAP
RING CROSS REFERENCE

Part No. Shaft Waldes
47174-5- a T Size Catalog Number Remarks

A 1.156 + .010 .050 ± .002 1-1/4 5108-125-H #420 Stainless
- .015

B 1.387 + .010 .050 ± .002 1-1/2 5108-150-H #420 Stainless
- .015

C 1.637 + .013 .062 ± .003 1-3/4 5108-177-H #420 Stainless
- .020

D 1.850 + .013 .062 ± .003 2 5108-200-H #420 Stainless
- .020

E 2.081 + .015 .078 ± .003 2-1/4 5108-225-H #420 Stainless
- .025

H 2.543 + .015 .093 ± .003 2-3/4 5100-275-H #420 Stainless
- .025

F 2.775 + .020 .093 ± .003 3 5100-300-H #420 Stainless
- .030

G 3.006 + .020 .093 ± .003 3-1/4 5100-325-H #420 Stainless
- .030

(;L/1L
0 0

Tl

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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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 tight nor too slack.
3. Overhung Load Positions
Overhung loads should be located as close to the
bearing as possible. (See the SM-CYCLO® 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.

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-CYCLO* Speed Reducer is mounted in a
separate enclosure, be sure that adequate ventilation is
provided.

Correct Incorrect Square And Parallel Correct Method Incorrect Method

Reducer Wall Reducer Wall

A-2
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GENERAL CONSTRUCTION

Fig. A-1 Speed Reducer - Horizontal Foot Mount, Single Reduction

6 1-02 28 3-10 3-07 6
26 1-03 3-09 X 2-05 14 13

3-' 6
12 8
25

13 1-06
1-04H

39

1-01 -10

3-13
- 3-08

- - - 3-03

1 3-11

-- 7

3-05 3-04 2-02 2-03 2-04 2-01

Fig. A-2 Speed Reducer - Vertical Base Mount, Single Reduction

3-0 1 |58

- - - - -28

41

39

46

42
t (43})-

38-

35 59

1-01 40

Note: For details of oil seals, bearings or gaskets, refer to A-1 1 ~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; t See Fig. A-4, Page A-4-.

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 Housing
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 Assembly
3-05 Eccentric Key

**3-06 Balance Weight
3-07 Spacer
3-08 Spacer
3-09 Spacer
3-10 Retaining Ring
3-11 Retaining Ring
3-13 Collar

t 5-01 Intermediate Shaft w/Pins
t 5-02 Bearing F
t 5-03 Bearing G
t 5-04 Eccentric Bearing Assembly

6 Gasket Set
7 Casing Nuts & Bolts
8 High Speed End Shield
9 Cooling Fan & Set Screw
10 Fan Cover
11 Fan Key
12 Bolts For SS Oil Seal Housing
13 Bolts, Spacers For Fan Cover
14 Plug

t 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

t55 Intermediate Cover
t57 Eye Bolt

*58 Oil Slinger
*59 Spacer

A-3
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Lubricants Table A-7. Standard Greases[1]

Grease Lubricated Models Ambient Temperature[21  SpSMdcter

Those models listed in Tables A-3 ~ A-6 as grease oF C Shell Oil
lubricated are filled with grease before shipment to the 14 -10 Shell Alvania*
customer and are ready for use. to to Grease 2

122 50 (NLGI Grade #2)

Table A-8. Grease Replenishment and Change Interval

Model Condition Interval[13

Single and Double Reduction Replenishment NOT REQUIRED

Maintenance Free Type Overhaul
4] Every 20,000 Hours or

Every 4 - 5 Years
Less Than 10 Hours Per Day Every 3 - 6 Months

Replenishment Operation

Double Reduction 10 - 24 Hours Per Day Operation Every 500 - 1000
Speed Reducer Mechanism, High
Speed Shaft Bearings (Speed Every 2 - 3 Years

Change Reducer Type)

Slow Speed Shaft Bearings Every 3 - 5 Years

Replenishment and Change Guidelines
Replenish grease to the reduction mechanism 1/3 to 1/2 of Apply grease liberally to the central part (i.e., around the
the quantity listed in Table A-9 or A-10 for the first reduction eccentric bearings) of the mechanism. Apply grease to both
stage at the interval recommended in Table A-8. the slow speed and high speed shaft bearings as you would

When the unit is disassembled for overhauling, refill with to ordinary bearings at the time of re-assembly.
the grease quantities indicated in Table A-9 or A-1 0. Or If excessive grease is added, agitation heating of the grease
alternatively, 80% of the space around the reduction will raise the operating temperature of the unit. Avoid
mechanism and slow speed shaft bearings of single excessive greasing, but do not supply an insufficient amount
reduction units, and 50% around the reduction mechanism of grease. When the grease is insufficient, it will raise the
of both the first and second stage of double reduction units. unit's operating temperature due to breakdown of the

Slightly larger quantities may be supplied to lower reduction lubrication films on the eccentric bearing. In this case, if the

ratio units, and somewhat smaller quantities for high operating temperature rises, supply grease immediately.
reduction ratio units.

Table A-9. Single Reduction Grease Quantities - oz. (g.)

6060 6070 6080 6090 6100 6110 6120
Frame Size 6065 6075 6085 6095 6105 6115 6125

610H 612H
Speed Reduction Mechanism 0.9 (25) 2.3 (65) 3.2 (90) 4.9 (140) 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-1 0.

[41 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 1-02 1-03 3-02 3-04 3-03 19

Oil Seal-, -- oil Seal

Retaining Ring

Slow Speed Shaft High Speed Shaft
Table A-20. Slow Speed Shaft Bearing

Frame Size Slow Speed Shaft
Single Reduction Double Reduction Bearing A Part #1-02 Bearing B Part #1-03

6060,6065 6060DA, 6065DA 6204Z 6909
6070,6075 6070DA, 6075DA 6204Z 6909
6080,6085 6305Z 6009
6090,6095 6090DA, 6095DA 6306Z 16011

6100, 6105, 610H 6100DA, 6105DA 6306Z 16011
6110,6115 6307Z 6011

6120, 6125, 612H 6120DA, 6125DA, 6120DB, 6125DB 6308Z 6013
6130,6135 6130DA, 6135DA, 6130DB, 6135DB, 6130DC, 6135DC 6211NR 6213

6140, 6145,614H 6140DA, 6145DA, 6140DB, 6145DB, 6140DC, 6145DC 22211EXNR 6213
6160, 6165 6160DA, 6165DA, 6160DB, 6165DB, 6160DC, 6165DC 3TM-6213NR1] 6215[1]
6170, 6175 6170DA, 6175DA, 6170DB, 6175DB, 6170DC, 6175DC 6216NR1] 6218[1]
6180, 6185 6180DA, 6185DA, 6180DB, 6185DB 6218NR1] 6220[1]
6190, 6195 6190DA, 6195DA, 6190DB, 6195DB 6221NRill 6026[1]

6205 6205DA, 6205DB 22220BNRC2 6222C2
6215 6215DA, 6215DB 23022BNRC2 6224C2
6225 6225DA,6225DB 23024BNRC2 6226C2
6235 6235DA, 6235DB 23026BNRC2 NUP228C2
6245 6245DA, 6245DB 23028BNRC2 NUP230C2
6255 6255DA, 6255DB 23032BNRC2 NUP234C2
6265 6265DA 23034BNRC2 NUP236C2
6275 6275DA 23136BNXR 6340

Table A-21. High Speed Shaft Bearing

Frame Size High Speed Shaft
Bearing C Bearing 0 Eccentric

Single Reduction Double Reduction Part #3-02 Part #3-03 Part #3-04 ty.
6060,6065 6060DA,6065DA,6070DA,6075DA 6301 6301Z 607YXX 1

6070, 6075 6090DA, 6095DA, 6100DA, 6105DA, 6120DA, 6125DA, 6301 6301Z 607YXX 1
6130DA, 6135DA, 6140DA, 6145DA

6080,6085 6301SH 6302Z 6004RSH2ZZC3 1

6090, 6095 6120DB, 6125DB, 6130DB, 6135DB, 6140DB, 6145DB, 6302RSH2 6302Z6160DA, 6165DA, 6170DA, 6175DA Refer to

6100 6105, 610H 6130DC, 6135DC, 6140DC, 6145DC, 6160DB, 6165DB' 6302RSH2 6302Z Table A-22
6170DB, 6175DB, 6180DA, 6185DA

6110, 6115 6302RSH2 6302Z 611YSS,611GSS 2

6120, 6125, 612H 6160DC, 6165DC, 6170DC, 6175DC, 6190DA, 6304 6305Z6195DA, 6205DA

6130,6135 6180DB, 6185DB, 6190DB, 6195DB, 6205DB, 6305 6306 Refer to 1
6215DA, 6225DA 6Table A-22

6140, 6145,614H 6305R 6306
6160, 6165, 616H 6215DB, 6235DA, 6245DA 6307R 6308

6170,6175 6255DA, 6255DB 6406 6407 617YSX 2
6180,6185 6235DB, 6245DB 6407 6409 618YSX 2
6190,6195 6255DB, 6265DA, 6275DA 6408 6411 619YSX 2

6205 - NJ310EV7 21311V1 620GXX 2
6215 - NJ311EV16 21311V1 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 22222BL1 627GXX 2

Note: [1] For grease lubricated models, a sealed bearing should be used, which changes the following letters in the part number to those shown in
bold: NR (Std.) - ZNR; NXR - ZNXR; None - add Z.
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Fig. A-10 18 1-02 1-03 5-02 5-04 5-03 3-02 3-04 3-03 19

Oil Seal oil Seal

Retaining Ring - Retaining Ring

Slow Speed Shaft Intermediate Shaft High Speed Shaft

Table A-22. Eccentric Bearing (For Double Reduction Units)

Frame Size
High Speed Shaft,

Motor Shaft 6090, 6095 6100, 6105 6120, 6125 6130, 6135 6140, 6145 6160, 6165
Part #3-04
Intermediate

Shaft
Part #5-04 6090DA 6100DA 6120DA, 6125DA 6130DA, 6135DA 6140DA, 6145DA 6160DA, 6165DA

6095DA 6105DA 6120DB, 6125DB 61130DB, 6135DB 61140DB, 6145DB 6160DB, 6165DB
6130DC, 6135DC 6140DC, 6145DC 6160DC, 6165DC

Reduction
Ratio

6 60906YRX 6100608YRX 6120608YRX 61406-11YSX 61406-11YSX 6160608YRX2
8 60908-15YSX 6100608YRX 6120608YRX 61406-11 YSX 61406-11 YSX 6160608YRX2

11 60908-15YSX 61011-15YRX 6121115YSX 61406-11YSX 61406-11YSX 61611-15YSX

13 60908-15YSX 61011-15YRX 6121317YSX 61413-17YSX 61413-17YSX 61611-15YSX

15 60908-15YSX 61011-15YRX 6121115YSX 61413-17YSX 61413-17YSX 61611-15YSX

17 60917YSX 61017YSX 6121317YSX 61413-17YSX 61413-17YSX 61617-25YSX

21 60921YSX 61021YRX 61221YRX 6142125YSX 6142125YSX 61617-25YSX

25 6092529YSX 6102529YRX 6122529YSX 6142125YSX 6142125YSX 61617-25YSX

29 6092529YSX 6102529YRX 6122529YSX 6142935YSX 6142935YSX 6162935YSX

35 60935YSX 61035YRX 61235YRX 6142935YSX 6142935YSX 6162935YSX

43 60943YSX 61043YSX 61243YSX 61443-59YSX 61443-59YSX 6164351YSX

51 60951 YRX 61051YRX 6125159YSX 61443-59YSX 61443-59YSX 6164351YSX

59 60959YSX 61059YRX 6125159YSX 61443-59YSX 61443-59YSX 61659YSX

71 60971YRX 61071YRX 6127187YSX 6147187YSX 6147187YSX 61671YRX2

87 60987YSX 61087YRX 6127187YSX 6147187YSX 6147187YSX 61687YSX

119 609119YSX 610119YSX - - - -

Fig. A-11

Bearing No. Stamped
on Surface

L-~

Eccentric Bearing Single Type Eccentric Bearing Double Type Eccentric And Bearings For Eccentric
Frame Sizes Frame Sizes Frame Sizes
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Table A-23. Intermediate Shaft Bearing

Intermediate Shaft Intermediate Shaft

Frame Size Eccentric Frame Size EccentricFrm ie Bearing F Bearing G Bern t.Bearing F Bearing G Bearing Qty.
Part #5-02 Part #5-03 Bear 5- 4 ty. Part #5-02 Part #5-03 Part #5-04

6060DA,6065DA 6301 6909 607YXX 1 6180DA,6185DA 6407 6208 618YSX 2
6070DA, 6075DA 6301 6909 607YXX 1 6180DB, 6185DB 6407 6213 618YSX 2
6090DA, 6095DA 6302RSH2 6007 6190DA, 6195DA 6408 6210 619YSX 2
6100DA, 6105DA 6302RSH2 6007 6190DB, 6195DB 6408 6213 619YSX 2
6120DA, 6125DA 6304 6007 6205DA NJ310EV7 6210 620GXX 2
6120DB, 6125DB 6304 6205 6205DB NJ310EV7 6310 620GXX 2
6130DA, 6135DA 6305 6007 6215DA,6215DB NJ311EV16 6311 621GXX 2

6130DB, 6135DB 6305 6206 fe t2 1 6225DA, 6225DB NJ312EV11 6313 622GXX 2
6130DC, 6135DC 6305 6206 1A6235DA, 6235DB NJ313EV11 6314 623GXX 2
6140DA, 6145DA 6305 6007 6245DA NJ314EV7 6315 624GXX 2

6140DB, 6145DB 6305 6206 6245DB NJ314EV7 6316 624GXX 2
6140DC, 6145DC 6305 6206 6255DA, 6255DB NJ316EV1 6318 625GXX 2
6160DA, 6165DA 6307R 6207 6265DA NJ317EV1 6320 626GXX 2

6160DB, 6165DB 6275DA NJ417 22220RH 627GXX 2
6160DC, 6165DC 6307R 6208
6170DA, 6175DA 6406 6207 617YSX 2
6170DB, 6175DB
6170DC, 6175DC 6406 6208 617YSX 2

Table A-24. Oil Seals

Slow Speed Shaft Part #18 High Speed Shaft Part #19

Frame Size Dimension (mm) Quantity Dimension (mm)
Type['] (I.D. x O.D. x W) Horizontal Vertical Type['] (1.D. x 0.D. x W) Quantity

Shaft Shaft
6060,6065 D 30 x 47x 8 1 1 S 17x30x6 1
6070,6075 D 30x47x 8 1 1 S 17x30x6 1
6080,6085 D 45 x 62 x 9 1 1 S 17x30x6 1
6090,6095 D 50x72 x12 1 1 S 20x35 x7 1
6100,6105 D 50x72 x12 1 1 S 20x35 x7 1
6110,6115 D 55 x 80 x 12 1 1 S 20 x35 x7 1
6120,6125 D 65 x90x13 1 1 D 32 x52 x8 1
6130,6135 D 68x88x12 1 2 D 38x58x11 1
6140,6145 D 65x88x12 1 2 D 38x58x11 1
6160,6165 D 85 x 110 x 13 1 2 D 55 x78 x12 1
6170,6175 D 95 x 130x 15 1 2 D 60x82 x12 1
6180,6185 D 110x145x15 1 2 D 65x88x12 1
6190,6195 D 120x155x16 1 2 S 70x88x10 1

6205 D 120x155x16 1 2 S 70x88x10 1
6215 D 130x160x14 1 2 S 75x100x13 1
6225 D 145x175x14 1 2 S 75x100x13 1
6235 D 160x190x16 1 2 S 85x110x13 1
6245 D 170x200x16 1 2 S 95x120x13 1
6255 D 190 x 225 x16 1 2 S 110 x140 x14 1
6265 D 200 x 240 x20 1 2 S 110 x 140 x 14 1
6275 D 230 x270x20 1 2 S 120x150 x14 1

Note: [1] D indicates lip (dust proof and seal lip) type.
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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-1 2 ~ A1 7).
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-1 3). 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-CYCLO® 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.

8. Remove the spacer ring (2-05).
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
1800 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.

A-14
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Fig. A-12 Fig. A-13

Fig. A-16

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 1800 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-CYCLO* 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 until 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).

Fig. A-14 Fig. A-15

Fig. A-17

Note: Insert second disc with
number facing slow speed side,
exactly 180' opposed to number I
on first disc.
Note: Set disc with number facing
slow speed side.

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

1.01

1 -04
18

1-02

-A-
* 1-03

T.

x

X"Dimension (inches)

Frame Size Dimension
6060/65 0.046 ± 0.007
6070/75 t t t.007
6080/85 .

6090/95 0.046 0.007
6100/05 0.046 0.007

61OH

6110/15/20/ 0042 t.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 (40.60C)
above ambient on the surface of the ring gear housing
(Part No. 2-01) is allowable if the temperature

fluctuation is small. If temperature rises rapidly from a
stable condition, add the recommended oil or grease
(Tables A-7 and A-1 1). 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-CYCLO®

I&

IVIUU L

RATIO SERVICE FACTOR

INPUT HP RPM

OUTPUT TORQUE IN-LB

SERIAL NO.

0 *FSUM MM0 '' AMERICA

Storage And Operation After Storage
Storage 6 Months-1 Year

Oil-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.

A-16

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 1/2 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.

479

HNF-52451
Rev 4



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

HNF-52451
Rev 4

TROUBLESHOOTING AND REPAIR

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 structure.

Bolts Loose hold down bolts. Tighten bolts.

Worn Disc Overloading unit may Disassemble and replace disc. Recheck rated
result in damage to disc. capacity of reducer.

Runs
Noisy May be due to lack of Replace bearing. Clean and flush reducer and fill

Failure of lubricant. with recommended lubricant.
Bearings

Overload. Check rated capacity of reducer, replace with unit
of sufficient capacity or reduce load.

Insufficient Level of lubricant in the Check lubricant level and adjust to
Lubricant reducer not properly factory-recommended level.maintained.

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 ceiling mount.
horizontal reducer.

A-17
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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.

2 SHIMPO DRIVES, INC. / 1701 GLENLAKE AVE ITASCA IL 60143 / P: 800.842 1479 / F: 630.924 7382 / WWW.SHIMPODRIVES COM / INFO@SHIMPODRIVES.COM
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SHIMPO CIRC~,T$00

Model Number Chart for Induction Motor Reducers
m m 7 - I 7 C - 15 1 6 B H -

Frame Size Reduction Ratio Input Type Mounting Modifications
(from the select on tables) (from the selection tables use Type Position (use dashes for any place not used -

dashes if all four places are not list modifications in alphabetical order
used) using position one first)

INPUT TYPE
Input Shaft SHFT

Standard Quill Style NEMA C-Face Input Shovel Base Input
Motor Size Ordering Code Motor Size Ordering Code
56C C-56 56 S-56
143/145TC C140 143/145T S140

182/184TC C180 182/184T S180

213/215TC C210 213/215T S210
254/256TC C250 254/256T S250
284/286TC C280 284/286T S280

324/326TC C320 324/326T S320

For coupling style C-Face adapters, please change "C" to A" in the For top mount adapters, please change "S" to "T" in the ordering
ordering code code

MOUNTING TYPE MOUNTING POSITION Position L Position R
Mounting Type..................... Ordering Code Mounting Position................................. Ordering Code (Viewed from (Viewed from
Base (foot) ............................. B H orizontal................................................ H output shaft) output shaft)
Flange ................ F Vertical Output Shaft Down ................ D
Ring .................. R Vertical Output Shaft Up ................ U

Ceiling (base mount).. ................ C
Wall Feet Left (base mount) ............... L
Wall Feet Right (base mount)................. R

Modifications
Expansion chamber breather (oil filled units) E
USDA approved food grade lubricant F
Oil level gauge G
High temperature lubricant and acrylic oil seals (1 04'F to 140'F ambient temperatures) H
Oil lubrication in place of standard grease lubrication J
Grease lubrication in place of standard oil lubrication K
Low temperature lubricant (-4'F to 32'F ambient temperatures) L
Synthetic lubricant S
Taper pins (for extreme reversing load applications) 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 washdown breather for oil filled units. This modification reduces the usable shaft length W
White epoxy paint X
Washdown modifications with white epoxy paint Y
Steel-It® paint B
Washdown modifications with Steel-It® paint C
Precision backlash P

Model Number Chart for Servo Motor Reducers
B 7 -m - 1 1 A B H m
Frame Size Reduction Ratio Servo Backlash Servo Motor Bolt Quill Shaft Quill Shaft Mounting Modifications

(from the (from the selection tables use Motor Circle Diameter Diameter Tolerance Type Position (use dashes for any place
selection tables) dashes if all four places Input in mm (Specified by not used - list modifications

are not used) Shimpo) in alphabetical order using
(See Dimensional Table) position one first)

Backlash
Standard Backlash Approximately 60 arc-min 0
Precision Backlash. Less than 6 arc-min P

SHIMPO DRIVES, INC. / 1701 GLENLAKE AVE ITASCA IL 60143 / P: 800.842 1479 / F: 630.924 7382 / WWW.SHIMPODRIVES COM / INFO@DSH IMPODRIVES.COM 3
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Safety Precautions

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 320 F - 104F. (OC
- 40oC). 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

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.

WARNING

A
CAUTION

A
CAUTION

4 SHIMPO DRIVES, INC./ 1701 GLENLAKE AVE ITASCA IL60143/ P: 800.842 1479 / F: 630.924 7382 /WWW.SHIMPODRIVES COM/ I NF0OSHIMPODRIVES.COM

484

HNF-52451
Rev 4

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 housing of the reducer as is practical.
Overhung loads must be checked prior to operating
the unit. Contact Shimpo Drives Customer Service for
assistance (Figure 2).

7. Secure the gear, pulley 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 30000 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
WARNING: The keyways on all shafts are
extremely sharp. Care should be exercised

WARNING 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 90oF (500C) 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 following 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.

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
installed 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.

3. The output shaft bearings on reducers with case sizes
A through C are 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.

SHIMPO DRIVES, INC./ 1701 GLENLAKE AVE ITASCA IL60143/ P: 800.842 1479 / F: 630.924 7382 /WWW.SHIMPODRIVES COM INFO@SHIMPODRIVES.COM

485

HNF-52451
Rev 4

5



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

HNF-52451
Rev 4

Lubrication Specifications
Circulute 30000 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

C01 C07ISO VG 100 Oil
C01 - C07

D01 - D07

N/A
F03 - F07

Double Reduction, Standard Backlash, Input Less than 2000 rpm

Frame Horizontal Vertical Down Vertical Up
Size Output Shaft Output Shaft

A33, AB7 NLGI # 0 Grease NLGI # 0 Grease
AC3, AC7

AD3, AD7
BD7 NLGI # 0 Grease

BE3, BE7 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, AB7
AC3, AC7
AD3, AD7

BD7 ISO VG 100 Oil ISO VG 100 Oil ISO VG 100 Oil
BE3, BE7

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 Vertical Down Vertical Up
Size Output Shaft Output Shaft

AB3, AB7
AC3, AC7
AD3, AD7

BD7 ISO VG 100 Oil ISO VG 100 Oil ISO VG 100 Oil
BE3, BE7

CE7
CF3, CF7

DF7 ISO VG 220 Oil ISO VG 220 Oil ISO VG 220 Oil

Lubrication Specifications

Lubricant Generic Brand Reference
Type Specification Shell Mobil Exxon

Grease NLGI # 0 Darina EP
Grease No. 0

ISO VG 100 Omala Oil Mobilgear Spartan EPOil Gear Oil 100 627 100(AGMA3EP) 1020

ISO VG 220 Omala Oil Mobilgear Spartan EPOil Gear Oil 220 630 220(AGMA 5EP)

ISO VG 320 Omala Oil Mobilgear Spartan EPOil (AGear Oil 320 632 320
(AGMVA SEP)

Approximate Lubricant Quantities
Single Reduction

Frame Mounting Postion
Size Horizontal Vertical

A03 - A07 5 oz
B01-B07 7oz
C01-C07 14oz
D01 - D07 0.25 gal 0.40 gal
E01 - E07 0.50 gal 0.65 gal

F03 - F07 0.85 gal 1.15 gal

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.

*For high temperature applications,
ISO VG 320 (AGMA 6 EP) is available
upon request.

Double Reduction

Frame Mounting Position
Vertical Output Vertical Output

Shaft Down Shaft Up
AB3, AB7 10 oz
AC3, AC7 15 oz

AD3, AD7 0.31 gal 29 oz 0.45 gal

BD7 0.32 gal 31 oz 0.51 gal

BE3, BE7 0.58 gal 42 oz 0.90 gal

CE7 0.63 gal 49 oz 0.98 gal

CF3, CF7 1.00 gal 72 oz 1.53 gal

DF7 1.08 gal 2.06 gal 2.06 gal

Grease quantites
are given in oz. Oil
quantites are given
in gal.
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Oil Fill, Level and Drain Locations
Base Mount

oil level olfl

oil drain

oil fill

-oil level

oil drain

oil level 3

;oil drain

0

0

0
0)

0

M

0

Flange Mount

0 Ifill

oil level

oI drainn

oil fill
Soil level

oil drain --

oil fill

oil level

toil drain

oil leve oil fill

oil drain

oil fill

oil level

oil drain +- ;

oil level

oil drain

0 0ill

Ring Mount

Oil fill

7 -. - oil level

ooil drain

oil fill

ol level

oil level- r

oil drain

oi oil ill

oil drain

oil fill

oil level

[- oil drain

oil fill 

0 i 0 ra0
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Exploded View Drawings & Parts Lists

Single Reduction Case Sizes

Frame Case
Size Size

A03 -A07 A
B01 - B07 B
C01 - C07 C
D01 -D07 D
E01 -E07 E
F03 - F07 F

Double Reduction Case Sizes

Frame Input Case Output Case
Size Size Size

AB3, AB7 A B
AC3, AC7 A C
AD3, AD7 A D

BD7 B D
BE3, BE7 B E

CE7 C E
CF3, CF7 C F

DF7 D F

Generic Part Number Examples

S-50 External snap ring, 50mm in
diameter

Internal snap ring, 47mm inR-47 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

The following pages (10-21) provide exploded 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.

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.

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 Cty Part Number Description Comments Item Oty Part Number Description Comments

1 1 BERG1400010 Base ND1
2 1 BNZY1400920 Pin Housing ND1 11,17,35,71:1
2 1 BNZY3400920 Pin Housing ND2 29,59:1
2 1 BNZY5400920 Pin Housing ND3 47:1
2 1 AERA1421022 Pin Housing D41 Precision 11,17,35,71:1

Backlash
2 1 AERA4421021 Pin Housing D42 Precision 29,59:1

Backlash
2 1 AERA5421022 Pin Housing D43 Precision 47:1

Backlash
3 1 AERB1400030 Holder with Pins ND1 11;1
3 1 AERB2400030 Holder with Pins ND2 17:1
3 1 AERB4400030 Holder with Pins ND3 29,35,47,59,71:1
4 1 BERB1400051 Bearing Cover A ND1
5 1 BERB1400480 Locating Spacer ND1 11;1
5 1 BERB2400480 Locating Spacer ND2 17:1
5 1 BERB4400480 Locating Spacer ND3 29,35,47,59,71:1
6 1 BERB14S0470 Output Bushing NDl
7 1 BERB1400540 Gasket at Bearing Cover A ND1
8 2 BERB1400560 Gasket at Pin Housing, ND1
9 1 KNZY1437040 Output Shaft Assy NO1 11;1
9 1 KNZY2437040 Output Shaft Assy ND2 17:1
9 1 KNZY3422041 Output Shaft Assy ND3 29,35,47,59,71:1
10 2* BERB1400220 Wheel ND1 11:1
10 2* BERB2400220 Wheel ND2 17:1
10 2* BERB4400220 Wheel ND3 29:1
10 2* BERB3400220 Wheel ND4 35:1
10 2* BERB5400220 Wheel ND5 47:1
10 2* BERB6400220 Wheel ND6 59:1
10 2* BERB7400220 Wheel ND7 71:1
10 2* BERA1400222 Wheel D1 11:1, Precision

Backlash
10 2* BERA2400222 Wheel D2 17:1, Precision

Backlash
10 2* BERA4400223 Wheel D3 29:1, Precision

Backlash
10 2* BERA3400223 Wheel D4 35:1, Precision

Backlash
10 2* BERA5400223 Wheel D5 47:1, Precision

Backlash
10 2* BERA6400222 Wheel ID 59:1, Precision

Backlash
10 2* BERA7400223 Wheel D7 71:1, Precision

Backlash
11 1 BERB1400230 Wheel Spacer ND1 11:1
11 1 BERB2400230 Wheel Spacer ND2 17:1
11 1 BERB3400231 Wheel Spacer ND3 29,35,47,59,71:1
11 1 BERA1400230 Wheel Spacer D1 11:1, Precision

Backlash
11 1 BERA2400230 Wheel Spacer D2 17:1, Precision

Backlash
11 1 BERA3400231 Wheel Spacer D3 29,35,47,59,71:1,

Precision Backlash
12 16* BERB1400361 Bushing ND1
12 16* BERA1400360 Bushing D1 Precision Backlash
14 ** BERA1400381 Internal Pin D1
14 BER.A1421380 Internal Pin D41 Precision Backlash
16 2* BERA1400400 Eccentric Bearing D1 11:1
16 2* BERA2400400 Eccentric Bearing D2 17:1
16 2* BERA4400400 Eccentric Bearing D3 29:1
16 2* BERA3400400 Eccentric Bearing D4 35:1
16 2* BERA5400400 Eccentric Bearing D5 47:1
16 2* BERA6400400 Eccentric Bearing D6 59:1
16 2* BERA7400400 Eccentric Bearing D7 71:1
17 1 RBBGA006213 Ball Bearing 6213NR
17 1 RBBKA006213 Ball Bearing 6213NRDD Vertical Up
18 1 RBBCA006010 Ball Bearing 601SZZ 11:1
18 1 RBBCA006210 Ball Bearing 621SZZ except 11:1
19 1 ROSPA750013 Oil Seal D750013
20 1 RLKAA007040 Key 7x7x48 11:1
20 1 RLKAA010038 Key 1Ox8x38 exceptll:1
21 1 56000321 Key 5/Bx/8x2.95 (75mm)
22 1 RLPAA010035 Spring Pin 1ix35
23 8 RSRAC010090 Hex. Head Screw M1ox9, 11T
24
26
27

6 RSRAA010035 -lex. Head Bolt MlOx35
Nut, Hex. M12 Type3 

ISpring Washer Disk, PS, M10

C/F - Contact SHI MPO Drives Customer Service
*indicates that these parts must be purchased in sets of this size.

indicates that the number of items per reducer varies.

34 4 RSPBB000104 I Hex. Headless Plug PT1/4
36 1 - SSQBA000308 Breather Plug PT3/8 BC3
37 1 ROTAA000004 Plug Red 4mOD Rubber
51 1 RBBCA006209 Ball Bearing 6209ZZ 140TC/18OTC
51 1 RBBCA006310 Ball Bearing 6318ZZ 21OTC
51 1 RBBCA006212 Ball Bearing 6212ZZ 250TC
53 2 RLSSA000045 Snap Ring S-40 External 140TC/180TC
53 1 RLSSA000050 Snap Ring S-50 External 21OTC
53 1 RLSSA000060 Snap Ring S-60 External 250TC
56 4 RSSAA008020 Socket Screw M8x20 11:1
56 4 RSSAA010020 Socket Screw M1 0x2g except 11:1
57 4 RWADB0008 Lock Washer M8 11:1
87 4 RWADO03010 Lock Washer M7 1 except 11:1
63 1 RBBCA00B307 Ball Bearing 6307ZZ
66 1 RLSAA000035 Snap Ring S-35 External
101 1 BXKG0415021 Motor Flange D7 56C/148TC
101 1 BXKG0437021 Motor Flange D4 180TC
101 1 BXKGP455021 Motor Flange D5 21TC
101 1 BXKG0491021 Motor Flange D6 250TC
101 1 CIF Motor Flange Servo Input
102 1 KNZY7407050 Motor Shaft D6 w/Brg 56C except 11:1
102 1 KNZY5415050 Motor Shaft D5 w/Brg 140TC except 11:1
102 1 KNZY1437050 Motor Shaft D1 w/Brg 11:1 180TC
102 1 KNZY2437050 Motor Shaft D3 w/Brg 180TC except 11:1
102 1 KNZY1455030 Motor Shaft D2 w/Brg 11:1 210TC
102 1 KNZY2455030 Motor Shaft D4 w/Brg 21OTC except 11:1
102 1 KNZY1491030 Motor Shaft D7 w/Brg 11:1 250TC
102 1 KNZY2491030 Motor Shaft Df w/Brg 250TC except 11:1
102 1 C/F Motor Shaft Servo Input w/Brg
103 1 BERB0103040 Counter Shaft Bushing ND1 11:1 Shaft In & 250TC
103 1 BERB0203040 Counter Shaft Bushing ND2 Shaft In & 250TC

except 11:1
104 1 BERB0103030 Distance Collar ND1 11:1 Shaft In & 250TC
104 1 BERB0203030 Distance Collar ND2 Shaft In & 250TC

except 11: 1
105 1 RBRCA002204 Roller Bearing NF2204 11:1
105 1 RBRCA002305 Roller Bearing NF2305 except 11:1
107 1 RLSAA000024 Snap Ring S-24 External 11:1 210TC
107 1 RLSAA000028 Snap Ring S-28 External 140TC-21OTC

except
109 1 RLSRA000085 Snap Ring R-85 Internal 140TC/180TC
109 1 RLSRA000100 Snap Ring R-100 Internal 21OTC/258TC
110 1 ROSAA355008 Oil Seal S355008
111 1 RSIAA000010 Eye Bolt M10
112 1 RSSAA006014 Socket Screw M6x14 21OTC
112 1 RSSAA008014 Socket Screw M8x14 250TC
114 1 SOBAA000015 Rubber Plug 15mm Dia. LP2 21OTC/258TC
201 1 BXEA1400110 Input Bracket Dl
202 1 BERA1400120 Bearing Cover B D1
205 1 BERA1400550 Gasket at Bearing Cover B D1
206 1 KNZY1437060 Input Shaft Dl w/Brg 11:1
206 1 KNZY2437060 Input Shaft D2 w/Brg except 11:1
218 1 ROSPA355008 Oil Seal D355008
219 1 56000309 Key 1/4x1/4x1.37(35mm)
223 4 RSRAA006025 Hex. Head Bolt M6x25
230 4 RWSAA000006 Spring Washer MB
301 1 BERG1431160 Output Flange ND1
308 8 RSNAA000010 Nut M10 Type 1
501 1 KERBOO04610 Counter Shaft Assy. NDF1 1xll,17
501 1 KERBOO04620 Counter Shaft Assy. NDF2 11x29-71
501 1 KERBOO04630 Counter Shaft Assy. NDF3 17x17
503 1 BEXB0947010 Coupler NDF1 DF
504 8 BERA1331181 Stud Bolt MlOxlO
506 1 BERB01 11040 Counter Shaft Bushing NP1 For Counter Shaft

Assy. NDFI & 3
506 1 BERB4511040 Counter Shaft Bushing NF2 For Counter Shaft

Assy. NDF2
509 1 RBBAA006213 Ball Bearing 6213
512 1 RLKAA012058 Key 12x8x58 KM1O For Counter Shaft

Assy. NDF1 & 3
512 1 RLKAA015058 Key 15xlOx58 KM12 For Counter Shaft

Assy. NDF2
701 1 BERG1400040 Ring Output Housing ND1
787 6 BERA1300080 Stud Bolt M1Xt1
712 2 RSRBA010075 Socket Screw, MlxO_75
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Exploded View - Frame Sizes DOI - D07 (Double Reduction Case Size D)
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Troubleshooting
CONDITION PROBLEM POSSIBLE CAUSE SOLUTION

Overload tripped Reset the overload. If condition continues, check the motor and reducer

Drive motor not operating sizing.*
Defective drive motor Remove the motor from the reducer and apply power. Replace if it does

not operate properly.
Improper input deve train 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 shafts.

Reducer input shaft not drive e n Inspect all input drive components for proper assembly and operation.
Defective iepat ddive trai Check the tension and condition of any input drive belts.
Broken or missing key Inspect the keys on all output drive shafts.

a dCheck all portions of the output drive assembly for proper alignment and
Load does .Defective upat drive trae smooth operation.
not rotate Datput mechanical preblem Disconnect the reducer from the driven load. Operate it using the drive

Worn load components motor. Check for smooth, quiet operation. Disassemble and repair the
reducer if required.

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 existingOverload combination application, consider any changes that might have increased the load.

Worn load components Inspect all load components for damage or wear. Replace or repair as
needed.
Disconnect 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
reducer, if required.

Motor overloaded 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 motor's

Load does not Drive motor turning too slowly source nameplate.
If the motor is driven by an adjustable speed drive, ensure that it is

reach full speed Adjootable epeed drive as tao slow opriepoelyoperating properly.
Incorrect motor Check the motor's nameplate for proper speed rating.

Replace the reducer with one having a smaller ratio. It may be necessaryIecorrect redacer selected Redocer ratie tao high to 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 operation.

Damaged components components Replace as necessary.
Disconnect the reducer from the load and operate it. If necessary,

Unusual noise Damaged reducer disassemble and repair. Look for external causes of the damage.
Vibration Loose mounting Check all mounting bolts and all reducer body bolts for tightness.

Improper lubricatiee Imprper redacer lubricatio type or Lubricate the reducer according to factory specifications.
quantity

Check the motor current to detrermine if the drive is overloaded. Reduce
Overload the load or crease the motor/reducer size.Excessive load lepatloutpt misalignment or excessive Check all input and output connections for proper alignment.

_______________________overhueg/thruot lead

Excessive Impreper coolieg Reotricted airflow Inspect motor and reducertans for proper air flow. Clean as required. Be
sure that the reducer is in an area where air can flow freely around it.

temperature Improperambienttemperat Ambient temperature is not in the range Coetact Shimpe Driven.Impreper ambieet temperature from 32F to 104 F

Improper lubrication Improper reducer lubrcatioe type or Lubricate the reducer according to factory specifications.
quantity

Mechanical damage Reducer damaged Disassemble and repair the reducer as required.
Excessive internal pressure Plugged oil breather Be sure that the oil breather is installed and functioning properly.

Damaged oil seals Inspect 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.

Reducer input shaft is being driven at Reduce the imput speed. Contact Shimpo Drives if an input speed
Excessive lepat speed more than 1750 rpm greater than 1750 rpm is required.

I he eccentrcs are aligned in the same Disassemble the reducer and ensure that the eccentrics are mounted
Improper asoembly direction opposite to each other.

Vibration Leose meohtig bohte or structure or
Vim prtio n mLunosn mpr ou ingm t o r s ct re Ensure that the reducer is firm ly m ounted to a rigid base. Check the
Improper mouneieg improper aligemeet of coeected alignment of devices connected to the reducer's input and output.equipment
Damage Internal damage to the reducer Disassemble and inspect all reducer parts, particularly bearings.
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The Complete Line of Shimpo Drives Products

Adjustable Speed Drive

Servo Cycloidal Speed Reducer

Servo Planetary Gearhead

Speed Reducer

Overhead Conveyor Speed Reducer

Top Mount Adaptor Reducer

DISTRIBUTED BY:

CIRC3000.002.1105

SHIMPO
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Seepex I-110
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Additional information vendor information can be found in Hanford Site

Integrated Document Management System (IDMS) link listed below:

http://idmsweb.rl.gov/idms/livelink.exe?func=ll&obmld=165374505&obmAction=browse&viewType=1
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seepex. 4,sss

Operating and Maintenance
Instructions
Macerator

Range

MAC 110 1

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 omtbseepex.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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seepex,

Operating and Maintenance
Instructions
Macerator

index

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.02e
5.0.0 OM.INS.02e
6.0.0 OM.COM.02e
7.0.0

OM.MAI. 11e
OM.MAI. 11e

7.1.0
OM.CHD.04e
OM.CHD.02e

9.0.0 OM.ACC.01e

9.3.0 075-006A1
9.4.0 SL.075.006
9.3.0 075-OO1A1
9.4.0 SL.075.001
9.5.0

OM.SEA.09e
075-007A2
SL.075.007
OM.SEA.05e
075-002A2
SL.075.002

9.6.0
OM.WPS.10e
OM.WPS.10e

OM.SPT.02e
10.0.0 OM.MDS.01e

99.0.0 OM.ADR.01e

denomination

General
Safety
Transport and Intermediate Storage
Description of the seepex pump and Accessories
Assembly and Installation
Commissioning/De-commissioning
Service and Maintenance
110 I with flushing connection
110 1 without flushing connection
Disassembly / Re-assembly
110 I with flushing connection
110 I without flushing connection
Auxiliary seepex documentation
Sectional drawing and parts list
Sectional drawing with flushing connection
Part list
Sectional drawing without flushing connection
Part list
Shaft Sealing
Shaft sealing with flushing connection
Sectional drawing shaft sealing with flushing connection
Parts list shaft sealing with flushing connection
Shaft sealing without flushing connection
Sectional drawing shaft sealing without flushing connection
Parts list shaft sealing without flushing connection
Wearing Parts and Gaskets
110 I with flushing connection
110 I without flushing connection
Tools
Manufacturer's documents from sub-supplier

seepex Subsidiaries
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1.
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.

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
machine/plant. The commissioning of the machine is
forbidden until such a time as has been established
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 this 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.

CAUTION
This documentation must be kept available for at
least 10 years.
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1.2.8 1.3.2
Copyright and Industrial Property Rights Company Address, Service Addresses

These operating instructions are copyrighted. The see Point 11
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
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.
- / 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.
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2.
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 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.

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 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 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.
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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 VDE 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.

mesdocument

Blatt
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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.
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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-ment
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, 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.

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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4. 4.5
Description of the seepex Macerator and Design V
Accessories

Refer to th
4.1 seepex m
General Description, Design and Mode of Operation possible,

particular
The main components of a seepex macerator are a purpose.
complete (replaceable) headstock assembly with
shearplate, rotating cutterhead with fixed knives, 4.6
macerator casing and drive. Operating

The openings in the shearplate are either circular or Operating
oblong. The shape, size and number of openings is sheet, Poi
dependent on the conveying capacity and the required installation
size of the macerated product. Point 5.2.1

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 can be used
in comparison 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
mechanical 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 seal.

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.
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ariants

e data sheet, Point 9, for the design of the
acerator. Other design variants are
vhereby seepex must first check whether a
macerator is suitable for the intended

Site Specifications

site specifications are listed in the data
nt 9. Details of the space required for

operation and maintenance are given in
I.
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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 / 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

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
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.

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 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 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.

I
5.2.3
Protective and Controlling Equipment

Information on equipment of this 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
manufacturer's specifications,
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.

AN
5.2.5
Piping

5.2.5.1
Inlet and Outlet Connection

I CAUTION j
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 Dimensioning

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 Piping

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.) will lead to damage of the seepex macerator for
which guarantee claims will not be accepted.

5.2.5.4
Tension-free Mounting

CAUTION
Pipeworks and other components requiring to be
connected with the macerator must be mounted
without stresses.

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 without/with flow
meter has to be installed.

" fluid connections for optional extras

Consult the data sheets, Point 9, for information
regarding the available 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

4,m#

Dok.-ete
d ocet

Blatt

heet

Datet
date

OM.COM.02e

1 (3)

B / 06.10.98

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 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, 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).

See document OM.SEA._, Point 9.

6.2.3
Filling Up of Cutter Casing to Avoid Dry Running
at Startup

CAUTION
Before starting the macerator, fill the inlet-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 electrical
hazards must be ruled out. Always
observe the safety regulations valid
at the site of installation.

Ae

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.
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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.

AN
- Country-specific 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

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 ingredients

I CAUTION j
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.
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" Commissioning of the macerator
CAUTION

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 - seepex pump

CAUTION
Never start the pump without prior starting of
macerator. Doing this, heavy solids could get
stuck in the holes of the shearplate, causing
obstructions and thus blocking the macerator.

6.5.2
Avoid Dry Running 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 sealing through the flushing
connection thus avoiding dry running.

The supply of flushing liquid and the flushing
connection can be dropped by using special 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
safety regulations applying to the plants.

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 solid 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 rema in m thedu
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 operating 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 can be regreased by the lubrication
nipple (128), if necessary.

7.2.1.4
Drive Engine

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.

A

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.

lubricant:
filling quantity:
quality:

grease
ca. 200 cm3

Esso Beacon EP2 / DIN KP2N-25
Shell Alvonia EP2 I DIN KP2K-20
Aral Lub HLP2 I DIN KP2K-30

Equal greases can be used.
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Macerator
Service and Maintenance

7.3
seepex Macerator - Disassembly / Assembly

7.3.3.1
Drive (ANT)

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)
and drain off the liquid from the cutter
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 seal (DFL) and screws (SCH)
from/on the macerator support.

t 2'

CH

C H S

DFL

7.3.3
Drive (ANT)/Headstock Assembly (SDE) -
Disassembly / Re-assembly

On this occasion, a disassembly of the complete
macerator acc. to Point 7.3.2 is not necessary.

* Disassembly/re-assembly of the cover plate (240).
* Pull off the drive (ANT) vertically from the

macerator drive shaft (102).
Before re-assembly moisten the multi key profile on
the drive shaft (102) with antiseize graphite
petroleum.

* Pay attention to the correct position of the drive
(ANT)/motor clamping box.

/NT

562

201

149

026

2-3

JtI

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 SDE-cover plate / APL (120).
Cover plate / APL (120), observe before
re-assembly:
Check lip seal (126) for damage and if necessary
replace it and fill it with grease 1.
Check flat packing (122) for damage and replace it
if necessary.
Installating position of lubrication nipples (128) in
direction of holes at lantern side (200).

* headstock assembly (SDE) disassembly / re-
assembly see document OM.CHD._ e

* SDE-components see parts list SL.075.002

4-

-e ~+ «--

A --- -

30 C -a-

s-JF

3 5 ---

1) quality of grease see Point 7.2.1.3
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S Operating Instructions
Macerator-Headstock Assembly 110
with flushing connection
Disassembly / Re-assembly

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)

1.2
Shear Plate (900)

90 1

1.3
Shaft Sealing (SEA)

Disassembly of the shaft sealing see document
OM.SEA. e, Point 9.

S
Dokunlent

Blatt

OM.CHD.04e

1 (3)

Datum
data 26.07.99

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).

- - -- ----- 106

107

127

102

2.
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).

10--

127

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 fill the internal bearing ring (104)
with grease 1).
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S Operating Instructions
Macerator-Headstock Assembly 110
with flushing connection
Disassembly / Re-assembly

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).

S B btt
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HNF-52451
Rev 4

OM.CHD.04e

2 (3)

26.07.99

2.5
Headstock (905)

2.5.1
Adjustment of the distance between knives

102 %

112 C

905

909 ~

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).

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 plate as follows:

El- 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

) 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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Disassembly / Re-assembly
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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 El.

380

112

905

907

2.5.3
Closing Casing (ASG) / Cover Plate (APL)

Re-assembly see document OM.MAI._e.

A S9

3.
Lubrication of Headstock Assembly

The lubrication of the bearing depends on design,
range and size. See document OM.MAI._e,
Point 7.2.1.3.
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seepex, Operating Instructions
Macerator-Headstock Asse
Disassembly / Re-assembl'

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.__
regarding these tools.

1.
Headstock Assembly - Disassembly

1.1
Headstock (905)

Doket

BIMf
sheet

Det..r

OM.CHD.02e

1 (3)

04.09.95

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).

------- 10

-10

n----- 12

2.
Headstock Assembly - Re-assembly

1.2
Shear Plate (900)

901

902

1.3
Shaft Sealing (SEA)

Disassembly of the shaft sealing see document
OM.SEA. e, Point 9.

2.1
Bearing Housing (100)

Check lip seal (127) for damage / replace it if
necessary, press it in and fill it with grease . Press in
the external bearing rings (151 and 104).

127

151

2.2
Drive Shaft (102)

Press the internal bearing ring onto the drive shaft
(102) and fill it with grease
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).

514

HNF-52451
Rev 4

smans



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

seepex,
Doket

BIMf
sheet

De.

Operating Instructions
Macerator-Headstock Assembly
Disassembly / Re-assembly

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

1 )

2.5.1
Adjustment of the distance between knives

g rea e .

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).

X

2.5
Headstock (905)

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 plate as follows:

El- 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
Impregnate the felt rings (910 and 904) completely with
oil 2) in the oil quenching bath.

quality of grease see document OM.MAI__,
Point 7.2.1.3.

2) quality of oil - standard mineral oil
AN DIN 51501
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seepex. Operating Instructions ,11s 3(3)

Macerator-Headstock Assembly 04.09.95
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 acc.to Point 2.5.1 - item
El.

380

112

141

910

905

9079

99

142

2.5.3
Closing Casing (ASG) I Cover Plate (APL)

Re-assembly see document OM.MAI.__.

A SI APL

3.
Lubrication of Headstock Assembly

The lubrication of the bearing depends on design,
range and size. See document OM.MAI.__e, Point
7.2.1.3.
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seepex Operating Instructions
Single-Acting Mechanical Seal
Headstock Assembly size 110
with flushing connection

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 could 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 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.
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. This particularly
applies to the macerator's commissioning and its
placing out of service.

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
casing (333).
Squeeze the shaft sealing (SEA) out of the casing of
the headstock assembly (SDE) by using forcing
screws.

---351
380

7.2
Mechanical Seal (330) - Disassembly I Re-
assembly, as illustrated.

F A--__ 33 .

330

7.3
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

Re-assembly of o-ring (144) and slip ring (380) see
document OM.CHD. e, Point 2.5.3.

BB

1t4

quality of grease see document OM.MAI._.e,
Point 7.2.1.3
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seepeX Operating Instructions
Single-Acting Mechanical Seal
Headstock Assembly size 110
with flushing connection

8.
Flushing connection for shaft sealing

CAUTION
Annex the flushing connection before commissioning.
Flushing medium: water
Flushing pressure (Ap): 0,5 bar higher than the

pressure which has to
be sealed.

Flushing quantity (Qsp):

[na P
[ bar]1 5 I . . . . . .'.J

50 100 150 200 250 300 350 350 400
QSp [ /h]

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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seepex, Operating Instructions
Single-Acting Mechanical Seal
Headstock Assembly size 110
without flushing connection

1.
General

6.
Maintenance

" 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 could 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 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.

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
casing (333).
Squeeze the shaft sealing (SEA) out of the casing of
the headstock assembly (SDE) by using forcing
screws.

s!

7.2
Mechanical Seal (330) - Disassembly / Re-
assembly, as illustrated.

7.3
Shaft Sealing (SEA) - Re-assembly

4.
Flushing or circulation of single-acting mechanical
seals

Single-acting mechanical seals contacting the
conveying liquid require no additional flushing 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 mechanical seal. This particularly
applies to the macerator's commissioning and its
placing out of service.

Before mounting of the shaft sealing (SEA), fill the
area "B" up to the upper edge of the bearing with
grease 1

Re-assembly of o-ring (144) and slip ring (380) see
document OM.CHD.02e, Point 2.5.3.

-~ -1

380

quality of grease see document OM.MAI._.e,
Point 7.2.1.3
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seepex Operating Instructions
Macerators
Wearing Parts and Gaskets

Wearing parts and gaskets for

Sizes: 25 and 110
Range: I and U

Please consider in case of spare part orders for necessary repairs:

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, call for a renewed
or a new one.

Parts designation

o-ring / gasket
Lip seal
Lip seal
o-ring
o-ring
o-rina

Set of Set of
wearig gaskets
parts

Number

_ _ _ 1 _

_ _ _ 1
1 1

Shear plate 1) 1
Split ring [ 1
Felt ring
Headstock 2) 1
Felt ring
o-ring
o-ring
Drive shaft I
Bearing 1
Bearing 1
Mechanical seal I stationary seat unit 1
Slip ring

Item number acc. to
sectional drawing of

macerator and parts list

122
126
127
144
346
347
900
903
904
905
910
350
501
102
104
151
330
380

Shaft securing sleeve 1 | 1 140
Locking plate 1 107
Set of fitting discs 1 112
Coupling 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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Macerator - Werkzeuge
Macerator - Tools

Dokument
document OM.SPT.02de
-lat 1(1)

Ausgabe C /13.08.96.s-u
Empfohlene seepex Werkzeuge
Aufarund der Ausfuhruna fur bestimmte Montaaen empfohlen. durch allaemeine normierte WerkzeuaE
bedingt ersetzbar.

Recommended seepex tools
Due to the design recommended for certain repairs, these tools partially replace the standardized tools.

Werkzeug
Nr. tool No. W8 W50 W51 W52 W53 W54 W55 W57 W58

zur Montage Schmiernippel Schneideinheit Lager Lager Lager Antriebswelle Wellenabdichtung Lager Wellenabdichtung
von: Schonhdlse
tool for lubrication cutterhead bearing bearing bearing drive shaft shaft sealing bearing shaft sealing
mounting of: nipple assembly protective sleeve

Benennung: Einschlaghils Montagesocke Hulse Bolzen Bolzen Profilschlussel Hulse Hulse Hulse
e I

denomination drive-in sleeve mounting slave pin pin profile key slave slave slave
socket

Baugribe

size

25

110

x
C
C

C

C

I

0

C

C

0

C

C

C
C

N-
C
c~)m
-J
D
I

0
C0

Co

0

C0

Co
C0

0-
Co

C
C

N-
C
c~)
m
-J
D
I

Die Preise sind dem Preisblatt AL.SPTde zu entnehmen / prices are listed on price sheet AL.SPTde

1) Gilt nur fur Pumpen in Edelstahl Ausfdhrung / only valid for pumps in special steel design

N-

C

C

N-
C
c~)
m
-J
D
I

00

C0
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seepex,
We deliver your success

Germany

seepex
GmbH + Cx KG
Postfach 10 15 64
D-46215 Bottrop
Tel +49.2041.9 96-0
Fax +49.2041.9 96-400
info@seepex.com
www.seepex.com

Germany

seepex
Branch Office South
Johann-Karg-Str. 25
D-85540 Haar/Mdnchen
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
Obermdllergasse 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 Lundville
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

China

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:
Europe:

Czech Republic Poland
Finland Portugal
Greece Russia
Hungary Switzerland
Iceland Spain
Italy Turkey
Norway
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Germany

seepex
Branch Office West
Scharnhblzstrasse 344
D-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
D-01109 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
7421 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 11 44 69
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.
7136 Sample Drive
The Colony, TX 75056
Tel +1(469) 287-2042
Fax +1(469) 287-2568
slong@seepex.net

China

seepex
Shanghai Representative Office
No. 21, Lane 1365
Kangqiao Dong Road
Shanghai, 201315
Tel +86.21.3810 8888
Fax +86.21.3810 8899
info.cn@seepex.com

America:

Argentina
Canada
Chile
Colombia
Ecuador
Mexico
Panama
Peru
Puerto Rico
Venezuela

Asien:

Brunei
India
Indonesia
Iran
Israel
Japan
Korea
Kuwait
Pakistan
Philippines
Saudi Arab
Singapore
Taiwan
Thailand
United Ara
Emirates

Germany

seepex
Branch Office North
Lindenallee 30
D-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 Pa
Yeovil, Somerset BA 22 6
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 Rhdne Alpes
15, rue des Sports
F-69210 Lentilly
Tel +33.474.01 87 20
Fax+33.474 01 88 30
Inouel@seepex.fr

USA

seepex
Inc.
1249 Tilton Park Drive
Rochelle, IL 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

China

seepex
Beijing Office
No. 1 (A) Gao Bei Dian C
Chaoyang District,
Beijing 100022,
Mobil +86.139 1040 1659
Fax +86.10.6776 9478
seepex.bjo@seepex.con

Africa:

Egypt
South Africa

Oceania:

Australia
New Zealand

ia

b

Germany

seepex
Branch Office Rhein-Main
Dr. Hermann-K~nanz-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
Bakkegardsvej 411
DK-3050 Humlebk
Tel +45.49 19 22 00
Fax+45.49 19 32 00
info@seepex.dk

France

seepex
France SARL
Agence Pays de Loire-Bretagne
Le Clos Rellan
F-35380 Treffendel
Tel +33.2.99 61 88 10
Fax+33.2.99 61 88 13
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.
1110 East, 1525 North
Layton, UT 84040
Tel +1 (801) 593-1606
Fax +1 (801) 593-1608
kthomas@seepex.net

China

seepex
Guangzhou Office
501 Linjanf Dadao
Tianhe District
Guangzhou, 510655
Mobil +86.139.2502 1208
Fax +86.20.3889 0479
seepex.gzo@seepex.com
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Germany

seepex
Branch Office South-West
Schwetzinger Strasse 25
D-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
Hollywood, Birmingham
West Midlands B14 4TL
Tel +44.121.6 03 11 91
Fax +44.121.6 03 21 82
jcashmore@seepex.co.uk

Sweden

seepex
Nordic AS
Skogsvsgen 39
61634 Aby
Tel +46.11 66 940
Fax +46.11 66 941
info@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,
Dataran Prima
47301 Petaling 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

Your seepex agent
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Additional information vendor information can be found in Hanford Site

Integrated Document Management System (IDMS) link listed below:

http://idmsweb.rl.gov/idms/livelink.exe?func=ll&obmld=165374505&obmAction=browse&viewType=1
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NEPTUNE PORTABLE MIXER SAFETY MANUAL

CE
NEPTUNE PORTABLE MIXER SAFETY MANUAL

Neptune Chemical Pump Company

A ~Supplement to Engineering, Operation and Maintenance Manual A
IMPORTANT

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.

a 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 thle 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.
E 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.neptunel.com
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NEPTUNE PORTABLE MIXER SAFETY MANUAL

PRODUCT OPERATION

* 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.neptunel.com
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NEPTUNE PORTABLE MIXER SAFETY MANUAL

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 AND 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 0C (250F) .

* Hazardous conditions: Operate at temperatures up to 400C (1040 F)

NEPTUNE CHEMICAL PUMP COMPANY - 204 DeKalb PIKE - LANSDALE, PA 19446 * TEL (215) 699-8701 FAX (215) 699-0370
www.neptunel.com
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MAN UAL
Series JG Gear Drive and

Series JD Direct Drive Clamp Mount Mixer
PLUS: JGR and JDR Angle Riser Mount

Series JGF and JDF Flange Mount

iVep tuneA
295 Dekalb Pike,
North Wales, PA 19454

Tel.: 215-699-8700 o FAX: 215-699-0370
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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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LIMITED WARRANTY

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.

'SEE 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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PARTS ORDERING INSTRUCTIONS

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.

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.neptunel.com
Email: pumpneptune1.com

NOTE: PLEASE SUPPLY BOTH MODEL AND SERIAL NUMBERS.

2
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MIXER POSITIONING

VERTICAL CUBICAL
CYLINDRICAL (L=W)

1 6 'T'

- -- ---- ---- ---- --- "T"- - -- -- -- -- - - - - - -
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~1 _"W
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"T" = TANK DIAMETER
"D" = IMPELLER DIAMETER
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INTRODUCTION

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 delivering 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 50 to 150 off vertical wall of tank pointed 200 to 300 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.

4

549



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

MIXERS MANUFACTURED
BEFORE DECEMBER 2010

MIXERS MANUFACTURED
AFTER DECEMBER 2010

2. Insert Pin-Bolt halfway
into Collar with flat facing
towards Shaft.

1. Insert Propeller Shaft into
Shaft Collar until it bottoms.

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.

Shaft Adapter Reducer
004647--1" dia, to 3/4" dia.
004648---1-1/4" dia. to 1" dia.

I,

N
V.-

Notch

2. Rotate Shaft until Notches
line up with setscrews.

1. Insert Propeller Shaft into
Shaft Collar until it bottoms.

SHAFT INSTALLATION DIAGRAM
(Refer to Section D.)

5
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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)
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ITEM MODEL MODEL MODEL
NUMBER ITEM DESCRIPTION OTY. JG2.0- JG6.1 JG7.1 - JG8.1 JG9.1

Shaft 3/4" dia. x 30" Ig. 1 004396
39

Shaft 3/4" dia. x 40" Ig. 1 004397

Shaft 3/4" dia. x 36" Ig. 1 003084

Shaft 3/4" dia. x 48" Ig. 1 003075

Shaft 3/4" dia. x 60" Ig. 1 003076

Shaft 1" dia. x 48" Ig. 1 004398

Shaft 1" dia. x 60" Ig. 1 003071

Shaft 1" dia. x 72" Ig. 1 003072

Shaft 1-1/4" dia. x 60" Ig. 1 003073 003073

Shaft 1-114" dia. x 72" Ig. 1 003074 003074

Prop 5 x 5, 3/4" Bore, P/N 100383
40

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 As
Prop 5 x 5, 3/4" Bore, P/N 106046 Required Required Required

Prop 6 x 6, 3/4" Bore, P/N 106043 Per Per Per

Prop 8 x 8, 3/4" Bore, P/N 106218 Application 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 MODEL
NUMBER ITEM DESCRIPTION QTY. JG2.0 - JG6.1 JG7.1 - JG8.4 JG9.1

1 Mixer Gearbox - Body 1 003161 003053 003053
2 Drive Screw 1 100370 N/A N/A

3 Clamp Button 1 000476 N/A N/A

4 Stud 1 002683 N/A N/A

5 Mounting Clamp 1 003146 NIA N/A
6 Hex Head Cap Screw or Stud 1 100397 N/A N/A

7* Flat Washer 1 100369 N/A N/A

8 Pivot Washer 1 100509 N/A N/A
9 Flat Washer 1 106833 NIA N/A

10 Hex Nut 1 WA170583 NIA N/A

11 Helical Pinion 1 003143 003141 003054

12 Hex Head Cap Screw 4 100216 100216 100216

13 Lock Washer 4 100217 100217 100217

14 Hex Head Cap Screw 6 106748 106748 106748

15 Lock Washer 6 100075 100075 100075
16 Motor Gasket 1 106097 106097 106097
17 Set Screw 1 105159 105159 105159

18 Key 1 003060 106589 003060

19 Dowel Pin 2 100351 100579 100579
20 Retaining Ring 1 106594 106496 106496

21 Motor Midplate 1 003148 003147 003057
22 Key 1 100110 100110 100110
23 Midplate Gasket 1 106507 106494 106494

24 Helical Gear 1 003144 003142 003055

25 Seal 1 106586 106542 106542

26 Retaining Ring 1 106592 106562 106562

27* Ball Bearing 1 106180 106495 106495

28 Shaft Adapter, 3/4" dia. 1 003407 N/A N/A

Shaft Adapter, 1" dia. 1 003407 N/A N/A

Shaft Adapter, 1-1/4" dia. 1 N/A 003058 003058

29 Retaining Ring 2 106593 106497 106497

30* Ball Bearing 1 106588 106564 106564

31 Felt Wiper Seal 1 106502 106488 106488

32 Setscrew 2 104618 104618 104618

33 Shaft Adapter Reducer, 1" to 3/4" 1 004647 N/A N/A
Shaft Adapter Reducer, 1-1/4" to 1" 1 N/A 004648 N/A

*Recommended Spare Parts
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Mixer Model JG
Drawing No. S00070
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PARTS LIST
For Series JD Clamp Mount Model Mixers

(Refer to Drawing on Page 10)

ITEM MODEL MODEL
NUMBER ITEM DESCRIPTION QTY. JD2.0 - JG6.1 JD7.1 - JD7.4

1 Mixer Gearbox - Body 1 003161 003053

2 Drive Screw 1 100370 100370

3 Clamp Button 1 000476 000476

4 Stud 1 002683 002683

5 Mounting Clamp 1 003146 002682

6 Hex Head Cap Screw or Stud 1 100397 106387

7* Flat Washer 1 100369 100369

8 Pivot Washer 1 100509 106074

9 Flat Washer 1 106833 100051

10 Hex Nut 1 WA170583 108518

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

19 Dowel Pin 2 100351 100579

21 Motor Midplate 1 003148 003057

22 Key 1 100110 100110

23 Midplate Gasket 1 106507 106494

25 Seal 1 106586 106542

26 Retaining Ring 1 106592 106562

27* Ball Bearing 1 106180 106495

28 Shaft Adapter, 3/4" dia. 1 003407 N/A

Shaft Adapter, 1" dia. 1 003407 003058

Shaft Adapter, 1-1/4" dia. 1 N/A N/A

29 Retaining Ring 2 106593 106497

30* Ball Bearing 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

34 Hex Head Cap Screw 4 108338 108338

35 Key 1 100218 100218

36 Motor Extension 1 003197 003197

37 Coupling 1 106664 106640

*Recommended Spare Parts

9
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Mixer Model JD
Drawing No. S00072
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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 JGR QTY. JDR QTY.

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.R.U. 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 "0" of the Operating and

Instruction Manual of Series JG and JD Mixers.
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Drawing No. S00051
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FLANGE MOUNTING MIXER
ADDENDUM TO OPERATING 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 JDF 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.
1* 003161 Mixer Gearbox - Body 1

42 106704 Hex Head Cap Screw 1/2-20 x 1-1/2" Ig. 4
106996 Socket Head Cap Screw 1/4-20 x 3/4" Ig. 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 7/16-14 x 1-3/4" Ig. 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" Ig. Stud 4
55 100036 Grease Filling 1
56 100104 Hex Head Cap Screw 7/16-14 x 1-1/4" Ig. 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

*Recommended Spare Parts.
**These Parts are for Models JGF JDF-2.0 through JGF/JDF-6.1 Only.

Item 58 available in 316SS & Carbon Steel.

ITEM PART ITEM DESCRIPTION QTY.
NO. NO.

58 1" dia. Shaft, 6" Flange Assembly 1
1" dia. Shaft, 8" Flange Assembly 1
1" dia. Shaft, 10" Flange Assembly 1
1" dia. Shall, 12" Flange Assembly 1
1" dia. Shaft, 14" Flange Assembly 1
1-1/4" dia. Shaft, 6" Flange Assembly 1
1-1/4" dia. Shaft, 8" Flange Assembly 1
1-1/4" dia. Shaft, 10" Flange Assembly 1
1-1/4" dia. Shaft, 12" Flange Assembly 1
1-1/4" dia Shaft, 14" Flange Assembly 1
3/4" dia. Shaft, 6" Flange Assembly 1
3/4" dia. Shaft, 8" Flange Assembly 1
3/4" dia Shaft, 10" Flange Assembly 1
3/4" dia. Shaft, 12" Flange Assembly 1
3/4" dia. Shaft, 14" Flange Assembly 1

59* 003267 1" dia. Shaft, Packing 5
003268 1-1/4" dia. Shaft, Packing 5
003269 3/4"dia. Shaft, Packing 5

60 003272 Mixer Window Screen 2
61 106621 #8-32 x 3/8 Ig. Pan Head Screw 8
62 106614 1 " dia. Shaft Collar 1

106615 1-1/4" dia. Shaft Collar 1
106811 3/4" dia. Shaft Collar 1

63 101208 1/4" x 3/4" Ig. Dowel Pin 2

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 falling 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 & JD 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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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

Emergency Telephone Number:
1-800-255-3924-CHEM-TEL (24 hour)
Telephone Number for information:
1-973-589-9150

MSDS No. 0892150102001

TRADE NAMES/SYNONYMS:

PRODUCT USE: Petroleum lubricating grease

CREATION DATE: 06/14/2007

REVISION DATE: 01/21/2010

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
PERCENTAGE: 35-40

COMPONENT: Zinc oxide
CAS NUMBER: 1314-13-2

EC NUMBER (EINECS): 215-222-5
PERCENTAGE: 5-10

COMPONENT: 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
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EC NUMBER (EINECS): 268-896-8
PERCENTAGE: 0-2

COMPONENT: Lithium hydroxide monohydrate

CAS NUMBER: 1310-66-3
EC NUMBER (EINECS): Not assigned
PERCENTAGE: 0-2

COMPONENT: Butyl zimate
CAS NUMBER: 136-23-2
EC NUMBER (EINECS): 205-232-8
PERCENTAGE: 0-1

COMPONENT: Hydroxyalkyl carboxylic acid
CAS NUMBER: NA
EC NUMBER (EINECS): NA
PERCENTAGE: 0-1

COMPONENT: Methacrylate copolymer
CAS NUMBER: NA
EC NUMBER (EINECS): NA
PERCENTAGE: 0-1

NOTE: The IP 346 value of the mineral oil is less than 3%

SECTION 3 HAZARDS IDENTIFICATION

POTENTIAL HEALTH EFFECTS:
INHALATION: SHORT TERM EXPOSURE: Irritation
LONG TERM EXPOSURE: Lung damage
SKIN CONTACT:
SHORT TERM EXPOSURE: Irritation
LONG TERM EXPOSURE: Irritation, skin disorders
EYE CONTACT:
SHORT TERM EXPOSURE: Irritation
LONG TERM EXPOSURE: No information available
INGESTION:
SHORT TERM EXPOSURE: Diarrhea, difficulty breathing
LONG TERM EXPOSURE: no information on significant adverse effects

HAZARDOUS MATERIAL IDENTIFICATION SYSTEM (HMIS):
Health - 1
Flammability - 1
Reactivity - 0

Not a Controlled Product under (WHMIS) - Canada Special Protection: See Section 8
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SECTION 4 FIRST AID MEASURES

INHALATION: 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-supplied
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 with 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 MIST IN AIR (Not Encountered in Normal Usage):
5 mg/m 3 UK OES TWA
lOmg/m 3 UK OES STEL
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VENTILATION: Provide local exhaust ventilation system. Ensure compliance with applicable exposure limits.

EYE PROTECTION: Wear splash resistant safety goggles. Provide an emergency eye wash fountain and quick drench shower

in the immediate work area.

CLOTHING: Wear appropriate chemical resistant clothing.

GLOVES: Wear appropriate chemical resistant (nitrile) gloves.

RESPIRATOR: Consider the need for appropriate protective equipment, such as self-contained breathing apparatus, adequate

masks and filters.

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES

PHYSICAL STATE: semi-solid
APPEARANCE: smooth
COLOUR: beige
PHYSICAL FORM: grease
ODOR: mineral oil odor
BOILING POINT: >2881C
FREEZING POINT: Not available
FLASH POINT: 218'C (COC)
LOWER FLAMMABLE LIMIT: 0.9% by volume
UPPER FLAMMABLE LIMIT: 7.0% by volume
AUTO IGNITION: not available
VAPOUR PRESSURE: not available
VAPOR DENSITY (air=1): not available
SPECIFIC GRAVITY (water=1): 0.941
DENSITY: not available
WATER SOLUBILITY: negligible
pH: not available
VOLATILITY: not available
ODOR THRESHOLD: not available
EVAPORATION RATE (Butyl acetate = 1): <0.01
VISCOSITY: not available
COEFFICIENT OF WATER/OIL DISTRIBUTION: not available

SECTION 10 STABILITY AND REACTIVITY

REACTIVITY: Stable at normal temperatures and pressures

CONDITIONS TO AVOID: Avoid heat, flames, sparks and other sources of ignition. Avoid contact with
incompatible materials.

INCOMPATIBLES: Oxidising materials, chlorine

4
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HAZARDOUS DECOMPOSITION:
Thermal decomposition products or combustion: oxides of carbon, oxides of sulphur

POLYMERISATION: Will not polymerise.

SECTION 11 TOXICOLOGICAL INFORMATION

Residual oils (petroleum), solvent dewaxed:
TOXICITY DATA:
No data available

Heavy hydrotreated naphthenic distillates (petroleum):
TOXICITY DATA:
No data available

Zinc oxide:
TOXICITY DATA:
No data available

12 hydroxy stearic acid:
TOXICITY DATA:
Greater than 5 g/kg oral-rat LD50

Antimony 0,0-dipropylphosphorodithionate
TOXICITY DATA:
4,695 mg/kg oral-rat LD50

Inedible animal grease:

TOXICITY DATA:
No data available

Lithium hydroxide monohydrate:

TOXICITY DATA:
210 g/kg oral-rat LD50

Butyl zimate:

TOXICITY DATA:
Greater than 16,000 g/kg oral-rat LD50

Hydroxyalkyl carboxylic ester:
TOXICITY DATA:
Between 2,000 and 5,000 g/kg oral-rat LD50

Alkyl thiadiazole mixture:

TOXICITY DATA:

Greater than 10,000 g/kg oral-rat LD50
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SECTION 12 ECOLOGICAL INFORMATION

Not available

SECTION 13 DISPOSAL CONSIDERATIONS

Dispose in accordance with all applicable regulations

SECTION 14 TRANSPORT INFORMATION

LAND TRANSPORT ADR: No classification assigned.

LAND TRANSPORT RID: No classification assigned.

AIR TRANSPORT IATA: No classification assigned.

AIR TRANSPORT ICAO: No classification assigned.

MARITIME TRANSPORT IMDG: No classification assigned.

SECTION 15 REGULATORY INFORMATION

EUROPEAN REGULATIONS:
EC CLASSIFICATION (CALCULATED): N
Risk Phrases: R51/53 Toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment.

SARA/TITLE III, Section 313 Status - Zinc Compounds <6%, Antimony Compounds <3%

SECTION 16 OTHER INFORMATION

The above information is furnished 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.

LUBRIPLATE 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 2011 Neptune Chemical Pump Company, Printed in U.S.A

7

566

HNF-52451
Rev 4

l i-

ZL106636



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

HNF-52451
Rev 4

APPENDIX J

Air Compressors

567



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

Rev, 0807

KT Seeri

Air C.ornpressor
Man ua I

For questions concerning this air compressor,
please contact your distributor.
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Safety is . combingtion of common sense, .staying alert and knowino how your compressor works.
Read this manual to understand this compressor

means if safety information not followed someone will b seriously injured or kilied

means f safety information is not followed someone could te seriously injured or kiied

CAV:11
means if safety information is not followed someone may be senously injured or killed

Save these instructions

Improper operatioi or maintenance of this proUduct could result in senous injury an$ propelty
damage. Read and understand all warnings and operation instructions before using ths compressor

Before using the air compressor

Things you should know
Aircompressors are utized in a variety of air
system applications. Because air compressors
and other components (hoses, connectors, air
tuok, spray guns, etc.) make up a high pressure
pumping system, the following safety pr-
cautions should be observed at all times-

Only persons familiar with these rules of
safe operation should use the air
compressor

I, Read the instruction manugl carefully before
attempting to assemble, disassemble or
operate your system. Be thoroughly familiar
with the controls and the proper use of the
equipment.

2. Review and understand all safety instructions
and operating pro cedures ir this manual.

3 Review the maintenance methods for this
compressor (See Etkaintaining Your
Compressor' section).

Inspect your work area
I Keep work area clean.

2. Cluttared areas aud benchss invite accidents
Finors must not be slippery from wax or dust.

Inspect your compressor

I. To reduce the dsft ofin;ury from acidental
starting, turn switch off and disconnect the
power before checking it.

2. If any part is missimg, bent or broken in any
way. or any electrical part does not work prop-
erly. keep the compressor off and disconnected.

3 Check hoses for weak or wom conditions
before each use, making certain all connections
are secure Do Not Use if defect is founi

A w Wrm ,
Do not operate compressor if damaged during
shipping: handing or use. Damage may result
in bursting and cause injury or property damage.

A V7MG
This compressor is Not designed for an d should
not be used in breathing air appitcations.

Page 1
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When installfng or noving the compressor

This compressor is extremely top heavy, The
compressor must be bofted to the floor with
vibration pads before operating to prevent
equipment damage, injury or death. Do Not
tighten bolts completely as this may
cause stress to the tank welds

To reduce the risk of a dangerous
environment

. Keep work area welf lit

2. Operate compressor in a well-ventilated
ares free from fiammable liquids and vapors.

3. Operate compressor in a ventilated area so
that compressor may be properly cooled and
the surrounding air temperature will not be
more than 10G"E

4, Never use a compressor in a wet
environment.

5. Protect mateial lines and air fines from
damage or puncture- Keep hose and
wires away from sharp objects, chemical
spits oil, solvents and wet floors.

Do Nat secure. compressor with toggle bolts
into drywal. Drywall sheeting or plaster will not
support the veight of the compressor.

6. A minimum clearance of 18 inches between
the compressor and a wall is required
because objects could obstruct airfloN

7. Thescomp ressor'should be located where it can
be directly wired to a circuit breaker. The
compressor should be wired by a qualed
electriciart

6- Neverstore flammable liquids or gases in
the vicinity of an operating compressor.

9- DUnt locate the compressor air inlet near
steam, paint spray, sandblasting areas or
any other source of contamination. The
debris could damage the motor and pump.

.
Never use plastc (PVC) pipe for compressed
air. Senous injury or death could result

AMNIEHUMO
Never use the shippng skid for mounting the
compressor.

This compressor is not intended for outdoor
installation.

Never install a shut off valve between the comnprs-
sor pump and tank. Personal injury and/or
equipment damage could occur.

Note: Tank Coutlet Stze: liY1449-1 2eVO
3" NPT for All 80 Gallon and Simplex 120 Gallou Units
A3-UPzrgtIfuplewCempresors

Before each use

Inspect your work area

1. Keep work area clean. Cuttered areas and
benches invite accidents.

2. The floor must not be slippery from wax or
dust,

inspeat your compressor

1. To reduce the risk of injury from accidental
starting, turn the switch off and disconnect
power-

.2. If any part is missing, bent or broken in any
way, or any electrical part does not work
properly, keep the compressor off and dis-
connect power. Do Not use if defect is found.

3 Check hoses for weak or worn conditjon
before each use. making certain all connect-
ions are secure- Do Not use if a defect is
found.

'aqe 2
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Folow the safety precauions for &ectrical connectfvns

1. Follow all local electrical and safety codes, 3. Protect wires.from contact with sharp objects.
as well as the National Electric Code (NEC)
and the Occupational Safety and Health
Act (OSHA).

2. Wiring and fuses should fofow electrical All electrical connections should be made bycodes, current capacity and be properly a quaified electncian.
grounded:

Plan ahead to protect your eyes, hands, face and ears

Dress for safety

1. Wear safety glasses (meeting ANSI ZV. I or
in Canada CSA Z943-99) and use hearing
praterlion when operaing the uniL Everyday Be careful when tuching the extarior of comp
glasses re not safety glasses. ressor pump, motor and air imes; they may

become hot enough to cause injury.
2, Wear shoes to prevent shock hazards.

3. Tie back lorng hair.
Never operate the compressor vAthout a

Pay attention to your hands beltguard. The compressor can start auto-
A - re matically without warning. Personal injury orA property damage could occur from contact

Keep fingers away from running compressor with moving parts.
Fast moving and hot parts may cause injury -.
and/or burns.

The compressor may be hot even if the unit is
Stopped.

A
Use of a mRsk or respirator per chemicl
manufacturers' instructions may be neces-
sary if there is a chance of inha!sng toxic fumes.
Read mask and respirator instructions care-
fully. Consult a safety expert if you are not
sure about the use of certain masks or
respirators.

When operating

I Do not exceed the pressure rating of any
component of the system.

2. Release pressure withm the system slowy
to preventflying dust and debrts.

3. If the equipment starts to abnormally vibrate,
STOP the compressor immediately and
check for the caLse6

A
Never change the safety valve or pressure
switch settings. Keep safety valve free from
paint and other accumulations. See compressor
specification decal for maximum operating
pressureL Do not operate with the pressure
switch set higher than the maximum oparating
pressure.
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A
Never point a spray gun at yourself or any
other person or animal. Accidental discharge
may result in serious injury,

Reduce the risk of dangerous
environment

A mnnnw..n

Extreme caution should be taken when
spraying flammable liquids as the spark from
a motor or pressure ewitch may cause a fire
or explosion. Ample ventilation must be
provided.

Spray in a well ventilated area to keep fumes
from collacting and causing serious injury and
fire hazards.

1. Do Not spray in the vicinity of open flames
or other places where a spark can cause
ignition. flg t smoke when spraying
paint. insectiades, or other!larnmabfe
substances-

Be informed about the materials you use

1. When spraying with solvents or toxic cheri-
cais, follow the instrctions provided by the
chemical manufacturer Consult a safety
expert if unsure about the use of masks or
respirators.

2. If the material you intend to spray contains
trichioreoethane and methylene chlDnde, do
not use accessories that contain aluminum or
galvanized materials, as these chemicals can
react with galvanized components causing
corrosion and weakening equipment. Use
stainless steel accessories.

Perforn these maintenance operations

1. Do regular maintenanc&; keep 0 nuts, bolts,
and screws tight. to be sure equipment is in
safe working condition.

2. Inspect tank yeady for lust, pin holes or any
other imperfecbons that could cause it to
become unsafe.

NEVER attempt to repair or modify a tank!
Welding, drilling or any other modification will
weaken the tank resulting in damragefrom
rupture or explosion. Always replace worn,
cracked or damaged tanks.

3. Clean electrical equipment with an approved
deaning -agent, such as a dry, non-flams
mable cleaning solvent,

Daily

Check oi level at sight giass. Ol level should
be 1!2 to slightly higher in the oil sight glass.

Drain moisture from tank,

Verify the pressure switch unloader is
working by listening for a brief hissing sound
when the compressor shuts off

Visually check the compressor for louse parts,
excessive noise or vibration. Tighten any
necessary part

4 Drain tanks of moisture afer each day's use.
If unit wll notte used for awhile, it is best 1k
leave the drain cock open until such time as it
is to be used. This will allow moistum to
compietely drain out and help prevent
corrosion of insde of tank-

S. Always disconnect from power source before
working on or near a motor, or sits.connected
load, If power drsconnect pomt is out-of-
sight, secure it in the 'OFF" position and tag it
to prevent unexpected application of power

Discon nect power and depressurize system
before servicing air compressor. Sightly open
drain cock after shutting off compressor

Monthly
rMake sure the main prer is ofW) Check the befts
fr tensiorn Bells should not move up and down
when the compressor runs and when stopped,
should not have more than ' in of play when
depressed. Be carefut not to over tighten belts
during adjustment

Renove and check air fiter. replace if necessary_

Change oil every 3 months or 300 hours- A
compressor grade 30 wt non-detergent oil shbuld
be used.
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Fex
H'se

Air
Dryer

To Air System
RepuLitar

Vibraticn Pads

Porous element conained within a metal vr
plastc housing attached to the compressor
cyhnder head which removes impurity from the
intake air of the compressor

Air Tank

Cyl;ndrical component which contains the
compressed air

Check Valve

Device which prevents compressed air from
flowing back foni the air tak to the compres-
sorpurnp.

Elactri Pator

Device which provides the mtationai force
necessary to operate the compressor pump

Pressure Gauge

Device which shows the tank or regulated
pressure of the compressed air.

Dowve whch automRaticaly controls the onioff
cyctng of the compressor. It stops the
cornpressc when the cut-off pressure in
the tank is reached and starts the compressor
when the air pressure drops below the cut-in
pressure-

PSI (Pounds per Square inch)

Measurement of the pressure exerted by the
force of air The actual psi is rneasured by a
pressure gauge on the compressor:

Pump

Device which produces the compressed zur
with a reciprocating piston contained within a
cylinder.

Safety Valve

Device which prevents air pressure in the air
tank from rising over a predetemined lmit

Thermzi Overload Switch

Device, integrated into the eaectric motor winding,
which automatically shuts of" the compressor
if the temperature of the electric motor exceeds
a predetermined limit.
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WARN G
ALL ELECTRICAL WIRING SHIULD BE DONE
BY A QUALIFIED ELECTRICIAN
General Information
Adequate wiring anti motor protection
should be provided for al! stationary
compressors. Wiring used for other
machinroy should not be used. A
quaifred electuician familiar with local
slqcitical codes in your area should be
used. Size supply wiring per NEC (National
Elr-tnc Cde) requirements.

To redue:the nsk 6a electrical hazards, fire
hazards or damage to the compressor, use
proper circuit protecton, Your comprssor
is wired at the factory for operation using
the voltage shown. Connect the compressor
to a power sourre with the correct breaker
size.

Electrical connecdtormust be properly
grounded. Ground connections should be
connected at the grounding screw,

Overheating, shorl arculting and ire damage
will result from inadequate wiring.

Prior to actually running the compressor,
check the follmoing items:

Crankcase oil Make sur -the sight glass
shows % full or slightly above-

Make sure all rags, tools, oi, etc are away
from the unit

Open the air system to free it of any pressure.

Switch the compressor on for a few
revolutions to make sure the rotation is
correct Correct rotation is dockwise
when facing Ithe sight glass on the pump.

Incoming power should
be connecttd to the
posts marked tisj

Qg Not Make
Connections OrK b
Prew:red Pofs Motor) 7

Grounding Screw 41

For Models With Maonettc Starter

Incoming power shomld
he connected to L and .
L2 at the Top of the-
Magnetic Starter

3 Phase units should
be connected to 11 L2
and L3.

Ground

Operate the compresSor for a few minutes
unloaded (air system open) then allow the
compressor to pump up. Make-sure the
electrrcai pressure switch properly switches
olfhe compressor according to the setting
desired. (165 for KT52eV6D , and 175 psi
for all ather Two Stage.)

Make sure the pressure in the tank does
not exceed its rating- Model KTS2eV0G
should operate at a maximum of 165 psi,
otherTwo Stage urmts at a maximum of 175 psi.
If the pressure gauge indicates a pressure that
is higher than these maximum pressures,
shut off compressor immediately and cal
your distributor.
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Low discharge pressu'e 1. Compressor too small for I- Reduce air demand or use a compressor
application with more air capacity-

2. Usten for air leaks. Apply a soap solution
2- Air leaks to al! fittings and connections. Bubbles

wll form at points of leakage. Tighten
or replace fitlings or connections.

3 Restricted intake air 3. Clean or replace air filter.
4. Blown gasket(s) 4. Replace necessary gaskets.
5, Broken or rnisat gned valves 5. Remove head and inspect for broken or

misaligned valves, Replace valres, if
necs; ; insta. i new head garset

each time head is removed

Excessive noise 1. Loose drive pulley or flywheel I. Tighten dnYe puley or flywhee blt
inockng" 2. Low oil oil 2. Check for proper i1 level Low or dirty

6i may cause beang damage
3 Wcm connecting rod or 3 Replace connecting rod andor connecting

onnecting rod bearing rod bearings
4. Noisy check valve L Replace check waive

DO not removre check vave.
-:Iw ifair pressure n tin

Excessive oil carryover . Worn piston rings 1. Replace with new piston rings.
2. Restricted intake air 2. Clean or replace air fiter
3. Toomuch oil in compressor 3. Dran o0 to proper oil level
4. Incorrect oil viscosity 4 Use a quality non-detergent 30 or 40wt

oil specified for each model (Page 4,

Waterin tank andior 1. Noma. Anount of water will 1. Dmin tank at least once per day.
discharge line increase as hurnidity in the 2, Add an inlie filter to reduce moisture in

oir increases. in the air line

VWrtl not run or motor 1. Lowvoltage 1. Check voltage vh volt meter across both
hums legs of incoming power. Check reset button

on motor.
2. Malfunctioning pressure swtch 2. Repair or replace pressure switch.
3, Malfunctioning check valve I Replace check valve or pressure switch.

Do not remove chtck vrtve
- ItN air pressure in tank

Breaker or reset 1. hIcorrect breaker size 1. Make sure the breaker is sized properfy.
repeatedly trips See page-6 in this manual

2. Low voltage 2. Check voltage with volt meter across both
legs of inconing power.

3. Malfunctioning motor 3. Replace rnctor
4. Loose electacal connactions .4. Check af elecrical connections,
S. Malfunrofning pressure switch 5. Adjust or replace pressure cwitch.
6. Malfunctioning check valve 6. Replace check valve.

Do not emov& cimek valve
wth air pressure in tank

Tank does not hold I Malfunctioning check valve 1 R lace check valve
pressure vdien riot p - Do not remove chetk valve

runing and shut cff wIO PU pE5sLfe5 ir afl

valve is closed 2. Loose fittings or connections 2- Tighten or replace fittings or connections
3. Crack or pin ho! in tank 3. Replace tank. Do not attempt to repair tank

Page 8
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Pressure switch un- 1. Malfunctioning check valve 1. Replace check v'aIye if unloader bleeds
loader constantly constoritly
leaking.air . Do not reimove check valve

-:ith ir pre".sure im lank

Pressure svwch n ot 1 Malfuncdiotnng pressure 1. Rep!ace pressure switch if rt does not release
unloading switch air pressure briefly when unit shuts off.

Da not remove pressure
I - - - sv w ttch wth pressure in

tank

Excessive vibration 1 Improper installation 1, Make sure unit is mounted on a level surface
with vibraton pads

2. Loose baits 2. Replace beits. Align and tighten prcredy.
3I isatgned tfywhiee or 3. A|:gn flywheel and drive pu'iey.

drive pulley

Overieatin 1 Compressor too small for 1 -Reduce air demand or use a compressor
application witi more air capacty.

2. Cooling surfuces dirty 2 Clean arl cooling surfaces of dirt and dust.
3 Improper cocng 3. instr1 compressor in an area wit adequate

cool dry air

577
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Warranty Statement

The Compenywamnirthat r'2qiuipmno 'nnam urrdbyAt ard culiveiherearrdershalrbefmefronm ceo=s in miatena and
workmwrnship far a portd oftweje. 12) months from Thedrtsofintai s5arbilpj or qiqpreln (10 rnurths from -he fme of
shp'rit frl tfenanfaorer, whiuliever ocoura fm rt. Te foprpoir weranrty perio shal app.y it Equipmet evoept for the
fulkwir (Aj ' ,rerngstainruy rt!. oewarranled for thearlierefhienty-four 24 morrthsfram the dae of
initnlopertincnrthirty -2N_1 oots ftm dae, of sopmnt from the manufacturer. (P; fepaoememparo wilbewarramEdfoT
three (3)m rnnhsftror th dimefstpmentfrom tre nruatrirer. Shauld thE felu to conorm to As warranty be rpyord in
wrtr; to Ih Comparty within -sud naenid, he Compary stn. at rs opon, ororrt ud non-cerordot by suiLTabe rma-r to
ach Equpmen-rr or frnis a rapj:eomwr part F_.0 pCom of shIpmeM, prvided thatme urchase InsiLOed, mai'tained

ard operated seth Equipn ttiracrcrrce eiA good irnditiy pradn. dhssoamrpred with spefik ucommendzioms of the
Coompimy . Acesries ant er"wp4irent fumted by the Cornpanry, but manadtured by othews, sStmicrtywhfever
wrranky the manufowe comryed b the Cunpnyand r&hichcar bevansed rin to eFurrhaser. Te C mpareyu not be
.ntih r a-ny mpairs repieeraenh. or afusmnrts to the E:ipmer or any. ostsof Laborperformedbythe purwaena ithe
Com nysfnMtr writreapporvd-

-oe Gempury maknes neo performntie wnorrotry u~enoe sffdcly stred wmitin it proposel, at dhe aeocls ofi rorrusic erosion,
and norr wear and rear Be specialy exduded from the Ccmpany's werranry. In tre everd part-n.a ce warran:ieo ae
expressly in6 .sdad. the Cr'npaPy'E abfgadon shall be ta corrEd in the rarnme snd for the penod ftme provided atiove

THE COMPANY MAKES NO OTHER WARRANTY OR REPRESENTATION OF ANY KIKD
WHATSOEVER, EXPRESSED OR JMPUED, EXCEPT THAT OF TITLE, AND ALL IMPLIED
WARRANTIES OF' MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. ARE
HEREBY DISCLAIMED- THIS WARRANTY SUPERSEDES ALL PREViOUS WARRANTYSTATEIENTS

Cerrecior by the Ccmpamy of non-cnbrmrites. wt her vatewroiaiewr. im the manneraod for the pr!id of rme Feed
above. shrafon'tiutu~l dmen op --abilibee of the tomrpary.nrritsrfstlbairors fo' s-afh- iinrcn-forniiieseiiti espect tr or
ansnl oUI of sUch Eirpm

LIMITATION OF LIABILITY
THE REMEDIES OF THE PURCHASER SET FORTH HEREIN ARE EXCLUSVE, AND THE TOTAL
UABlTY OF THE COMPANY, ITS DISTRIBUTORS AND SUPPLIERS WITH RESPECT TO GCONTRACTOR
THE-EQUIPMENT AND SERVACES FURN;SHEO IN CONNECTION WITH THE PERFORMANCE OR
fl-REACH THERECE OR FROM TE .MAAJFACTURE SALE DELIVERY. INSTAL.ATION, REPAIR OR
TECHMCAL DIRECTION COVERED OR FIJRNISHED UNDER CONTRACT WHETHER. BASED ON
CONTRACT WARRANTY, NEGLIGENCE. INDEMNITTY STRICT UABLITY OR OTERWISE, SHALL NOT
EXCEED THE PURCHASE PRICE OFTHE EQUIPMENT UPON WHICH SUCH LIAILITY IS BASED.

THE CoPANY TS DISmJBUIUPS AND IS SUPLERS SHA.l IN NO EVEIEE TABLE TOTrIE
PURCHASER, ANY SUOCESSORS -INTEEST OR ANY BD =EICARY OR ASSIGNEE OF TIE
MNIRACT FOR ANYCVNSEQL TIAL.YCIDENTAL. NDIREC, SPECIAL ORPUNITIVEDAMAGES
ARiSING OUT OF THIS CONTRACTORANY BRFACH THEREOF. OR ANT DEFECT IN OR FAILURE OF.
OR MALFUNCfION OF THE EQUIPMNIT WETHER OtNDT BASE0aNLOSS OF USE LOST PRO MS
OR REVENUE. INTEREST LOSTGODWILI, WORKSTOPPAGE, ThPA- IENT DF 01=B. GO DS, LOSS
BY REASON OF SHUTDOWN OR NON OPERAMTON. COST OF PURsCASE OF REJACEMET FOWER, OR
CLAMIS OF PURCHASER OR CCSTOMERS OF PL2CHASERFOR SERICE INTLEPRUONMHETfER OR
NOT SUCH LOSS OR DAMAGE IS BASED ON CONTRACT WARRANT? NEGOGENCE ]NDEMfl STRICT
LIABLIY OR OTHERM7SE
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HVAC Equipment
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Carrier Indoor AC 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 coil unit matched with an outdoor condensing unit will
filter and dehumidify the air in the room to provide maximum
comfort. See Fig. 1.

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.

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 20 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.
HEATING - In Heating mode, the system heats and filters
room air.
COOLING - 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.

o B @@

I

'I
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/
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A
B
1
2
3
4
5
6

LEGEND
Outdoor Unit
Indoor Unit
Automatic Swinging Louver
Air Filters
Remote Control Signal Receiver
Unit Operating Status Indicators
Interconnecting Tubing
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.

IMPORTANT: The remote control can operate the unit
from a distance of up to 16 ft as long as there are not any
obstructions.

The remote control can perform the following functions:
- Turn the system ON and OFF
- Select operating mode

A djust 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

0 1

Fig. 3 - Location of Batteries on Remote Control

unit to malfunction. Batteries should only be changed after
turning the unit off. The average battery life during nonnal
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:

\ - changes operating mode

A - adjust temperature

S -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 confinn receipt
of a commnand by sounding an audible beep.

IMPORTANT: If no changes are made within 10 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.

1. With the remote con-
trol ON or OFF,
press C for at least
5 seconds.

2. The current hour flash-
es. Press either A 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-
firm it.

5:2S n-4
3

FAN SPEED - To select the Fan mode and change the Fan
Speed, follow the steps below:

1. 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
will 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.
AIRFLOW DIRECTION - The louvers can be manually
operated by pressing the Louver button to change airflow
direction. Refer to Table 1 for louver positions.

3
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-7

8

11

-- 17

13

15 16 14

1. Operating mode (from left to right)

- Fan only

- Heating (heat pump models only)

- Automatic (heat pump models only)

- Cooling
- Dehumidification

Signal transmission symbol

Temperature set point selected

Address selected

Temperature unit of measurement (IC or IF)

Unit configuration

7. Low Battery indicator

8. Louver position

9.

10.
11.
12.

13.

14.

15.

16.

17.

Fan speed

Turbo setting

Economical setting

ON timer selected

Night timer active

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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A

C A D vD
E

F E G

K

0 AN

Display readout

Mode selection button

ON/OFF button

Increase temperature button

Decrease temperature button

Fan speed selection button

Turbo setting button

Economical setting button

Louver control button (Flap)

ON timer button

DAILY timer button (Everyday)

Cancel timer button / Current time
button

OFF timer button

Sleep timer button (night)

Ionizer button

Reset button

Fig. 5 - Operating Mode Indicators on Remote Control

--- --- -- B E E P

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
according to the operation mode.

The louver can be set to one of
six different airflow directions.

The louver will continuously swing
up and down. The "swing" setting will

j I provide optimal, even air distribution
in 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

active. The Orange light is illuminated during timer mode. The
Green light is illuminated 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.

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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a a EMER. button

Fig. 7 - Unit Display and Switch Panel

M Selecting an Operating Mode - Use theM button to select the unit operating mode.

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.

Indicated symbol:

A Fan Only

'.. Heating

A Automatic

Cooling

Dehumidification

Setting the Room Temperature Set Point -
Pressing the increase temperature set point A 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 will change
accordingly.

The temperature can be set between 63 F and 90 F at
1 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 while the unit is off:

1. Press the decrease set point button and the louver button
simultaneously for 5 seconds.

(D Blue indicator light
@ Orange indicator light
@ Green indicator light
( Switch panel

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 1.

In the Cooling, Dehumidification and Fan Only mode, the
louver will swing in the cooling range. In the Heating mode,
the louver will swing in the heating range. See Fig. 8.
NOTE: Always use the remote control to adjust the louver
position, otherwise abnonnal operation may occur. If the
louver is manually adjusted out of its range, turn the unit off
and then on again.

-(I

0(5
-0 Cooling

j|f- 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 .

Selecting the Fan Speed - The fan speed
can be selected by pressing the fan speed button

SYMBOL DESCRIPTION
(A) Low speed.

O% )) 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 4p. On the
display, the Turbo Setting icon p will appear.

1. 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

((t~)) '~ '~ fan speed is high and compressor speed
2n n is over-rating speed to obtain maximum
A U cooling capacity.

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

(N(H) 4P indoor fan and compressor operates in
2 n Fi high speed in order to obtain maximum

":U heating capacity.

3. Turbo Dehumidification mode per-
0 forms the dehumidification operation

until room temperature is under 63 F or
3 hours after pressing the turbo setting
button. While in Turbo Dehumidifica-

i4) P ' tion mode, indoor fan speed operates in

AM .F1 F-1 low speed in order to remove humidity
-L"" more effectively.

During the turbo setting, room temperature and fan speed
cannot be changed using the remote controller.

Press M , 4 or E to cancel turbo setting mode.

Fig. 9 - Using the Vertical Guide Vane

E 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.

c
LU

C U

All 2 Liu

A
A -1 1 C

C I

((t4) E 42

u u
L i

1. Economical Cooling mode:
The indoor fan and compressor operate
at a minimum speed for maximum en-
ergy savings.

2. Economical Heating mode:
The indoor fan and compressor operate
at a minimum speed for maximum en-
ergy savings.

3. Economical Auto mode:
Unit operates in Economical Cooling
mode or Economical Heating mode
depending on the room temperature
and set point.

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.

K Setting the ON Timer

A I iil C
L U

AM~) 15

1. ON TIMER button 0
Press the J , even if the unit is off.
The relevant icon and time figure will
start to flash.
If 10 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 A .
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 A
T.

First select the hours and confirm by pressing 7 . Then
select the minutes using either A or V.
To finish setting the time, press [ again.

3. Choose the unit Operating mode.
To select the operating mode, use the M button. Once
the operating mode has been selected, press 1 .
The icon of the selected mode will stop flashing.

4. Select the desired set point temperature.
To select the desired temperature, use either A or V.
Push [ to confirm the selection. The set point numbers
will stop flashing.

7

587

HNF-52451
Rev 4



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

5. Fan speed:
Choose the fan speed, using *P. When the selection has
been completed, press button 0 for confirmation. The
fan speed icon will stop flashing.

6. Louver positioning:

Use , to select desired louver position. Press F for
confirmation. Now 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 7 and then C. The ON Timer settings are now
complete.

Setting the Off Timer - Set the Off Timer toE select a time for the system to turn off.

A -In I C

( C)) -.

AM -lfl
"MLJLJ

1. Press the Off Timer button.
The Off timer icon and numbers for a
time selection flash.
NOTE: This function can be set even if
the remote control is OFF.

2. Setting the Off time (buttons A and

V ).
To set the Off time, press either button

A or V.
To move from hour to minute, press

N -
Press * again to confirn Off time
setting.

Setting the DAILY Timer - Push the but-
ton L when the ON or OFF timer is active. The
icon will appear on display.

In this way the ON and OFF timer settings will be repeated
every day.

To deactivate the daily function, press U again.
EXAMPLE 1: Combining the ON, 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:

1. Set the ON timer for 5:30 P.M.
2. Set the OFF timer for 10:30 P.M.
3. Select desired operating mode ( M).

C D n I 1 -i nfl
PM -. J.JI_ PM AU J1U

EXAMPLE 2: To stop operation at 10:30 P.M. and start again
at 7:30 A.M. with the same operating mode, complete the fol-
lowing steps:

1. Set the OFF timer for 10:30 P.M. while the system is
operating.

2. Set the ON timer for 7:30 A.M.

in. -IH AM -Iz
PM I U 3 fi

U

For everyday operation to start at 5:30 P.M. and stop at
10:30 P.M. complete the following steps:

1. 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 r .

PM D PM U

PM

CANCELLING THE ON, OFF AND DAILY TIMER
SETTINGS - To cancel the ON or OFF timer setting, press
the following buttons in order:

-n c
LU1-

(( L

PM 9

1. Button 0 or 0;
2. Button C.

To deactivate the Daily timer ftme-
tion, press r

NOTE: Everyday operation will remain
active until one of the two timers (ON
or OFF) is active.

Setting the Sleep Timer - Press this button
to set the SLEEP timer with the system on. The icon
will appear on the display.

This procedure permits setting the remaining unit operating
time until the Sleep mode is entered.

1. "1 :hr" will be displayed together with the
icon.

-III*CLIC-I
2. Press A . The display will show the

--- - following settings in sequence: 1:hr, 2:hr,
3:hr, 4:hr, 5:hr, 6:hr, 7:hr, 8:hr and 9:hr.

----------- +

3. Once the remaining operating hours have been selected
with either button A or V , press the [I button to
confirm.

4. When the SLEEP timer is set, the unit will control the set
temperature to avoid overcooling or overheating during
operation. The set temperature will change as in Fig. 10.
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SET
TEMP

*F
SET

TEMP

+ 1F

+1*F

+1 'F

+1*F

30 70 110 150 TIME (MIN.)

SET TIME

(Cooling only or Dehumidification mode)

*~ -Zr-2*F '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.

1. Press a to activate the Ionizer
function.

>I) %'?

2:U'JS 2. Press A again to turn off Ionizer
function.

Remote Control Address Selection - if two in-
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 follows.

MODE INDOOR OUTDOOR
(F) (*F)

Cool 59-90 14-115
Heat Max. 81 14- 75
Dehumidification 59-90 14-115

If the 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.

Time Delay - If unit operation is started after the power
is turned off, there will be a 3-minute time delay until 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 turn 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

To avoid the possibility of electric shock, always turn off
power to the system before performing any cleaning or
maintenance to the system. Turn off the outdoor disconnect
switch located near outdoor unit. Be sure to disconnect
indoor unit if on a separate switch.

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.

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 fins.
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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 filter to remove excess water and dry thoroughly.
6. Replace filter by sliding filter behind front grille until fil-

ter snaps in place.

When cleaning the front panel, do not use water hotter 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 front panel.

Ion izer - Clean the ionizer with 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.

1. Unscrew and lift the ionizer cover.
2. Brush the needles on the base of the ionizer.
3. Close the cover and tighten the screw.

Indoor U nit Front Panel - To clean the front panel on
the indoor unit, wipe the outside with a soft, dry cloth. If neces-
sary, a mild liquid detergent can be applied and wiped off with
a dry cloth.

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 unit is connected directly to electrical supply.
- Replace both remote control batteries at the same time

when the Low Battery indicator appears.
- Point the remote control toward the unit display 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

arises that cannot be easily resolved.
- Do not perform cleaning or maintenance activities 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 air intakes and outlets on the indoor or out-

door units.

Energy Saving Recommendations - The follow-
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 sunlight
from heating room on very hot days.

-Do not obstruct front grille air intake on front panel.
*Turn on air conditioning before indoor air becomes too

uncomfortable.

Troubleshooting - Refer to Tables 3 and 4 before con-
tacting your local dealer.

Table 2 - Periodic Maintenance

INDOOR UNIT EVERY MONTH EVERY 4 MONTHS EVERY YEAR
Clean Air Filter*
Clean Drain Pipe S
Change Remote Control Batteries S
Clean Ionizer S

OUTDOOR UNIT EVERY MONTH EVERY 4 MONTHS EVERY YEAR
Clean Outdoor Coil from Outside S
Clean Outdoor Coil from Insidet 0
Blow Air Over Electric Partst 0
Check Electric Connection Tighteningt 0
Clean Fan Wheelt 0
Check Fan Tighteningt 0
Clean Drain Panst 0

*Increase frequency in dusty zones.
tMaintenance to be carried out by qualified service personnel. Refer to the Installation Manual.
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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 Orange LED is flashing on and off, * Call your service representative.
which could indicate an indoor or outdoor unit
fault.

* Voltage is too low. - Call your service representative.
* The filter is blocked with dust. - Clean the air filter.
* Temperature is not set properly. * Check the temperature and reset if necessary.
* A window or door is open. * Close the window or door.

Cooling is Not Working Properly * The outdoor unit is obstructed. - Remove the obstruction.
* The fan speed is too low. * Change the fan speed selection.
* The operation mode is in Fan or Auto instead of * 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. - Check the temperature and reset if necessary.
A window or door is open. -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 Orange LED is flashing on and off, * Call your service representative.
which could indicate an indoor or outdoor unit
fault.

LEGEND
LED - Light Emitting Diode

Table 4 - Unit Protection Devices

TYPE OF PROTECTION EFFECT OF PROTECTION OPERATING MODE

Indoor Coil High Temperature Protection Compressor speed slow down or off Heating and Auto mode at high
outdoor temperatures

Indoor Coil Freeze Up Protection Compressor speed slow down or off Cooling, Dehumidification and Auto mode
at low outdoor temperatures

Discharge Gas High Temperature Protection Compressor speed slow down or off Cooling, Heating, Dehumidification and
Auto mode outdoor temperatures

Frequent Compressor Cycling Compressor time delay All

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.

Dealer's Name

Address

Telephone

Indoor Model #_

Purchase Date

Outdoor Model #

Indoor Serial # Outdoor Serial #
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38HDF018-036
Duct Free Condensing Units

38HDR018-060
Ducted Condensing Units

Installation, Start-Up and
Service Instructions
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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 all 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.

Before installing or servicing system, always turn off main
power to system. There may be more than one disconnect
switch. Turn off accessory heater power if applicable. Elec-
trical shock can cause serious personal injury.

Puron@ (R-410A) 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. 1) - 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.
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UNIT MODELS CHASSIS
38HDF 38HDR SIZE A B C D E F G H J K L N P

Unit Size Unit Size (Reference)

oi8 oi8 0 2'-11/" 3'-015/15" 1'-29/,1" 1'-4" 1'-i 1711" 1'-53/," 1'-51/8" 1'-10" 1'-1" 
0

'-
6 5/s" 0'-i 1114" '-215/,1" 0'-6"

(18 018 _-638.2) (938.2) (369.9) (406.4) (595.3) (436.6) (435) (559.1) (330.2) (168.3) (285.8) (75) (152.4)

024,030 024 0.6 2'-71/," 3'-015/1," 1'-21," 1'-4" 1'-i 171," 1'-51," 1'-111/ " 2'-4" 1'-2" O'-61/4" 0'-11 /," 0'-215/16" 0'-6"
(790.6) (938.2) (369.9) (406.4) (595.3) (436.6) (587.4) (711.5) (355.6) (171.5) (295.3) (75) (152.4)

036 030,036 1.0 3'-13/," 3'-89/1" 1'-51/1" 1'-61, 2'-61/2" 
1

'-
75

%" 2'-53/," 2'-1W/," 1'-111/," 
0

'-8
1

/" 1'-37/" 0'-37/1" 0'-61/2"
(944.6) (1131.9) (433.4) (468.3) (774.7) (498.5) (741) (865.5) (347.7) (206.4) (403.2) (88) (165.4)

4800 16 3'-7C/,," 3'-81/13" 1'-51/1,," 1'-671," 2'-6/2-" 1-71/," 2'-13/ " 3'-41/13 1'-21/2" 0'-2 1'-67/3 0'-37/13 0'-61/2"- 040,060 (1097) (1131.9) (433.4) (468.3) (774.7) (498.5) (893.4) (1017.9) (354.2) (215.9) (479.4) (88) (165.4)

NOTE: Dimensions shown in feet-inches. Dimensions in ( ) are millimeters.

WIND BAFFLE ACCESSORY

E" 0'-7 1/2'-_

DRAIN HOLS" "-0 - 1/2'
TYP 064)

- - - - -

F -- '-4 3/16'

C'- , -JUNCtION B0X
-- 1 (REFERENCE)

O '_ 11 1 , -
' 18) 0 -6 VE(152)

TYP TOP VIEW

F

7/8 (2

FE

3/6
LIS

FER

FRONT VIEW

M OPERATING WT
UNIT SIZE in. mm lb kg

018 
5
/n 15.88 166 75.3

38HDF 024 / 15.88 176 79.8

030 3/4 19.05 187 84.8

036 C/4 19.05 250 113.4

018 s/, 15.88 166 75.8

024 5/, 15.88 176 79.8

38HDR 030 3/41 19.05 187 84.8

036 0/, 19.05 250 113.4

048 7/n 22.22 278 126.1

060 A/, 22.22 306 138.8

MINIMUM MOUNTING PAD
DIMENSIONS

UNIT SIZE Support Feet

ft-in, mm

CHASSIS SIZES 0& .6 1'-11"x '-6" 584.2 x 1066.8

CHASSIS SIZES 1 & 1.6 2-" 4'-2" 609.6 x 1270

NOTES
1. Reqoired clearances: with coil facing wall, allow 6 in. minimum 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 minimum clearance on compressor end
and coil side. With mouti-unit application, arrange units so discharge of one
does not enter inlet of another.

2. Dimensions in parenthesis are in millimeters.

3. Center of GraVity .

JUNCT ION L0 FOR
POWER SLPPLYT

CONTROL CONNECTIONS 1 7/16"o

IELD CONTROL SUPPLY - -1 1/2'
WIRE ENTRY (81

2.2) HOLE W/GROMMET
SERVICE PORTS

- (AOITIONAL PORTS - - H
A VAPOR LINE CONN. PROVIDED tNSD E
MALE SWEAT CONNPRESSOR UCCES)

" DIA. (9.53)
UI'D LINE L8
ALE SWEAT CONN. 4 .

(25)

o-3 9/16' --
RIGHT SIDE VEIW ! (9 t406)

SNOW STAND ACCESSORY

(F IELD PROV IDED AND INSTALLED)

Fig. 2 - 38HDFHDR Unit Dimensions

FIEL, POWER SUPPLY CohN,
HOLE SIZES PROVIDED:
7/822.21 - /2TRADE
1-3/16(2759) - 3/4 TRADE
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Operation and Maintenance Manual for the
200 West Area Evaporative Sewer Lagoon

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.

If 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 result in equipment damage or per-
sonal injury.

Keep the unit upright and lift 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. If this is not possible and constant winds
above 25 mph are expected, use accessory wind baffle. 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.

PADDING

ISO

P OF
Y

SLING

1 ... CENTE
] - GRAVIT

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 lB for correct line sizes. Do not use
less than 10 ft of interconnecting tubing.

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-in. vertical rise 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.

When more than 50 ft of interconnecting tubing and more
than 30 ft of vertical lift is used, consult the residential long 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.

If either refrigerant tubing or indoor coil is exposed to
the atmosphere, the system must be evacuated following good
refrigeration practices.

Run refrigerant tubes as directly as possible, avoiding
unnecessary turns 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 infon-nation.
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
field 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 Refrigerant
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.

TE rkLOH SEALTOIX*

T, --

NOTE: Arrow on AccuRater body points in free flow direction, away from the
indoor coil.

CONNECTOR CONFL P S
RAP OTHERSI PISTON AODP

FDRIER LSE SET

IETERED FLOW

COOLING

38HDF018-036

CONNECORR LINE SET
PAY OTHERS IRA OTHERS)

F OP lEA

38HDR018-060

Fig. 4 - AccuRater (Bypass Type) Metering
Device Components
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Operation and Maintenance Manual for the
200 West Area Evaporative Sewer Lagoon

Only use factory specified liquid-line filter driers with rated
working pressures less than 600 psig.

NOTE: Do not install a suction-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-silver bearing brazing material. Con-
sult local code requirements. Refrigerant tubing and the indoor
coil are now ready for leak testing.
NOTE: Unit is shipped with R-410A factory charge indicated
on nameplate.

Pass nitrogen or other inert gas through piping while braz-
ing to prevent formation of copper oxide.

To avoid damage while brazing, service valves should be
wrapped with a heat-sinking material such as a wet cloth.

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 suction line; do not cap this plug. If local code requires
additional safety devices, install as directed.

Table 1A - 38HDF018-036 Physical Data

UNIT 38HDF 018 024 030 036
NOMINAL CAPACITY (Tons) 1.5 2.0 2.50 3.0
OPERATING WEIGHT (lb) 166 176 187 250
REFRIGERANT TYPE R-410A
METERING DEVICE AccuRater (Located at Fan Coil)
CHARGE (Ib)* 4.8 5.3 5.0 7.1
OUTDOOR FAN

Rpm/Cfm 840/1720 840/1720 840/1720 850/1720
Diameter (in.) 18 18 18 24
No. Blades 3 3 3 3
Motor (hp) 1/8 1/8 1/8 1/4

OUTDOOR COIL
Face Area (sq ft) 5.82 7.27 7.27 12.1
No.Rows 2 3 3 2
FPI 20 20 20 20

HIGH PRESSURE SWITCH
Cut-In (psig) 420 25 420 25 420 25 420 25
Cutout (psig) 650 10 650 10 650 ± 10 650± 10

LOW PRESSURE SWITCH
Cut-in (psig) 45±25 45 25 45 25 45±25
Cutout (psig) 20 5 20 5 20 5 20± 5

REFRIGERANT LINES
Connection Type Sweat
Liquid Line (in.) OD 3/ 3/8 3/8
Vapor Line (in.) OD 5/8 5/8 3/4 3/4
Max Length (ft) 200 200 200 200
Max Lift (ft) 65 65 65 65
Max Drop (ft) 150 150 150 150

COMPRESSOR
Type Scroll
Model ZP16K5E-PFV ZP21K5E-PFV ZP25K5E-PFV ZP34K5P-PFV
Oil Charge (POE - oz) 25.0 25.0 25.0 42.0
Accumulator Yes

CONTROLS
Fusible Plug (F) 210
Control Voltaget 24 vac
System Voltage 208/230 v 208/230 v 208/230 v 208/230 v, Sige and 3 Phase,

FINISH Gray
LEGEND

FPI - Fins Per Inch
POE - Polyol Ester

*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 1B - 38HDR018-060 Physical Data

HNF-52451
Rev 4

UNIT 38HDR 018 024 030 036 048 060
NOMINAL CAPACITY (Tons) 1.5 2.0 2.50 3.0 4.0 5.0
OPERATING WEIGHT (lb) 166 176 250 250 278 306
REFRIGERANT TYPE R-410A
METERING DEVICE AccuRater (Located at Fan Coil)
CHARGE (lb)* 6.3 6.5 10.0 8.9 12.0 12.2
OUTDOOR FAN

Rpm/Cfm 840/1720 840/1720 850/3900 850/3900 850/3900 850/3900
Diameter (in.) 18 18 24 18 24 24
No Blades 3 3 3 3 3 3
Motor (hp) 1/8 1/8 1/4 1/4 1/4 1/4

OUTDOOR COIL
Face Area (sq ft) 5.8 7.3 12.1 12.1 14.1 14.1
No.Rows 2 3 2 2 3 3
FPI 20 20 20 20 20 20

HIGH PRESSURE SWITCH
Cut-In (psig) 420 25 420 ± 25 420 ± 25 420 ± 25 420 ± 25 420 25
Cutout (psig) 650±10 650 10 650 10 650 10 650 10 650 10

LOW PRESSURE SWITCH
Cut-In (psig) 45±25 45±25 45±25 45 25 45 25 45+25
Cutout (psig) 20± 20 5 20 5 20 5 20± 5

REFRIGERANT LINES
Connection Type Sweat
Liquid Line (in.) OD 3/8 3/8 3/8 3/8 3/8 3/8
Vapor Line (in.) OD 5/ 5/8 3/4 3/4 7/ 7/t
Max Length (ft) 200 200 200 200 200 200
Max Lift (ft) 65 65 65 65 65 65
Max Drop(ft) 150 150 150 150 150 150

COMPRESSOR
Type Scroll
Model ZP16K5E-PFV ZP21K5E-PFV ZP25K5E-PFV ZPZ9K5E-PFV ZP42K5E-PFV ZP51K5E-PFV
Oil Charge (POE - oz) 25.0 25.0 25.0 25.0 42.0 42.0
Crankcase Heater (wafts) - - 40 40 40 40
Accumulator Yes

CONTROLS
Fusible Plug (F) 210
Control Voltage* 24 vac
System Voltage 208/230 v 208/230 v 208/230 v 1 208/230 v, Single and 3 Phase, 460 v, 3 Phase

FINISH Gray

LEGEND
FPI - Fins Per Inch
POE - Polyol Ester

*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.

tValve connection size is 7/8 inch. Recommended line size is
11/ 8 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

Unit cabinet must have an uninterrupted, unbroken electri-
cal ground to minimize the possibility of personal injury if
an electrical fault should occur. This ground may consist of
electrical wire connected to unit ground lug in control com-
partment, or conduit approved for electrical ground when
installed in accordance with NEC, and local electrical
codes. Failure to follow this warning could result in the
installer being liable for the personal injury of others.

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.

Before performing service or maintenance, be sure indoor
unit main power switch is turned OFF and indoor blower
has stopped. Failure to do so may result in electrical shock
or injury from rotating fan blades.

CONTROL CIRCUIT WIRING - Control voltage is 24 v
(40 va minimum). See Fig. 5 and unit label diagram for field-
supplied wiring details. Route control wire through opening in
unit side panel to connection in unit control box.

38HDF UNITS

COOL- BLK
COMMON CC)

24VAC (R) -
SUPPLY

OUTDOOR UNIT

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 AWG insulated wire.
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 clearance at the unit 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 WIRING - Unit is factory wired for voltage shown
on nameplate. Provide adequate, fused disconnect switch
within sight from unit, readily accessible, but out of reach of
children. Provision for locking the switch open (off) is advis-
able to prevent power from being turned on while unit is being
serviced. Disconnect switch, fuses, and field 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 field 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 for easy match-up to 40QA
duct free fan coils. This unit provides 24 v power for the out-
door unit from the fan coil. Connect the Y and C terminals of
the indoor unit to the Y and C terminals.

38HDR UNITS

COOL- BLU-4QJ
-RED

24VAC SUPPLY
REQUIRED

COMMON (C) -BRN

FIELD SUPPLIED
T , TAT WIRE

FIELD SUPPLIED
TOSTAT WIRE

INDOOR UNIT OUTDOOR UNIT

LOW VOLTAGE CONNECTIONS

INDOOR UNIT

LOW VOLTAGE CONNECTIONS

NOTE: For more information see schematic inside unit.

Fig. 5 - Typical Control Circuit Connections
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Table 2 - 38HDF Electrical Data

38HDF VOLTAGE RANGE* COMPRESSOR OUTDOOR FAN MOTOR MIN CKT FUSE/HACR
UNIT SIZE V-PH-Hz Min Max RLA LRA FLA NEC Hp kW Out AMPS BKR AMPS

018 208/230-1-60 187 253 10.0 48.0 0.80 0.125 0.09 13.3 20
024 208/230-1-60 187 253 14.3 58.3 0.80 0.125 0.09 18.7 30
030 208/230-1-60 187 253 15.7 73.0 0.80 0.125 0.09 20.4 35

208/230-1-60 187 253 20.0 112.0 1.45 0.25 0.19 26.5 45
036 208/230-3-60 187 253 14.7 88.0 1.45 0.25 0.19 19.8 30

460-3-60 414 506 6.6 44.0 0.80 0.25 0.19 9.1 15

LEGEND
FLA - Full Load Amps
HACR - Heating, Air Conditioning, Refrigeration
LRA - Locked Rotor Amps
NEC - National Electrical Code
RLA - Rated Load Amps (Compressor)

*Permissible limits of the voltage range at which unit will operate
satisfactorily.

NOTES:
1. Control circuit is 24 v on all units 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 values are established in accordance with UL (Under-
writers' Laboratories) Standard 465 (U.S.A. Standard).

5. 38HDFHDRO18-030 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:

= 100x 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

452 + 464 + 45S
Average Voltage 1

1371
3

=457

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:

% Voltage Imbalance = 100 x 7
= 1.53%

This amount of phase imbalance is satisfactory as it is below the
maximum allowable of 2%.

IMPORTANT: Contact your local electric utility company immedi-
ately if the supply voltage phase imbalance is more than 2%.

7
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Table 3 - 38HDR Electrical Data

38HDR VOLTAGE RANGE* COMPRESSOR OUTDOOR FAN MOTOR MIN CKT FUSE/HACR
UNIT SIZE V-PH-Hz Min Max RLA LRA FLA NEC Hp kW Out AMPS BKR AMPS

018 208/230-1-60 187 253 10.0 48.0 0.80 0.125 0.09 13.3 20
024 208/230-1-60 187 253 14.3 58.3 0.80 0.125 0.09 18.7 30
030 208/230-1-60 187 253 15.7 64.0 1.45 0.25 0.19 21.1 35

208/230-1-60 187 253 15.7 77.0 1.45 0.25 0.19 21.1 35
036 208/230-3-60 187 253 10.4 88.0 1.45 0.25 0.19 14.5 20

460-3-60 414 506 6.3 38.0 0.80 0.25 0.19 8.7 15
208/230-1-60 187 253 24.3 117.0 1.45 0.25 0.19 31.8 55

048 208/230-3-60 187 253 15.6 83.1 1.45 0.25 0.19 21.0 35
460-3-60 414 506 6.9 41.0 0.80 0.25 0.19 9.4 15

208/230-1-60 187 253 29.4 134.0 1.45 0.25 0.19 38.2 65
060 208/230-3-60 187 253 17.8 110.0 1.45 0.25 0.19 23.7 40

460-3-60 414 506 8.6 52.0 0.80 0.25 0.19 11.6 20

LEGEND
FLA - Full Load Amps
HACR - Heating, Air Conditioning, Refrigeration
LRA - Locked Rotor Amps
NEC - National Electrical Code
RLA - Rated Load Amps (Compressor)

*Permissible limits of the voltage range at which unit will operate
satisfactorily.

NOTES:
1. Control circuit is 24 v on all units 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 values are established in accordance with UL (Under-
writers' Laboratories) Standard 465 (U.S.A. Standard).

5. 38HDFHDRO18-030 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

AveragI V 452 + 464 + 455
MTR Average Voltage = 3

1371
3

= 457

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 = 100x 457

= 1.53%

This amount of phase imbalance is satisfactory as it is below the
maximum allowable of 2%

IMPORTANT: Contact your local electric utility company immedi-
ately if the supply voltage phase imbalance is more than 2%.
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LEGEND

C - Contactor, Compressor
CAP - Capacitor
CCHT - Crankcase Heater Thermostat
CH - Crankcase Heater
COMP - Compressor Motor
EQUIP- Equipment
GND - Ground
HPS - High-Pressure Switch
LPS - Low-Pressure Switch
OFM - Outdoor-Fan Motor
OL - Overload
TB - Terminal Board
TRAN - Transformer

Splice (Field)

C

0x

Terminal (Marked)

Terminal (Unmarked)

Terminal Block

Splice
Factory Wiring
Field Control Wiring
Field Power Wiring
Optional or Accessory Wire

CONTROL COMPONENT ARRANGEMENT

- - -

e eN

JUNCTION
BOX

I LI

F[EL RA O[NG E- 1 
T INDO 1ECTI1N TI

)F OPERATION SEQUENC

UNIT COMPONENTS

COU CCHT O CH

CALL FOR COOLING:
1. Control voltage from transformer to thermostat (24 v).
2. At thermostat 24 v is switched to "G" and "Y."
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 coil and the compressor and outdoor-fan motorwill both

run.
6. If the internal protection of the compressor or LPS or HPS open, the 24 v to contactor coil will be inter-

rupted. The compressor and outdoor-fan motor will stop.

NOTES:
1. Compressor and fan motors are thermally protected.
2. Wire in accordance with National Electrical 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.

Fig. 6 - 38HDF018-036 Typical Wiring Schematic
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- Contactor, Compressor
- Capacitor
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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."
3. 24 v from thermostat "G" energizes fan relay at indoor fan coil 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 coil 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.

NOTES:
1. Compressor and fan motors are thermally protected.
2. Wire in accordance with National Electrical Code (NEC) and local 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 transformer with 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.

Fig. 7 - 38HDR018-060 Typical Wiring Schematic
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START-UP
Preliminary Checks

1. 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. Failure 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.

|| - ----- -- -- FANELADE

OUTSIDE EDGE OF OUTSIDE EDGE DIMENSION FROM
FAN DECK OF GRILLE OJTSIDE TOP ED EOF

BLADE TO OUTSIDE EDGE
OF FAN DECK. SEE TABLE
BELOW

38HDF UNIT SIZE, in.
018-030 036
0.433 0

38HDR UNIT SIZE, in.
018,024 030,036 048,060

0.433 0 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.

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 continuity tester.

Pumpd own Proced ure - 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.

1. Attach pressure gage to suction service valve gage port.
2. Frontseat the liquid/mixed phase line valve.

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 following
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 10 psig. If system pressures go above this setting
during abnonnal 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. If
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. If 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.

11
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To troubleshoot:
1. 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 futnctioning.

2. With power off and heater leads disconnected, check
across leads with ohmmeter. Do not look for a specific re-
sistance reading. Check for resistance or an open circuit,
and change heater 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
material on the valve before brazing.

The service valve cannot be field repaired, therefore, only a
complete valve or valve stem seal and service port caps are
available 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.

Service valves must be fully backseated to close service
port. There is no Schrader valve at the service port, and
failure 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 following accepted
practices.

All units are shipped with the refrigerant charge listed on
the nameplate. See indoor unit Installation 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 following when working
with Puron@ refrigerant:
- Puron refrigerant cylinders are rose colored.
- Recovery cylinder service pressure rating must be

400 psig, DOT (Department of Transportation) 4BA400
or DOT BW400.

- Puron systems should be charged with liquid refrigerant.
Use a commercial type metering device in the manifold
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 refrigerant, as with other HFCs, is only compatible

with POE oils.
- Vacuum pumps will not remove moisture from oil.
- Polyol Ester oils absorb moisture rapidly. Do not expose

oil to atmosphere.
- Polyol Ester oils may cause damage to certain plastics

and roofing materials.
- Wrap all filter driers and service valves with wet cloth

when brazing.
* A factory approved, liquid-line filter drier is required on

every unit.
- Do not use a TXV (thermostatic expansion valve)

designed for use with R-22 refrigerant. Refer to separate
indoor unit installation instructions for more details.

- If using a suction line drier, do not leave in place for
more than 72 hours.
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Table 4 - Pressure vs. Temperature Chart - Puron@ Refrigerant (R-410A)

HNF-52451
Rev 4

PRESSURE TEMPERATURE PRESSURE TEMPERATURE PRESSURE TEMPERATURE PRESSURE TEMPERATURE PRESSURE TEMPERATURE PRESSURE TEMPERATURE
PSIG "F PSIG "F PSIG "F PSIG "F PSIG "F PSIG "F

12 -37.7 114 37.8 216 74.3 318 100.2 420 120.7 522 137.6
14 -34.7 116 38.7 218 74.9 320 100.7 422 121.0 524 137.9
16 -32.0 118 39.5 220 75.5 322 101.1 424 121.4 526 138.3
18 -29.4 120 40.5 222 76.1 324 101.6 426 121.7 528 138.6
20 -26.9 122 41.3 224 76.7 326 102.0 428 122.1 530 138.9
22 -24.5 124 42.2 226 77.2 328 102.4 430 122.5 532 139.2
24 -22.2 126 43.0 228 77.8 330 102.9 432 122.8 534 139.5
26 -20.0 128 43.8 230 78.4 332 103.3 434 123.2 536 139.8
28 -17.9 130 44.7 232 78.9 334 103.7 436 123.5 538 140.1
30 -15.8 132 45.5 234 79.5 336 104.2 438 123.9 540 140.4
32 -13.8 134 46.3 236 80.0 338 104.6 440 124.2 544 141.0
34 -11.9 136 47.1 238 80.6 340 105.1 442 124.6 548 141.6
36 -10.1 138 47.9 240 81.1 342 105.4 444 124.9 552 142.1
38 -8.3 140 48.7 242 81.6 344 105.8 446 125.3 556 142.7
40 -6.5 142 49.5 244 82.2 346 106.3 448 125.6 560 143.3
42 -4.5 144 50.3 246 82.7 348 106.6 450 126.0 564 143.9
44 -3.2 146 51.1 248 83.3 350 107.1 452 126.3 568 144.5
46 -1.6 148 51.8 250 83.8 352 107.5 454 126.6 572 145.0
48 0.0 150 52.5 252 84.3 354 107.9 456 127.0 576 145.6
50 1.5 152 53.3 254 84.8 356 108.3 458 127.3 580 146.2
52 3.0 154 54.0 256 85.4 358 108.8 460 127.7 584 146.7
54 4.5 156 54.8 258 85.9 360 109.2 462 128.0 588 147.3
56 5.9 158 55.5 260 86.4 362 109.6 464 128.3 592 147.9
58 7.3 160 56.2 262 86.9 364 110.0 466 128.7 596 148.4
60 8.6 162 57.0 264 87.4 366 110.4 468 129.0 600 149.0
62 10.0 164 57.7 266 87.9 368 110.8 470 129.3 604 149.5
64 11.3 166 58.4 268 88.4 370 111.2 472 129.7 608 150.1
66 12.6 168 59.0 270 88.9 372 111.6 474 130.0 612 150.6
68 13.8 170 59.8 272 89.4 374 112.0 476 130.3 616 151.2
70 15.1 172 60.5 274 89.9 376 112.4 478 130.7 620 151.7
72 16.3 174 61.1 276 90.4 378 112.6 480 131.0 624 152.3
74 17.5 176 61.8 278 90.9 380 113.1 482 131.3 628 152.8
76 18.7 178 62.5 280 91.4 382 113.5 484 131.6 632 153.4
78 19.8 180 63.1 282 91.9 384 113.9 486 132.0 636 153.9
80 21.0 182 63.8 284 92.4 386 114.3 488 132.3 640 154.5
82 22.1 184 64.5 286 92.8 388 114.7 490 132.6 644 155.0
84 23.2 186 65.1 288 93.3 390 115.0 492 132.9 648 155.5
86 24.3 188 65.8 290 93.8 392 115.5 494 133.3 652 156.1
88 25.4 190 66.4 292 94.3 394 115.8 496 133.6 656 156.6
90 26.4 192 67.0 294 94.8 396 116.2 498 133.9 660 157.1
92 27.4 194 67.7 296 95.2 398 116.6 500 134.0 664 157.7
94 28.5 196 68.3 298 95.7 400 117.0 502 134.5 668 158.2
96 29.5 198 68.9 300 96.2 402 117.3 504 134.8 672 158.7
98 30.5 200 69.5 302 96.6 404 117.7 506 135.2 676 159.2

100 31.2 202 70.1 304 97.1 406 118.1 508 135.5 680 159.8
102 32.2 204 70.7 306 97.5 408 118.5 510 135.8 684 160.3
104 33.2 206 71.4 308 98.0 410 118.8 512 136.1 688 160.8
106 34.1 208 72.0 310 98.4 412 119.2 514 136.4 692 161.3
108 35.1 210 72.6 312 98.9 414 119.6 516 136.7 696 161.8
110 35.5 212 73..2 314 99.3 416 119.9 518 137.0
112 36.9 214 73.8 316 | 99.7 418 120.3 520 137.3

Subcooling Method - For 38HDR units only, the sub-
cooling method is used to check and adjust charge during the
cooling season. Refer to Table 5 and the following 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.

3. Refer to Table 5. Find the temperature point at which the
required subcooling temperature intersects the measured
liquid line pressure.

4. If the measured liquid 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 18

189 58 56 54 52 50 48
195 60 58 56 54 52 50
202 62 60 58 56 54 52
208 64 62 60 58 56 54
215 66 64 62 60 58 56
222 68 66 64 62 60 58
229 70 68 66 64 62 60
236 72 70 68 66 64 62
243 74 72 70 68 66 64
251 76 74 72 70 68 66
259 78 76 74 72 70 68
266 80 78 76 74 72 70
274 82 80 78 76 74 72
283 84 82 80 78 76 74
291 86 84 82 80 78 76
299 88 86 84 82 80 78
308 90 88 86 84 82 80
317 92 90 88 86 84 82
326 94 92 90 88 86 84
335 96 94 92 90 88 86
345 98 96 94 92 90 88
354 100 98 96 94 92 90
364 102 100 98 96 94 92
374 104 102 100 98 96 94
384 106 104 102 100 98 96
395 108 106 104 102 100 98
406 110 108 106 104 102 100
416 112 110 108 106 104 102
427 114 112 110 108 106 104
439 116 114 112 110 108 106
450 118 116 114 112 110 108
462 120 118 116 114 112 110
474 122 120 118 116 114 112
486 124 122 120 118 116 114
499 126 124 122 120 118 116
511 128 126 124 122 120 118

Compressor Lockout Switch - The 38HDR units
are provided with a compressor lockout protective device. If
the compressor shuts down due to any safety device, a current
loop monitoring the compressor current senses no current flow.
The unit will lock out until the control power is interrupted to
reset the lockout. Determine the reason for the safety trip. To
restart, turn the thermostat to the OFF position and then set the
thermostat 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. Note that the blow-thru
design causes dirt and debris to build up on the inside of the
coils.

Clean coil annually or as required by location and outdoor
air conditions. Inspect coil monthly and clean as required. Fins
are not continuous through coil sections. Dirt and debris may
pass through first section, become trapped between the row of
fins and restrict condenser airflow. Use a flashlight to deter-
mine if dirt or debris has collected between coil sections. Clean
coil as follows:

1. 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 information.
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Fig. 9 - Troubleshooting the Cooling Cycle

15

607

HNF-52451
Rev 4



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

Copyright 2006 Carrier Corporation

608

HNF-52451
Rev 4

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. 02-38HD0001-SI Printed in U.S.A. Form 38HD-4SI Pg 16 2-06A 1-06 Replaces: 38HDC-3SI
Tab 3el2f



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

Attachment K-3

Greenheck Exhaust Fan
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LMGREENHECK
Building Value in Air.

PN 471755
Sidewall Propeller Fans

Belt Drive, Direct Drive and Reversible
Exhaust, Supply and Filtered Supply

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.

Always disconnect, lock and tag power source before
installing or servicing. Failure to disconnect power source
can result in fire, shock or serious injury.

When servicing the fan, motor may be hot enough to
cause pain or injury. Allow motor to cool before servicing.

0

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.

dewall Propeller Fans * Exhaust, Supply and Filtered Supply
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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!
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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 11 0"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.

The unit should be stored at least 3% 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* 511 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.

2 Sidewall Propeller Fans * Exhaust, Supply 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 rating 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.

L
w.o.n

Figure 1 - Wall Housing Installation

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.

Figure 2 - Wall Collar Installation

Wall
Hou

A
W.O.

Figure 3 - Direct to Wall Installation

Filter
Section INTERIORsing

ilterFilters

C 24 in. --E 15in.

B

EXTERIOR
---- Optional 900

Weatherhood

Airflow

Optional
Damper

Figure 4 - Filtered Supply Wall Housing Installation

Damper Recommended Wall Opening (W.O.) Filtered Supply Wall Housing Only
Fan Dame Square M
Size Square Figures 1 Figure 3 Figure 4 Minimum A B C Filter Quantity & Sizeand 2

8 10(254) 1414(362) 1012(267) - 6(152) - - - -

10 12(305) 1614(413) 121/2(318) - 6(152) - - - -

12 14(356) 1914(489) 1412(368) - 7(178) - - - -

14 16(406) 2114(540) 1612(419) - 8(203) - - - -

16 18(457) 2314(591) 181/2(470) - 9(229) - - - -

18 20(508) 2514(641) 201/2(521) - 10(254) - - - -

20 22(559) 27% (692) 221/2(572) - 12(305) - - - -

24 26(660) 33%/4(857) 261/2(673) 334(857) 13(330) 32%/(819) 63(1600) 24(610) 4 23% x 16% (591 x 413)
30 32(813) 39% (1010) 321/2(826) 394 (1010) 13(330) 38%/(972) 65(1651) 26(660) 4 24% x 19% (625 x 489)
36 38(965) 453/ (1162) 381/2 (978) 45% (1162) 14(356) 44% (1124) 67% (1708) 2814(718) 6 23% x 22% (591 x 562)
42 44(1118) 51% (1314) 441/2 (1130) 514 (1314) 15(381) 501%(1273) 72/ (1851) 34(864) 6 24% x 25% (613 x 638)
48 50(1270) 57% (1467) 501/2 (1283) 57% (1467) 16(406) 561/ (1426) 72% (1851) 34(864) 12 23% x 18% (591 x 476)
54 56(1422) 6 3

/4 (1619) 561/2 (1435) 63% (1619) 17(432) 62% (1584) 79%Ae (2024) 40%Au (1033) 12 23% x 20% (591 x 527)
60 62(1575) 69 /4 (1772) 621/2 (1588) - 19 (483) - - - -

72 74(1880) 844 (2153) 741/2 (1892) - 19(483) - - - -

All dimensions given in inches (millimeters). Filters are 2 inch (51 mm) nominal thickness. Above filter sizes are actual dimensions.

Sidewall Propeller Fans * Exhaust, Supply and Filtered Supply
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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 EXTERIOR

Afflow

Temoporary
Brace

Monrg<7Angles

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
per sopport

lb. loa
per suppedt

500 lb. loa 71 I la

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 (450) braces a
minimum of 750 pounds per support based on two
supports.

Step 3 Install Weatherhood

Optional .. '
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 finish 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.

C

IL

m

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

4 Sidewall Propeller Fans * Exhaust, Supply and Filtered Supply
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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.

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.

Belt Span
D eflectiOn= Belt

Spar

Slack_
Side

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.

Bearings (For belt drive fans only)
Bearings are the most critical moving part of the
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 320 F (00C)
and below 2001F (934C), 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 (01C) and above 200*F (930C), 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.

Sidewall Propeller Fans * Exhaust, Supply and Filtered Supply n
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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, guards 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 bN

adjusting a simple setting 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.

Job Information
Job Name:_
Address:
City:

State:
Phone:
Contact Person:

Service Organization:
Address:
City:
State:
Phone:
Work Done By:

Zip:_

Nameplate Information

Zip:

Field Start-Up Documentation
Model:
Volts:

Amps:_
Supply hp:_
Serial Number:
Model Voltage:

Hertz: Phase:
Mark:

Exhaust hp:

Actual Voltage: __

Actual Amperage:
Blower Rotation:

Hertz:

Air Volume: Design cfm:
Actual cfm:

Level of fan (L or H):

Fan RPM Range (min.) __

Motor Amperage:
Fan RPM:

n Sidewall Propeller Fans * Exhaust, Supply and Filtered Supply
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NOTE

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 (L and H propellers)

2
9 8

4 P
Exhaust
Airflow

10
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

SBE-3, SBS-3, SBCE, SBCS, and SBCR (L and H propellers)

1211

4

2

0

5

8

7

Exhaust
Airflow

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

Supply
Airflow

Sidewall Propeller Fans * Exhaust, Supply and Filtered Supply =
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Parts List - Direct Drive
SE1 and SS1 (Sizes 8 thru 12 - D, G and E motor speeds)

06

Exhaust Supply
Airflow Airflow

5

1. Fan Panel
2. Propeller
3. Drive Frame/Motor Support
4. Motor
5. Riser Blocks (4) - supply fan only
6. Shaft Extension- supply fan only

SE1 and SS1 (Sizes 12 thru 24 - A, B and C motor speeds)

SE2 and SS2

SCE3, SCS3 and SCR3

KQ

Exhaust
Airflow

Supply
Airflow

1. Fan Panel
2. Propeller
3. Drive Frame Channels (2)
4. Motor Plate
5. Motor

Greenheck Catalog Sidewall Propeller Fans provides additional
information describing the equipment, fan performance,
available accessories, and specification data.

LNGREENHECK
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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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.

\
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UHIR Series
Horizontal or Vertical Mounting

Industrial / Commercial Electric Unit Heater

Owner's Manual

.. .. .. ..

N4-

Cus
File E97759

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

619



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

HNF-52451
Rev 4

WARNINGS

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.
2. Verify that the supply voltage and phase to the heater matches

the nameplate rating before energizing.
3. Potentially lethal voltages are present. Be sure to lock the

branch circuit disconnect switch in the OFF position and tag the
circuit "Out for Maintenance" before working on this equipment.

4. Keep electrical enclosure cover tightly closed while in operation.
5. Hazard of Electric Shock. Heater must be grounded in

accordance with the N.E.C. and/or C.E.C.
6. This heater should be installed by qualified personnel familiar

with the National Electric Code and/or the Canadian Electrical
Code. It is the responsibility of the installer to verify the safety
and suitability of the installation.

7. Disassembly of the unit for installation is not required or
authorized.

8. Replacement electrical components must be obtained from the
factory in order to maintain the Agency Listing.

9. Use this heater only as described in this manual. Any other use
is not recommended by the manufacturer and may result in fire,
electric shock or personal injury.

10. The heater and discharge air are hot when in use. To avoid
burns, do not let bare skin touch hot surfaces.

11. To prevent a possible fire, do not block or allow foreign objects
to enter air intakes or exhaust in any manner.

12. High Temperature, risk of fire, keep electrical cords, drapery,
furnishings, insulation and other combustibles at least 3 feet
(0.9m) from the front of the heater and away from the sides, rear
and top.

13. Installation minimum mounting clearances specified both on
heater nameplate and in this owner's manual must be
maintained.

14. Use copper wire rated 750C min. for supply connections
according to size specified on heater nameplate.

15. Do not attempt to override louver stops. Do not operate unit with
louvers turned above level of unit.

16. This heater should not be used in potentially explosive
atmospheres. Do not use in areas where gasoline, paint, or
flammable liquids are used or stored.

17. This heater should not be used in outdoor, wet and/or corrosive
locations.

18. Risk of fire. Do not use as a residential or household heater.
19. SAVE THESE INSTRUCTIONS.

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 1041F (400C). 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
floor 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 airflow 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 airflow
pattern arrangements:

a. Large room with exposed walls and roof - both horizontal
and vertical discharge heaters:

FIGiIJRF I

t t

b. Large room with exposed walls and roof -only horizontal
discharge heaters:

FIGURE 2

HI4VH 4TA-
L11I V

[ V,1alJ

A

iiDii

[RZOT A

c. Small room with one exposed wall - horizontal discharge
heater:
FIGURE 3 EXPOSED 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 Depth Weight
-5 1 12.875" 17.750" 7.625" 25 lbs

<=5 1 (327mm) (450mm) (194mm) (11.3 kg)
5.1 to 2 16.875" 24.250" 7.625" 40 lbs

10 (429mm) (616mm) (194mm) (18.2 kg)
10.1 to 3 16.875" 24.250" 11.375" 55 lbs

20 (429mm) (616mm) (289mm) (25.0 kg)
20.1 to 26.937" 35.500" 15.625" 155 lbs

50 ( 684mm) (902mm) (397mm) (70.3 kg)

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 Mounting Height from Floor, feet (m)
5.1 to 10 10.1 to 20 20.1 to 50

<=5KW 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:

-- x - - z --

FICR4
TABLE 3:

Minimum Clearances - Horizontal Discharge, 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.

Vertical Discharge:
1. When mounting for vertical discharge, ensure there is enough

clearance to the wall to fully 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 Mounting Height 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. Secure the four threaded rods to the ceiling using locknuts to
complete the installation.

5. Refer to the table and figures below for minimum mounting
clearances to the walls and ceiling:

Y

N1E1DOOR SIDE CLEARANCE

FIGURE 6

TABLE 6:
Minimum Clearances - Vertical Discharge, inches (mm)

KW X Y Z
5. 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 to5 16406 6 (152) 32(813)

6. Refer to the table and figure below for threaded mounting point
size and locations:

0

B FIGURE 7

0§ 0 "- O

TABLE 7:
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 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 750C
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 supplied 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:

-I , FIGUREN Br

r - - -

------- ----

-- ------- - -- ----
--- - -

- I

"I" I

-I|I

8. Install any electrical option kits according to the instructions
provided.

9. Use min. 600 volts, NEC Class 1 insulated wire for all control
circuit 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.

OPERATION

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.

623

HNF-52451
Rev 4



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

MAINTENANCE
Maintenance and repair 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 all
inspections. Replace motor if excessive bearing play is
detected.

REPAIR AND REPLACEMENT
Maintenance and repair must be performed by qualified personnel

only.

I1
1. -

I
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 circuit.
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 require
any maintenance. If the fan motor is defective, a replacement
must be obtained from the factory.
1. 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.
10. 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.

I
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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.

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:

SEEV)C.O

LrRlLI

(5 .

2-.1t

(2Nj Q

TABLE 8
BUBBLE DESCRIPTION Qty

01 Cabinet Back 1
02 Cabinet Front 1
03 Louver A/R
04 Terminal Box Cover 1
5A Element Support - Left 1
5B Element Support - Right 1
06 Element Anchor 1
07 Thermal Cutout Bracket 1
08 Component Bridge 1
09 Motor 1
10 Fan Blade 1
11 Fan Ring 1
12 Heating Element A/R
13 Plug 1
14 Automatic Reset Cutout 1
15 Fan Delay Cutout 1
16 Manual Reset Wire Grommet 1

BUBBLE DESCRIPTION Qty
17 Wiring Grommet 1
18 Manual Cutout Barrier 1
19 Manual Reset Cutout Bracket 1
20 Bolt 8
21 Split Lockwasher 8
22 Neoprene Spacer A/R
23 #10 Flat Washer A/R
24 #8-36x1/2 Bolt 4
25 1/4-20 Keps Nut 1
26 10-32 Nut 4
27 Manual Reset Cutout - Optional 1
28 Fan Switch - Optional 1
29 Pilot Light - Optional 1
30 Built On Thermostat - Optional 1
31 Thermostat Knob -Optional 1
32 Disconnect Handle - Optional 1
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FIGURE 10 -ELECTRICAL COMPONENTS:
The figure below shows a typical layout of the heater electrical components for reference only. Locations and quantity of parts will vary.

51

52

41 42

46 4

TABLE 9:
BUBBLE DESCRIPTION

41 Disconnect Switch (not shown)
42 Power Terminal Block
43 Control Transformer
44 Secondary Transformer Fuse Block
45 Secondary Transformer Fuse
46 Power Fuse Block
47 Power Fuse
48 Control Contactor
49 Ground Lug
50 Fan Switch Relay
51 Thermostat Capillary Clamp
52 Motor Capacitor (not shown)

43

44 4 -

FIELD INSTALLABLE ACCESSORIES
The following items are available from the factory for field installation:

TABLE 12: Electrical Accessories:
Item Description Ratings

1024162 Disconnect Switch 40A 40 Amps, 600V, 3 Pole
1024163 Disconnect Switch 80A 80 Amps, 600V, 3 Pole
1024164 Disconnect Switch 1OGA 100 Amps, 600V, 3 Pole
1024166 Built On Room Thermostat - 1 Stage 25A @ 240V, 22A @ 277V; 125VA Pilot Duty
1024167 Built On Room Thermostat - 2 Stage 25A @ 240V, 22A @ 277V; 125VA Pilot Duty
1024168 "Heater On" Pilot Light - 24V 24 Vac Control Voltage
1024169 "Heater On" Pilot Light - 120V 120 Vac Control Voltage
1024170 Summer Fan Switch - Built On Heater Voltage<= 277V
1024171 Summer Fan Switch with 24V Relay - Built On 24Vac Control, Heater Supply Voltage > 277V
1024172 Summer Fan Switch with 24V Relay - Remote 24Vac Control
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TABLE 11: Mechanical Accessories:
Item Description

1024149 Universal wall & ceiling mounting bracket kit; <=10 KW
1024150 Universal wall & ceiling mounting bracket kit; 10< KW <=20
1024151 Universal wall & ceiling mounting bracket kit; > 20 KW
1024155 Anemostat (Cone) Diffuser <=5 KW
1024156 Anemostat (Cone) Diffuser 5< KW <=20
1024157 Anemostat (Cone) Diffuser >20 KW
1024152 Radial Diffuser <=5 KW
1024153 Radial Diffuser 5< KW <=20
1024154 Radial Diffuser >20 KW
1023941 Horizontal Dust Shield <=10 KW
1024059 Horizontal Dust Shield 10< KW <=20
1024060 Horizontal Dust Shield >20 KW
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Serie UHIR
Installation horizontale ou verticale

Appareil de chauffage industriel/commercial localise

Manuel de proprietaire

4"

Cogs
File E97759

Ce manuel traite de l'installation, de l'entretien et des e6ements de reparation. Lisez-le avec soin
avant de tenter l'installation, l'op6ration ou 1'entretien I'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 6tudier ce manuel et faire attention A tous les avertissements avant d'installer ou
d'entretenir cet appareil de chauffage afin d'dviter des conditions possiblement dangereuses,ou des dommages sdrieux aux biens, des blessures
personelles ou meme la mort.

1. Lisez toutes les instructions avant d'utiliser cet appareil de
chauffage.

2. Vdrifiez que le voltage et la phase electrique sont en accord
avec les specificiations de la plaque avant alimenter.

3. Le voltage actuel peut 6tre fatal. Faites certain que l'interrupteur
du circuit electrique soit bloque en position ddbranchd. Marquez
le circuit " Ddbranchd pour entretien" avant de travaillier sur cet
apareillage electrique.

4. Pendant l'opdration de l'appareil de chauffage it est necessaire
que le le couvercle de l'enclos de l'appareil soit ferme
soigneusement.

5. Danger de choque electrique. L'appareil de chauffage doit dtre
mis A la masse en accord avec les reglements N.E.C ou C.E.C

6. Cet appareil de chauffage devait dtre installd par du personnel
qualifid qui connaisse bien Le Code Electrique National ou le
Code Electrique Canadien. C'est la responsabilitd de l'installeur
de verifier la sdcuritd de l'installation ainsi que de I'A-propos de
la mdme.

7. I n'est pas necessaire ni est-il permis de demonter l'appareil
afin de l'installer.

8. Des elements de remplacement doivent dtre obtenus de la
fabrique afin de preserver la registration de l'agence.

9. I ne faut pas utiliser cet appareil de chauffage que pour l'usage
indiqud dans ce manuel. Tout autre usage n'est pas
recommandd par la manufacture et pourrait rdsulter dans une
incendie ou un choque dlectrique ou des blessures.

10. L'appareil de chauffage mdme comme l'air diverse sont chaud
pendant l'usage. Afin d'dviter des brOlures il ne faut pas laisser
toucher aux surfaces chaudes la peau sans protection.

11. Afin d'dviter des incendies potentielles il ne faut pas bloquer
l'arrivde ou l'dchappement ou laisser entrer des objets
6trangers IA dedans.

12. Attention! Temperature haute! Danger d'incendie! Donnez au
moins 0.9 mdtres d'espace 6 des cordes electriques, des
rideaux, des meubles , des materiaux d'isolation et d'autres
inflammables du front et aussi des cdtds de l'arridre et du
surface de l'appareil de chauffage.

13. I est essentiel de maintenir les ddgagements minimums pour
l'installation comme specifid sur la plaque et dans le manuel
d'installation de l'appareil de chauffage.

14. I faut utiliser du fil de cuivre nominal A 75 degrds Celsius pour
la ligne d'alimentation de l'appareil comme spdcifid sur la
plaque de l'appareil.

15. Ne pas chercher A annuler les contrdles des volets. Ne pas
utiliser l'appareil avec les volets ouverts au delA de la position
l'appareil.

16. Cet appareil de chauffage ne devrait pas dtre utilisd dans une
atmosphdre possiblement explosive. Ne pas utiliser dans un
espace oD se trouvent de 1'essence, des liquides inflammables
ou des peintures.

17. Cet appareil de chauffage ne devrait pas dtre utilisd dans des
endroits exterieurs humides ou corrosifs.

18. Danger d'incendie! Ne pas utiliser comme appareil de chauffage
rdsidentiel ou de mdnage.

19. SALVER CES INSTRUCTIONS.

La garantie sera annul6e si les instructions ne seront pas suivies.
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Description generale

Les appareils de chauffage a l'air sont intentionn6s A un usage de
confort et ne devraient pas 6tre engages dans des temperatures
ambiantes en exces de 104 degr6s Fahrenheit (40 degr6s C). I 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 difficult6
donn6s une installation et un entretien correctes.

INSTALLATION

A. Choix d'endroit:
Les appareils de chauffage ne doivent pas btre install6s en proximite
des mat6riaux d'isolation, des rideaux ou des materiaux pareils qui
pourraient faire contact avec l'appareil ou en bloquer les ouvertures
d'admisssion ou d'dchappement . Les appareils de chauffage sont
dessines pour 6tre installes dans des endroits 6levds afin qu'ils
soufflent de l'air en bas sur le sol. I est necessaire de choisir une
hauteur d'installation afin que l'appareil de chauffage soit 6cart6 du
equipement quelconque mouvant aussi que du personnel sans btre
trop dlevd pour d6livrer de l'air chaud A l'espace designd. Voire la
partie d'installation mecanique du manuel pour des hauteurs
recommand6es. Le courant d'air venant de l'appareil de chauffage
devrait 6tre dirigd aux espaces avec la plus grande perte de chaleur.
En g6n6ral un plus grand nombre de petits appareils de chauffage va
d6livrer 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 6tre distribue dans
un arrangement circulaire au p6rimetre 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 dchappement 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 expos s et un toit et des
appareils de chauffage A 6chappement horizontal et
vertical.

FIGLR F I

b. Une grande salle avec des murs exposes et un toit et des
appareils de chauffage A echappement horizontal:

FIGURE 2

c. Petite salle avec un mur expos6 -appareil de chauffage
avec dchappement horizontal.:
FlGURE 3 EXPOSED WALL

B. Installation M6canique:
Ces appareils de chauffage peuvent 6tre install6s avec un
6chappement horizontal ou vertical en utilisant une tige filet6e ( non
fourniss6e par nous). Ces appareils peuvent 6tre installes aussi en
utilisant un kit d'installation qui contient un corbeau et un cantilever
qui permettent le pivotement horizontal de l'appareil. I est
necessaire d'utiliser des rondelles frein pour tous 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 laquelle l'appareil de chauffage est
attach6 doit avoir une solidit6 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
12.875" 17.750" 7.625" 25lbs

5 1 (327mm) (450mm) (194mm) (11.3 kg)
5.1 to 2 16.875" 24.250" 7.625" 40 lbs

10 429mm (616mm) (194mm) (18.2 kg)
10.1 to 3 16.875" 24.250" 11.375" 55lbs

20 (429mm) (616mm) (289mm) (25.0 kg)
20.1 to 26.937" 35.500" 15.625" 1551lbs

50 ( 684mm) (902mm) (397mm) (70.3 kg)

Ces appareils de chaufffage sont provisionnes ou avec des louvres
directifs ou un diffuseur de ventilation radiale ou un diffuseur
anemostat. Choississez un endroit ainsi que l'air d'6chappement ne
soit dirigd vers un mur voisin.

Apres avoir choisi un placement acceptable suivre les instructions ci-
dessous afin de compldter 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 l'installation de l'appareil de
chauffage (mesure jusqu'au bas de l'appareil):
TABLE 2:

Hauteur maximum mesuree du sol, feet (m)

5 KW 5.1 A 10 10.1 A20 KW 20.1 A 50
<=K KW KW

10' (3m) 15' (4.6m) 20' (6.1m) 25' (7.6m)

2.

3.

4.

La distance minimum d'installation du sol au bas de l'appareil de
chauffage est 8(huit) pieds (2.4 m).
Otez les quatre boulons au dessus de l'appareil et installez
quatre tiges filetees ( ne pas fournies par INDEECO) en utilisant
des 6crous frein afin de fixer les tiges.Ne pas 6ter les quatre
boulons A l'arriere du cabinet de l'appareil.
Fixez les quatre tiges filetees au plafond avec des 6crous frein
afin de completer l'installation.
Utilisez table 3 et illustration 4 ci-dessous pour le degagement

x-

FIGURE 4

TABLE 3:
Espace minimum - echappement 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 to 20 6 (152) 12(305) 6 (152)
20.1 to 50 6 (152) 12(305) 6 (152)

5. Utilisez la table et l'illustration ci-dessous pour les dimensions
et placements du point filete d'installation:

FIGURE 5

A

B

TABLE 4:
KW Dimension de A, in (mm) B, in (mm)

filet
S <=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 6tre mis dans un position qui
donne la direction de l'ecoulement d'air desiree.

Echappement Vertical:
1. Pendant l'installation de l'appareil de chauffage pour

echappement vertical il 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 Volets Diffusuer Diffuseur
KW volets normaux Anemostat radial

<= 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)

La distance minimum d'installation du sol au bas de
l'appareil de chauffage est 8(huit) pieds (2.4 m).

3. Otez les quatre boulons de l'arierre du cabinet de l'appareil de
chauffage et installez quatre tiges filetees ( ne pas fournies par
INDEECO) en utilisant des 6crous 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 6crous
frein pour finaliser l'installation.

5. Utilisez la table et l'illustration ci-dessous pour les dimensions
et placements d'installation:

0

FIlURE 6

TABLE 6:
Espace minimum - echappement vertical, 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. Utilisez la table et l'illustration ci-dessous pour les dimensions
et placements du point filete d'installation::

A

B FIGURE7L

0 o

TABLE 7:
KW Dimension A, in (mm) B, in (mm)

de filet
<=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. Installation Electrique:
Suivez les instructions ci-dessous afin de compl&ter
l'installation dlectrique.
1. Il est necessaire d'avoir de la protection pour le circuit de

derivation.Voir les valeurs nominales sur la plaque et
suivre les recommandations du code.

2. Suivre le NEC ou le CEC et aussi quelconque code
d'electricitd on de bitiment local qui relatifa l'installation
on l'usage intentionnd de l'appareil de chauffage.

3. Ddbranchez l'alimentation 6lectrique 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'opdration
pour entretien" afin d'&viter le danger des choques
dlectriques possiblement fatales.

4. Faites certain que l'alimentation electrique soit adapt&e a
la tension , la phase,l'intensit& du courant de l'appareil de
chauffage en question comme indiqu par la plaque.

5. Faites certain que le cablage soit de calibre correcte
comme sp&cifid 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 soit branch& au borne de masse indiqu6
par un "G" a l'intdrieur du coffret de contrdle.

7. Un schdma de cablage est inclu avec chaque appareil de
cauffage. Tout autre contrdle dlectrique soit n6cessaire
accessoire soit apareillage original est indique par lignes
de traits. L'illustration ci-dessous montre le cablage du
tableau de contrdle pour les options de branchement en
site.

FIi.cvrr.,, I----- -- -- -- -

L----

---- i I

-- - -- -

I .I

8. Installez tout ndcessaire accessoire &lectrique poursuivant
les instructions inclues.

9. An minimum utilisez du fil nominal a 600V NEC classe 1
pour tout cablage du circuit de contrdle.

10. Examinez tous connexions et faites certain qu'elles soient
bien serr&es. Enlevez tous objets dtrangers du coffret de
contrdle et fermez la porte d'accds

11. Les appareils de chauffage a une phase nominaux a moins
de 5KW qui ne contiennent ni contacteur ni
transformateur exigent que tout thermorelais a distance
soit nominal a la charge maximum come indiqu sur la
plaque de l'appareil de chauffage.

12. Consultez la section "operation" avant de brancher
l'appereil de chauffage.

OPERATION

L'appareil de chauffage pent etre utilisd dans des tempdratures
ambiantes normales de 104'F (40'C ) on moins. L'appareil de
chauffage contient un interrupteur bimdtallique qui retarde
l'op6ration du moteur du ventilateur jusqu'A la temparature
correcte des didments de chauffage et qui continue a opdrer le
moteur du ventilateur apr&s l'arret de l'appareil jusqu'a les
elements soient refroidis.
A. Opration initiale:

Faites certain que les installations mdcaniques et
diectriques soient compl&tes et qu'il n'y ait pas de risque
d'opdrer l'appareil de chauffage.

1.) Des appareils de chauffage sans interrupteur de
ventilateur ou avec un interrupteur de ventilateur a
distance:
a.) Mettez le rdglage du thermostat d'ambiance plus

haut que la temperature ambiante actuelle.
b.) Branchez 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 aprds une ou deux minutes A
peu prds. Si la tempdrature ambiante est dlevde
ou si l'appareil est situ& en trop de proximit6 du
plafond ou des murs le cycle de l'appareil
pourrait 6tre contrdld par les limites de
temperature du moteur ou de l'appareil.

d.) Examinez et faites reportage de tout
caractdristique d'opdration anormale comme du
bruit on des vibrations, etc.

e.) Mettez le rdglage du thermostat d'ambiance a la
tempdrature d6sirde.

f.) Ddbranchez le circuit d'alimentation jusqu'a
l'opdration de l'appareil de chauffage soit
n6cessaire.

2.) Interrupteur de ventilateur de l'appareil de chauffage:
a.) Mettez l'interrupteur du ventilateur dans la

position "Marche".
b.) Mettez le r6glage du thermostat d'ambiance plus

has que la temperature ambiante actuelle.
c.) Branchez le circuit d'alimentation de l'appareil

de chauffage.
d.) Le ventilateur devrait se mettre en marche mais

l'appareil de chauffage devrait rester hors
d'opdration.

e.) Mettez l'interrupteur du ventilateur dans la
position " d'arrt.

f.) Le ventilateur devrait s'arr6ter.
g.) Mettez le r6glage du thermostat d'ambiance plus

haut que la temperature ambiante actuelle
h.) L'appareil de chauffage devrait se mettre en

marche et dans a peu prds une ou deux minutes
le ventilateur aussi devrait commencer A
marcher. Si la temp6rature ambiante est dlev& ou
si l'appareil est situ& en trop de proximitd du
plafond on des murs le cycle de l'appareil
pourrait 6tre contrdl& par les limites de
temperature du moteur ou de l'appareil.
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i.) Examinez et faites reportage de tout
caractdristique d'op&ration anormale comme du
bruit ou des vibrations, etc.

j.) Mettez le rdglage du thermostat d'ambiance et
l'int&rrupteur du ventilateur aux positions
d&sir&es

B. Opration normale:
Avant que la saison de chauffage commence, suivez les
&tapes mdcaniques comme d6crit dans la section
"Entretien."

a.) Suivez les &tapes d'op&ration pour l'option de
contrdle de la tempdrature qui convient.

b.) Mettez tous les interrupteurs en position " en
marche" et mettez le'appareil de chauffage en
service.

Entretien
Tout entretien et rdparation ne doit etre effectud que par du

personnel qualifid.

A. Electrique:
1. Contrdlez toutes connexions de borne, tout contacteur

tout fil 6lectrique pour de d6serrages, fautes d'isolation
etc. comme convient. Reserrez les bornes; remplacez ou
reparez les fils 6lectriques qui ont d'isolation
d6fectueuse ou d6faillante. Si les contacteurs sont trds
piqu&s, soud&s, ou brfil&s il faut les remplacer.

2. En cas de d6bit rdduit de chaleur faites les contrdles
m6caniques. Si, aprds la contrdle m6canique, il y a
encore un d6bit de chaleur v6rifiez la condition des
616ments de chauffage par inspection visuelle et aussi
par l'utilisation d'un ampdremdtre afin de d6terminer
l'usage de courant de chaque ligne &lectrique. Ajustez le
thermostat dambiance au r6glage le plus haut afin
d'assurer que toutes &tapes de r6glage soient activ&s.
Chaque ligne d'alimentation devrait avoir A peu prds le
meme usage de courant 6lectrique comme indiqu& par la
plaque. S'il y a une diff6rence signifiante l'un ou
l'autre 616ment de chauffage pourrait etre brfil& et doit
etre remplac&.

B. M6canique:
1. Faites une inspection annuelle de tous boulons et

6crous visibles qu'ils soient bien serr&s
particulidrement les boulons et 6crous des
supports.Contrdlez aussi que les boulons de montage
du moteur qui se trouvent au dessus A l'arridrre du
cabinet de l'appareil de chauffage.

2. Contrdlez p&riodiquement les embrasures du moteur,
du ventilateur les ouvertures d'amission et
d'&chappement, les 616ments de chauffage et la boite
de contrdle qu'ils soient propres. Si non nettoyer par
aspirateur ou de l'air comprim&. Prenez soin de ne pas
courber les h6lices.

3. Faites certain que l'op&ration du moteur et du
ventilateur soit ais& et silent. Tout bruit et vibration
doit etre examine et corrig&.

4. Les moteurs 6lectriques sont lubrifids en permanence
et sont prot&g&s thermiquement. Les moteurs doivent
op&rer ais&ment et silencieusement. I faut remplacer le
moteur en cas de jeu excessif du roulement.

Remise en 6tat et remplacement
Entretrien et reparation ne doit etre effectu& que par du

personnel qualifie .

A. Remplacement des coupes circuit haute temperature
ou de retard du ventilateur.
1. D&branchez le circuit d'alimentation de l'appareil de

chauffage.
2. En cas des appareils de chauffage avec 6chappement

horizontal il faut d6gager et descendre l'appareil de
chauffage.

3. En cas des appareils de chauffage avec une lampe
t6moin optionelle 'Appareil en marche", avec un
int&rrupteur ext&rieur ou thermostat ext&rieur
identifiez les cables au tableau de contrdle et
d&gagez-les.

4. Enlevez les louvres rdglables et aussi le front du
cabinet afin de donner accds aux 616ments de
chauffage et au moteur du ventilateur.

5. Enlevez l'h&lice prenant soin de ne pas la courber.
6. Les coupes-circuit de haute temp6rature et du

retardement du ventilateur se trouvent directemment
sous l'arridre 616ment de chauffage sur un supprt de
tale. Le coupe- circuit de retard du ventilateur se
trouve immediatement A cdt& de l'ailette de
l'616ment de chauffage; celui de haute temp&rature se
trouve 2 cm en bas.

7. Marquez et d&gagez les fils 6lectriques correctes.
8. Descendez le coupe-circuit en enlevant les vis de

I

9.
tale.
Remplacez le coupe-circuit correcte.

10. Rattachez le support de tale et le cablage.
11. Installez l'h&lice prenant soin qu'elle tourne avec

aise.
12. Aprds rassamblage du cabinet remontez et rattachez

l'apareil de chauffage.
13. Rattachez tous fils 6lectriques d&tach&s en &tape 3.
14. Suivez les &tapes d&taill&es dans la rubrique

"Opbration" afin de v6rifier l'op&ration de l'appareil
de chauffage.

B. Remise en circuit du coupe circuit.
1. D&branchez le circuit d'alimentation de l'appareil de

chauffage.
2. D&terminez la cause de l'activation du coupe circuit

manuel de temp&rature et corrigez la situation. Voire
section "Entretien".

3. Remettre en circuit du coupe circuit de temperature
en appuyant sur le bouton rouge qui se trouve A
l'arridre de l'appareil marquee " reset"Il pourrait etre
necessaire d'attendre afin que l'int&rrupteur se
rdfroidisse.

4. Rebranchez le cuircuit d'alimentation de l'appareil
de chauffage.

5. Suivez les &tapes d&taill&es dans la rubrique
"Opbration" afin de v6rifier l'op&ration de l'appareil
de chauffage .

6. Examinez tout caractdristique 6trange ou douteux
comme du bruit,de la vibration etc.et en faites
rdportage
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7. Si 'appareil fonctionne normalement mettez 'appareil
en operation normale.

C. Remplacement du moteur du ventilateur et de I'h6ice.
Le moteur du ventilateur est lubrifie en permanence et

n'a pas besoin d'entretien. Si le moteur du ventilateur est
en mauvais &tat il est necessaire d'en obtenir un
remplacement de la fabrique.

1. D&branchez le circuit d'alimentation de l'appareil de
chauffage

2. En cas des appareils de chauffage avec 6chappement
horizontal il faut d6gager et descendre l'appareil de
chauffage

3. En cas des appareils de chauffage avec une lampe
t6moin optionelle 'Appareil en marche", avec un
int&rrupteur ext&rieur ou thermostat ext&rieur
identifiez les cables au tableau de contrdle et d&gagez
les.

4. Enlevez les louvres rdglables et aussi le front du
cabinet afin de donner accds aux 616ments de
chauffage et au moteur du ventilateur.

5. Enlever l'h&lice prenant soin de ne pas la courber. Si
le moteur ne doit pas etre remplac&, continuez avec
&tape 11.

6. Notez le placement des fils 6lectriques alimentaires
du moteur et d&branchez-les.

7. Deserrrez les vis de montage du moteur et enlevez le
moteur de l'assemblage de l'appareil de chauffage.

8. Installez un nouveau moteur dans l'apareil de
chauffage en utilisant la caincallerie pr6sente.

9. Faites advancer les fils 6lectriques d'alimentation du
moteur par l'isolateur de traverse dans la boite de
cablage.

10. Rebranchez les fils 6lectriques du moteur.
11. Installez l'h&lice prenant soin qu'elle tourne avec aise

12. Aprds rassamblage du cabinet remontez et rattachez
l'apareil de chauffage.

13. Rattachez tous fils 6lectriques d&tach&s en &tape 3.
14. Suivez les &tapes d&taill&es dans la rubrique

"Opbration" afin de v6rifier l'op&ration de l'appareil
de chauffage.
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PIJECES DE REMPLACEMENT

1. Toutes pi&ces de remplacement doivent 8tre approvisionn6es par la fabrique afin d'assurer une operation de l'appareil de
chauffage sans danger.

2. Marquez les fils 6lectriques et consultez le schema de cablage afin de garantir les connexions 6lectriques correctes.

Faites r&f6rence an num6ro de mod&le de l'appareil de chauffage et le num6ro cercl& de l'illustration ci-dessous quand vous contactez
l'usine pour des pidces de remplacement.Contactez l'usine pour des pieces de remplacement pas montrdes dans la table.

Illustration 9 - CABINET, MOTEUR ET ELEMENTS DE CHAUFFAGE:

r:gR Wrc

Tk.

c,11 A1,11
S FOR

TABLE 8
bulle DESCRIPTION qt6

01 Cabinet arriere 1
02 Cabinet Front 1
03 Louvre A/R
04 Couvercle de la boite de contrdle 1
5A Element de support gauche 1
5B Element de support droite 1
06 Element d'attachement 1
07 Bras support du coupe ciruit de 1

tempdrature
08 Pont des 616ments 1
09 moteur 1
10 hdlice 1
11 Rondelle du ventilateur 1
12 Element de chauffage A/R
13 bouchon 1
14 Coupe circuit automatique 1
15 Coupe circuit de retar du ventilateur 1
16 Passe-fil de remis en circuit manuel 1

n-r. i I K
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bulle DESCRIPTION Qty
17 Passe- fit 1
18 Barrier coupe circuit manuel 1
19 support remis en circuit manuel 1
20 boulon 8
21 Rondelle frein fendue 8
22 entretoise n6oprdne A/R
23 #10 rondelle plate A/R
24 #8-36x1/2 boulon 4
25 '4-20 dcrou rondelle dentee 1
26 10-32 &crou 4
27 Coupe circuit manuel- optionel 1
28 Intdrrupteur du ventilateur-optionel 1
29 Lampe t6moin - optionelle 1
30 Thermostat extarieur -optionel 1
31 Poignde de thermostat optionelle 1
32 Poignde de d6branchement optionelle 1
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Illustration 10 - Composantes 61ectriques:
L'illustration ci-dessous montre une configuration typique des composantes &iectriques de l'appareil de chauffage seulement pour
r6ference. Le placement et la quantit& des composantes va changer.

St

52

41 42

44

TABLE 9:
bulle DESCRIPTION

41 Interruptecur (ne pas indique)
42 Bloc dejonction
43 Transformateur de contr6le
44 Bloc-fusibles de transformateur sdcondaire
45 Fusible de transformateur secondaire
46 Bloc-fusible d'alimentation
47 Fusible d'alimentation
48 Contacteur de contrdle
49 Borne a masse
50 Relais d'interupteur du ventilateur
51 Collier pour le tube capillaire du thermostat
52 Condensateur du moteur (ne pas indiqu&

0 0>0

n-

00 0 0 0 0

DES ACCESSOIRES QUI PEUVENT ETRE INSTALLES CHEZ LE CLIENT
Les articles nomm6s ci-dessous sont disponible A la fabrique pour 6tre install& chez le client.

TABLE 11: Mechanical Accessories:
article description
1024149 Necessaire de support de montage universel mur ou plafond; <=10 KW
1024150 Necessaire de support de montage universel mur ou plafond;5< KW <=20
1024151 Necessaire de support de montage universel mur ou plafond; > 20 KW
1024155 Anemostat (c6ne) diffiuseur <=5 KW
1024156 Anemostat (c6ne) diffuseur 5< KW <=20
1024157 Anemostat (cOne) diffuseur >20 KW
1024152 Diffuseur ventilation radiale <=5 KW
1024153 Diffuseur ventilation radiale 5< KW <=20
1024154 Diffuseur ventilation radiale >20 KW
1023941 Pare-poussidre horizontale <=10 KW
1024059 Pare-poussidre horizontale 10.1< KW <=20
1024060 Pare-poussidre horizontale >20 KW

TABLE 12: Electrical Accessories:
article description Ratings

1024162 Interrupteur sectionneur 40A 40 Amps, 600V, 3 pales
1024163 Interrupteur sectionneur 80A 80 Amps, 600V, 3 p6les
1024164 Interrupteur sectionneur 100A 100 Amps, 600V, 3 pales
1024166 Thermostat d'ambiance extdrieur, une stage 25A @ 240V, 22A @ 277V; 125VA service temoin
1024167 Thermostat d'ambiance extdrieur, deux stages 25A @ 240V, 22A @_ 277V; 125VA service t6moin

1024168 "lampe temoin - 24V "Heater On" (appareil de 24 Vac tension de contrble
chauffage en marche)

1024169 "lampe temoin - 120V "Heater On" (appareil de 120 Vac tension de contrale
chauffage en marche)

1024170 Interrupteur de ventilateur d'6t& extdrieur Tension de l'appareil de chauffage<= 277V

1024171 Interrupteur de ventilateur d'6t6 extdrieur avec relais A 24Vac contrdle, tension d'alimentation de l'appareil de
24V chauffage > 277V

1024172 Interrupteur de ventilateur d'&t6 avec relais A 24V 24Vac contrOle
commande a distance

635

48

43

4 4.

5

4



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

APPENDIX L

Leak Detection and Influent Flow Meters
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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) link listed below:

http://idmsweb.rl.gov/idms/livelink.exe?func=ll&obmld=165374505&obmAction=browse&viewType=1
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Attachment L-2

Seametrics FT 400-Series
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FT400-Series Seametrics
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 FT420 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 built-in 115 Vac/12-24 Vdc dual
power supply for magmeters.

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
electrical enclosure. Most FT400's can be converted from
wall-to-meter or meter-to-wall mount configurations after
installation if needed.

Housings forthe -W and -M models are rugged cast aluminum,
potted and gasketed for maximum environmental protection.
A membrane keypad allows settings to be changed without
removingthe cover. (Password protection, a standard feature,
can be used to prevent settings from being changed.)

**Includes password protection for tamper prevention
when needed

FEATURES

Electronics Module
Display
Setup Keys**

Cover Screws

Lower Housing

Strain Relief 0 r

Wall-Mount Brackets
**Includes password protection for
tamper prevention when needed

FT415 FT420

Power Lithium "C", 3.6 Vdc, replaceable, 3-5 year life 12-30 Vdc, 4mA (4-20 mA when loop-powered)

Display Rate 6-digit autorange, 1/2" character height 6-digit autorange, 1/2" character height

Total 8-digit, 5/16" character height 8-digit, 5/16" character 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 65' C (-22' to 148' F) -30' to 65' C (-22' to 148' F)

Environmental NEMA 4X, IP66 NEMA 4X, IP66

Regulatory None C Mark

'Specifications subject to change - Please consult our website for current data (www.seametrics.com).
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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

FT420W-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 usingthe MK10 adapter kitthat 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

indicator to the top of the housing.

Panel Mount (FT420 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.

Panel Cutout 3.620
+.03/-.00

Typ

Panel Mount

R .38 Max, Typ.

rea, Typ

3.85 typ.

.36
.20 Max.KPanel
Thickness

-1.50-

Gasket

SET 1

Page 2
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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 required.

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 0-130 VAC/DC

Output Current (each output)

Temperature 50" C 85' C

Current Limit 100 mA 50 mA

Max Pulses/Second 5

Contact Time Per Output 100 ms

Page 3
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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.
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CONNECTION DIAGRAMS

FT415 Standard Connections

Caution: Do not apply
external power to the FT415.

Micropower
Sensor

Red

Battery Type:
Lithium "C, 3V, replaceable

00

FF! I

C'' '0

Pulse Responsive
Metering Pump

o 0

0
Current sinking
polarity-sensitive

i-- (Passes flow sensor pulse on to
another control without scaling)

Connections for FT420/3-Wire Mechanical Meter

Red
White

3-Wire Blac
Mechanical

Meter

12-32 VDC
Loop Power Supply*

4-20 mA Device

Pulse Responsive
Metering Pump

A 0

Current sinking
polarity-sensitive

(Passes flow sensor
pulse on to another
control without
scaling)

Connections for FT420-65 (115 Vac Option)

DC OUT

AC IN

Lower Housing 115 Vac

Page 4
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<-0
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CONNECTION DIAGRAMS

Connections for FT420-98 (Dual Relay Output Option)

NOTE: O
to switch

Red
White
Black

Flow Sensor

12-32 vdc
Loop Power Supply

O

E rn
> 0 red

win

utputs may be paralleled Electronic
up to 200 mA AC/DC @ Metering Pumps

I 
W

Isolated Contact

+ 0
Relay Board - 0

(Passes flow sensor
pulse on to another
control without
scaling)

Connections for FT420/EX Magmeter

- 24Vdc Power +

r I __ I

FT420

To
Proportional

- Feed
- Metering
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CONNECTION DIAGRAMS

FT420 Display with 4-20 mA Output

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 Seametrics 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 connections 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 1 7

Power

Forward Output

+ vi
-0O
+0
-0-

EX-SERIES

+ 24 Vc -
Power

- c247c +
Power

-+

4-20 mA Device
(e.g. pump, PLC)

Sensor
Input

0+

-Os-0-

+
0-

Power
4-2OmA

Pulse
Scaled

+0
-0
+0
-0

Pulse
Pass-Thru

FT420

FT420/4-20 mA Output with PC42 Dual Power Supplies

Caution: It is essential for safety and proper operation to use a ground connection for the
115 Vac power. Do not use this power supply without proper grounding.

/I PC42 Dual Power Supply

0w 
0

(-J
12V 24V

+e+

0 1 F

Earth - - -50I A -
Ground a <

I 0

I IA~a

Pro-wired power cord
Replace it required
115Vac. 50/6eHz

4-20 mA Device
Analog Output

+

(N/c)

EX80/EX100 Series
Magmeter

_ _ _ Power Input

+ _ Pulse Output

(N/c) &
(N/C) &

FT420
Display Module

-- I 'Power Inp'ut

-0 5Jcesorlnput

0+
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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

00001 .000
TSET K

u-I 0000010.0]EET P

0001000.0
SET 20

d
209.8

*SET MIN

Large digits display instantaneous flow rate (GPM).

Small digits display total flow (since last reset).

K is the number of pulses the flow sensor provides
for every gallon of flow. Find it on the fitting

(80-Series) or chart (100/200-Series) or on the
Seametrics website.

P is the number of gallons 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*. Thissettingappearson the
FT420 ONLY.

d is the decimal point. It toggles back and forth with
the 9. 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 9 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.

Page 7
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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 Seametrics 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.

80-Series
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.

Set K. Begin by pressing the SET key once. The prompt SET K
should appear on the display. The digitto the far right will be blink-
ing. Use the up arrow keyto 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 tampering.
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 P is 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 this 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 pulses. (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 pertime 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
will 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.
Pressingthe 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
blinking time unit appears. Press the up arrow key
to select SEC (seconds), MIN (minutes), HR (hours) or
DAY (days) (for example, gal/min, or gal/hr).

To save settings and return to normal operation after entering
settings, press SET again. When the unit is connected to an
operating flow sensor, the rate (larger digits) and total (smaller
digits) indicator numbers should appear in the display.
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OPERATION

Resettable/Non-Resettable Totalizer. Unless the unit has

been ordered with the non-reset option, a RESET prompt is vis-

ible in the lower right corner above the up arrow key, when the

display is in use. Press the up arrow key at any time to reset the

totalizer to zero. (Note: If you need to reset a unit that has been

ordered with a non-resettable totalizer, contact your distributor.)

.IN

SEON

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.
TOTAL IS NOT RECOVERABLE.

7

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 0 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 Seametrics for information on how to increase filtering.

Operation of the Pulse Output. If the pulse output is being used

(either standard electronic or relay-type), it should pulse for

0.1 second every time the set number of gallons has been

totalized. If a pulse-responsive metering pump is properly

connected to this output, it should stroke periodically. If this

does not occur, see Troubleshooting, back page.

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.

Page 9
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CAUTION: During a battery change, the
totalizer will resetto 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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Problem Probable Cause Try...

Display blank No power to the unit Check for minimum 12 Vdc at power
terminals

Short in sensor circuit Disconnect sensor, see if display returns
(zero flow rate)

Battery dead or loose (FT415 only) Wiggle battery, replace if over three years old

Display missing segments Damaged display module Contact distributor for return/replacement

Display reading meaningless Unit's microcontroller crashed Disconnect and reconnect power, if problem
characters repeats, contact distributor for

return/replacement

Battery nearly dead Replace battery if over three years old

Display reads normally, Wrong K-factor or time base entered Enter correct K-factor from meter, fitting, or
flow rate incorrect manual

Display reads normally, Wrong pulse output setting Use "Set P" to correct pulse output setting
incorrect pulse output

Polarity reversed on pulse output terminals Reverse leads

Display reads normally, but Wrong 20 mA setting Use "Set 20" to correct target top flow rate
no (or incorrect) 4-20 mA output
(FT420 only)

Inadequate loop power supply voltage Check voltage (For 4-20 mA applications,
24 Vdc recommended)

Polarity incorrect in 4-20 mA loop circuit Compare to Connections diagram

Display reads zero when Flow sensor failed Consult flow sensor manual for how to test
there is flow

Break in flow sensor circuit Check for continuity with multimeter

Flow sensor not battery-compatible Check flow sensor model number for
"micropower option"

Display reads flow rate when
there is none

Long flow sensor wire, running parallel to
power wires

Flow sensor malfunction

Flow "jitter" (oscillating slosh) reads as flow

Reroute wire or change to shielded wire

See flow sensor manual to check

Consult factory for "anti-jitter" setting

Seametrics
Seametrics Incorporated - 19026 72nd Avenue South - Kent, Washington 98032 - USA

(P) 253.872.0284 e (F) 253.872.0285 - 1.800.975.8153 o www.seametrics.com
LT-65200063-D

9/20/10
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Seametrics, Inc.
Limited Warranty Policy

(July 20, 2011)

The limited warranty set forth below is given by Scametrics, Inc. ("Scametrics") with respect to Seametrics brand products purchased in the United States.

Seametrics products, when delivered to you in new condition in their original containers, arc 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 aid 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 Scametries product. This limited warranty shall only apply if 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 normal use of

Sctaetrics' products, and does not apply in the following cases:

(a) Loss of or damage to Scametries' product due to abuse, mishandling, improper packaging by you, alteration, accident, electrical current fluctuations, failure to

follow operating, maintenance and environmental instructions prescribed in Scametrics' instruction manual, or service performed by other than Seametrics, or

any Scametrics 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, INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE,
APPLIED TO THE PRODUCTS AFTER THE APPLICABLE PERIOD OF THE 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 LIMITATIONS ON HLOW LONG AN IMPLIED WARRANTY LASTS,
SO THE ABOVE LIMITATION MAY NOT APPLY TO YOU.) SEAMETRICS SHALL NOT BE LIABLE FOR LOSS OF REVENUES, OR PROFITS, OR
INCONVENIENCE, EXPENSE FOR SUBSTITUTE EQUIPMENT OR SERVICE, STORAGE CHARGES, LOSS OF DATA, OR ANY OTHER SPECIAL,
INCIDENTAL OR CONSEQUENTIAL DAMAGES CAUSED BY THE USE OR MISUSE OF, OR INABILITY TO USE, THE PRODUCTS, REGARDLESS
OF THE LEGAL THEORY ON WHICH THE CLAIM IS BASED, AND EVEN IF SEAMETRICS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES, IN NO EVENT SHALL RECOVERY OF ANY KIND AGAINST SEAMETRICS BE GREATER IN AMOUNT THAN THE PURCHASE PRICE
OF THE PRODUCT SOLD BY SEAMETRICS AND CAUSING THE ALLEGED DAMAGE. WITHOUT LIMITING THE FOREGOING, YOU ASSUME
ALL RISK OF LIABILITY FOR LOSS, DAMAGE. OR INJURY TO YOU AND YOUR PROPERTY AND TO OTHERS AND THEIR PROPERTY ARISING
OUT OF USE OR MISUSE OF. OR INABILITY TO USE, THE PRODUCTS NOT CAUSED DIRECTLY BY THE NEGLIGENCE OF SEAMETRICS. (SOME
STATES DO NOT ALLOW THE EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO THE ABOVE EXCLUSION OR
LIMITATION MAY NOT APPLY TO YOU.) THIS LIMITED WARRANTY STATES YOUR EXCLUSIVE REMEDY.

You must contact Scamietrics 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. Scamietrics products covered by this warranty will be repaired and returned to you without charge by Scamietrics. Expedited repair and return may be

subject to service charges.

ADVANCED REPLACEMENT PROCEDURES

If an advanced replacement is required, it 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 RMA 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 determination will be made in regards to the returned iteo: The

advanced replacement fee will be fully credited (100%) for defective product(s), 0% for non-warranty items, and 50% for no problem found.

OUT-OF-WARRANTY SERVICE

The following applies to factory service on Seantetrics 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

properly package and send the product to Scametrics at your expense, together with a complete explanation of the problem and our product's model name, serial

number, and date of purchase. Scametrics 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 721d Ave. S. Kent, WA 98032 Phone: (253) 872-0284 Fax: (253) 872-0285 email: sales@seametrics.com
LT-65200068-B

652



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

HNF-52451
Rev 4

APPENDIX M

pH Instrumentation

653



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

Model 396R

T1pH~ Retractable pH/ORP Sensor
For additional information, please visit our website

at www.emersonprocess.com/raihome/iquid/.

SPECIFICATIONS MODEL 396R
Measurements and Ranges pH: 0-14; ORP: -1500 to 1500 mV*

Available pH AccuGLAss Types GPLR hemi bulb or GPLR flat bulb

Wetted Materials Polypropylene, EPDM, titanium, glass, (platinum: ORP only)

Process Connection None, use 1 inch process connector or ball valve kit (1-1/2 inch or 1-1/4 inch -sold separately)

Temperature Range 0 to 100'C (32 to 212'F)

Pressure Range - Hemi bulb 100 to 1136 kPa (abs) (0 to 150 psig)

Pressure Range - Flat bulb 100 to 790 kPa (abs) (0 to 100 psig)

Maximum Pressure at Retraction Code 21: 542 kPa (abs) (64 psig)
or Insertion Code 25: 343 kPa (abs) (35 psig)

Minimum Conductivity 100 pS/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.

A WARNING
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 not 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
SENSORIPROCESS 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. 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 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. 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 (1 76*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. Allow
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 millivolts 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 time 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 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. 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.

2
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BALL V ALVE 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]
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WHEN INCH AND METRIC DIMS
ARE GIVEN

MILLIMETER

INCINCH

WARNING: IF INNER BLACK
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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 (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.

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 - a
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.

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

EMERSON
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ESSENTIAL INSTRUCTIONS ADANGER
READ THIS PAGE BEFORE PROCEEDING! HAZARDOUSAREAINSTALLATION

Rosemount Analytical designs, manufactures, and tests its products to Installations near flammable liquids or in hazardous
meet many national and international standards. Because these instru- area locations must be carefully evaluated by qualified
ments are sophisticated technical products, you must properly install, on site safety personnel. This sensor is not Intrinsically
use, and maintain them to ensure they continue to operate within their Safe or Explosion Proof.
normal specifications. The following instructions must be adhered to and To secure and maintain an intrinsically safe installa-integrated into your safety program when installing, using, and main- To secriand manty anrintrnsiye insn-
taining Rosemount Analytical products. Failure to follow the proper ton, the certified safety barrier, transmitter, and sen-
instructions may cause any one of the following situations to occur: Loss sor combination must be used. The installation sys-
of life; personal injury; property damage; damage to this instrument; and tem must comply with the governing approval
warranty invalidation. agency (FM, CSA or BASEEFA/CENELEC) haz-
- Read all instructions prior to installing, operating, and servicing the ardous area classification requirements. Consult your

product. If this Instruction Manual is not the correct manual, telephone analyzer/transmitter instruction manual for details.
1-800-654-7768 and the requested manual will be provided. Save this Proper installation, operation and servicing of thisInstruction Manual for future reference. sensor in a Hazardous Area Installation is entirely

- If you do not understand any of the instructions, contact your the responsibility of the user.
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- AWARNING
tion, and maintenance of the product.

- Install your equipment as specified in the Installation Instructions of RETRACTABLE SENSORS

the appropriate Instruction Manual and per applicable local and Retractable sensors must not be inserted nor
national codes. Connect all products to the proper electrical and retracted when process pressures are in excess
pressure sources. of 64 psig (542kPa) for option 21 or 35 psig

- To ensure proper performance, use qualified personnel to install, oper- (343 kPa) for option 25.

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 IO"
safe operation of your process at risk. Look alike substitutions may SENSOR/PROCESS APPLICATION COMPATIBILITY
result in fire, electrical hazards, or improper operation. The wetted sensor materials may not be com-

- Ensure that all equipment doors are closed and protective covers are patible with process composition and operating
in place, except while maintenance is being performed by qualified conditions. Application compatibility is entirely
persons, to prevent electrical shock and personal injury. 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 Date Notes
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 9/04 Updated ordering info and added/revised wiring drawings.
G 1/05 Delete obsolete options.
H 1/07 Miscellaneous revisions.
I 11/10 Removed mention of patents and updated dnv logo.
J 2/11 Added ATEX directive and updated caution boxes per ANSI standard.
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DESCRIPTION AND SPECIFICATIONS

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 valve 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/

Transmitter. The Model 396R is compatible with all
Rosemount Analytical and various other manufacturers
instruments.
The entire line of TUpH model sensors now incorporate
the new SILCORE 1 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 Silcore is a trademark of Rosemount Analytical.

OPTIONAL INTEGRAL
PREAMPLIFIER
(MODEL 3%EP-01 IDNLY)

r-THERMOCOMPENSATOR

(3K BALCO OR PTIO RIDt

SHROUDED TIP FOR COMPLETE SILCORE TRIPLE
PH BULB PROTECTION /SEAL BARRIER /
(STANDARD FOR ALL /I INCH MNFT
HEM] BULB SENSORS) 2 PLACES

ACCUGLASS HEM)I
pH GLASS BULB

-rI TAN IUM HEL]ICAL REFERENCE
SOL-OUNO REFERENCE ELECTROLYTE REFERENCEGROUND PATHWAY ELEMENT

-LREAREA
REFERENCE JUNCTION ROLL WRAP
FOR ION]C DIFFUSION COPPER SHIELD

CA LE SEAL

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.

1
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MODEL 396R pH/ORP SECTION 1.0
DESCRIPTION AND SPECIFICATIONS

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
(100*C )
Flat bulb: 100 psig (790 kPa abs) at 212*F
(100*C )

Maximum Pressure at Retraction or Insertion:
Code 21: 64 psig (542 kPa abs)
Code 25: 35 psig (343 kPa abs)
Minimum Conductivity: 100 pS/cm
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 1OOC (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 pS/cm, 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 lb/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 solu-
tion ground for use with a ball valve (order separately) for hot tap applications. The sensor is available with either
a hemi or flat glass pH electrode and features a shrouded glass/platinum electrode and PT1 00 or 3K temperature
compensation. The 396R is available with 9.5 in. or 15 ft of integral cable. The 396R sensor is not available with
a preamp. Junction box kits with preamps must be ordered separately if the analyzer/transmitter does not have
an integral preamp within 15 ft. of the probe. Process connector and ball valve assemblies must also be ordered
separately.

CODE MEASURING ELECTRODE TYPE Re uired 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 (Required 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 with Model 54e, 1055, 81, 3081, 4081, 5081, Xmt

Sensor Head J-Boxes)

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). Also 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.

CODE MEASURING ELECTRODE TYPE Re uired Selection
10 Hemi bulb, General Purpose Low Resistivity
12 ORP
13 Flat, GPLR glass

CODE SENSOR LENGTH (Required Selection)
21 21 in. Titanium Tube
25 36 in. Titanium Tube

CODE ANALYZER/TC COMPATIBILITY (Required 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)
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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 DESCRIPTION
22698-00 Preamplifier plug-in for J-box, for Model 1003,
22698-02 Preamplifier plug-in for J-box, for Models 1181/1050
22698-03 Preamplifier plug-in for J-box, for Models 1054A/B, 2054, 2081
23550-00 Remote Junction box with extension board
9550167 O-ring, 2-214, EPDM for process connector
9210012 Buffer solution, 4.01 pH, 16 oz
9210013 Buffer solution, 6.86 pH, 16 oz
9210014 Buffer solution, 9.18 pH, 16 oz
22743-01 Pt100 preamp for Model 1181
22744-01 3K Preamp 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 o-rings):
1

PN 9550220, Kalrez1 o-ring, 2-214

PN 9550099, Viton o-ring, 2-214

1B. 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 (Optional)

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 1181Analyzer

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 kalrez and Viton are registered trademarks of DuPont Performance Elastomers.

TABLE 1-4. OTHER ACCESSORIES FOR MODEL 396RVP

PART DESCRIPTION
22698-00 Preamplifier plug-in for unction box, for Model 1003,
22698-02 Preamplifier plug-in for unction box, for Models 1181, 1050
22698-03 Preamplifier plug-in for unction box, for Models 1054B, 2081
22743-01 Pt100 preamplifier for Model 1181
22744-01 3K Preamplifier for Model 1181
23557-00 Preamplifier for junction box for Models 54e, 81, 3081, 4081, 5081, Xmt, 1055
33046-00 Ferrule, 1 in., split 316SS
9310096 Nut, swage, 1 in. 316SST
9210012 Buffer solution, 4.01 pH, 16 oz
9210013 Buffer solution, 6.86 pH, 16 oz
9210014 Buffer solution, 9.18 pH, 16oz
R508-80Z ORP solution, 460 mv ± 10 at 20'C
9550167 EPDM O-ring for Process Connector (PN 23166-00 or 23166-01)
12707-00 Jet Spray Cleaner
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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 orY, 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 fluid. 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.

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.

6
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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.

CAUTION
Over tightening the hex nut may damage the ferrule.

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 800 of vertical, with the electrode facing
down.

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.

KCT, 1 INCH
SWACE FITTING
PN 2316E-00

SENSOR, 396R
1 " X 1 1 NCH\ 1 JNCH 1 ,2INCH
REDUCER CLDSE NIPPLE BALL VALVE
PN 9310104 316 SST 316 SST

PN 9310103 PN 9310065

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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FIGURE 2-3. Typical Mounting Configurations for Model 396RVP
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ELECTRODE ELECTRDE JUNCTION BOXHOUSING TIPUNTOBX

ADAPTER FITTING
(1-1/2 in FPT X 2 in MPT;

PIPE Y
PIPE TEE 

A

FLOW

FIGURE 2-2. Typical Mounting Configurations for Model 396R
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MILLIMETER

KNURL
RE TA INER

36. 0

PACK I NG
ADAPTER

>r-

< ,-BALL
t VALVE

I',, IN MPT
CLOSE
NIPPLE

B APPROX

A

0 .HOUSING25.4 TITANIUM

3 RETRACTION
28.7 STOP COLLAR

ELECTRODE HOUSING 7.59

pH/ORP ELECTRODE

A B

IN / MM IN / MM OPTION

21.60/548.64 12.12/307.85 21

36.10/916.94 26.62/676.15 25

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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WHEN INCH AND METRIC DIMS
ARE GIVEN

1 , MILLIMETER
INCH

CABLE BUH]NG

K.572 M P0ILYPROPYLENE
CABLE 15 FT LG

20.57
.81

I'I IN X 1 IN FPT
REDUCING COUPLING

12 IN MPT
CLCE NjPPLE -

-_ 1'2 [N TrY

C

B APPROX

1 IN X 1 IN SWAGE FITTING KIT
(PN 22166-00 OR 25166-01)
REOUIREG TO CONNECT
SENSOR DIRECTLY TO
PROCESS OR TO HALL VALVE

CAUT ION
Resicual pressure cnd
proceSS may remiairt
trapped between bell
Vcc Ve and male connector.
Presasure/TemPoerctre rot n.q:
hemi bulb = 150 psig of 100'C
flat bulb = 100 psig oT 103'C.
Mcximum pressure nt retractor:
64 s g q OptiOn 21)
35 P0T o jption 25

0 -- TTANIUM HOUSING

-- RETRACTION
1.13 STOP COLLAR

-ELECTROAE HOUS[NO
P0LYPROPYLENE

OH ELECTRCDE

57.59
I K

A B C

MM / IN MM / IN MM / IN OPTION

518.64/21.60 320.55/12.62 565.66/22.27 21

916.94/36.10 668.85/27.12 933.%E/36.7T 25

DwG. NO. REV.

40396R05 D

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

Front Side 396R-21
Note: Retraction Pressure

*
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5.ve Pop oosone oy s too.

Back Side 396R

d ,t
I I IIq

I F: |i

I 0

-- i

SAFETY INFORMATION
1C-1 F m Dto-15|, P- )i s
0-05C P2-CIDF t

F. dou poosuro. r.s.r.r...s.r..

NOT lot eao olos to tss.
2. os l s I : n . t r o-I op1 - , b-o .

pody 00n0 Sdn-.
kfit-out oslus:
'. Rooos orsopoe 'od is oo'

O.FemOP prsiootO Sody sri stror'.

F 00055 P O0.0'--,s Op irosia '

Front Side 396R-25
Note: Retraction Pressure

37.52
1.48

A
MM/1N OPTION

548.64 / 21.60 21
916.94 / 36.10 25

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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WHEN INCH AND METRIC DIMS
ARE GIVEN

S, MILLIMETER ,

MIR-VARIOPOL
PLUG (MALE)
CONNECTOR

.87

47.50

-1 IN
(PN 2

.81 REOU I
20.57 SENSO

PROCE
1,2 IN X 1 IN FPT
REDUCING COUPLING

o 1"2 IN MPT CAUTIO
CLO5E NIPPLE Resdu

UNE procesI

trappe
valvec<a 1 5 IN FIT Pressu

BALL VALVE hem b
PN 9340065 f CT 0

Mox5 mjr

64 psi
35 psi

t

X 1 IN SWAGE FITTING KIT
3166-00 OR 23166-011
RED TO CONNECT
R DIRECTLY TO
SS OR TO BALL VALVE

N
i [ pressure crad
5 may remain
d between bal I
3nd male connector.
e/Temperature rat ing
jib 150 psig at 100'C
sib = 100 psig at 1OO"C.
m pressure at retraction:
3 (option 21)
g (option 25)

A APPROX

-- 1.0 TITANIUM HOUSING
25.4

--- 1.13 RETRACTION
28.7 STOP COLLAR

1.48 1.25 ELECTRODE HOUSING
37 59 -1.75

ACCUGLASS
ACCUGLASS HEM[: FLAT pH
pH GLASS BULB GLASS BULB

A B A B

IN / MM IN / MM OPTION
12.62/320.55 24.14/613.161 21

27.12/668.85 38.64/981.461 25

[N / MM IN / MM OPTION

12.65/321.31 23.89/606.81 21

27.15/689.15 36.39/975.11 25

FIGURE 2-7. Dimensional Drawing - Model 396RVP with Optional 1-1/2 inch Ball Valve PN 23240-00
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-CABLE WITH VARIOPOLE
RECEPTACLE iFEMALE)
CONNECTOR

VAR OPOLE
PLUG (MALE)
CD NECTOR

.81 1.57

20.57 47.50

KNURL
RETAINER

LWLC

U3.ODE

BALA

C

2s.7 STOP COLLAR

6. 2 L) 1 A . is

HOUSIACK3NG 5

---- RP ELECTRODE

A -

IN / MA IN /MM IN / MM OPTION

21 .60/548. 64 12 .12/307.85 24.14/613.16 21

36. 10/916.94 20.02/676S.15 38.64/98i.46 25

WARN[NG LABEL

TDP VIEW
PACING CONNECTOR

~AWARN INGO

00*0

SAFETY INFORMATION
a-0,- -3 0 ....0 P-l -I---- -

A-i 1 I 1 - .1
O-loo cxl t 1 '0-12tO1) I

000000 pn1o. 1-a oto son, c

lNQT 602060n0t s0000 10 0100-

2. 2oe CO 0.0 "1 10 00. Dlf""

leroo e~oroond ro~intonnI.e

USE-D ON 3f [NCH . OPTION 25

USED ON 21.5 INCH . OPTION 21

H-02 Ore iour Codf il

BOTTOM VIEW
FAC[NG ELECTRODE

ti

FIGURE 2-8. Dimensional Drawing - Model 396RVP with Optional 1-1/4 inch Ball Valve PN 23765-00
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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.

APETPE THE CUAX CABLES AS FOLIER

3A SIP tNSJLATINA BLACK SHEATH BAC2K ABOUT 1'2 [N

3R, I
1.5

3B SEPARATE THE BRAID FFOM THE INNER BLACK CONEuCTIvE $FTATH

BRAIS 1N-INE1 TACE CONDUCTIVC SHEATH

SLACK INST[.ATiON

3C SOLDER INS9ATED WIRE [USER SUPPLILD) TO BRAID IF NEKOE

SOLDTER

NNtER OLACE C3NTUCT IVE SHEATH

INSULATED WIRE

7 SHE 15I LATI 1
BACK !NEULATING

3I STRIP BLACK CUNDUCTIVE SHKATH I iN TO EAUSE R ANGL OR 4
DEPENDONG ON WHICH COAi YCU ARE PREPARNGI

4 2L ACE
/1\ CITLICTIvE

ERANCE OR CRAY

INSUJLATED WIE

RLCKINS.I.ATIO SHEATH-

IE INSULATE EXPOSED BLACK SFEAT-WRA(D A.HEA

\ ORANAE T SRAY

NUATN- ]N5L TD E'lBE

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.

bIALP BALK ULILIH tRAIS AND FOIL ABOUT 4 IN FRi END OF ABLE
S I - A BACK A OU PA 1E[N POSE TE WJR

LDC AT TAT 2 -0A1 L CAB FA ANr' PpREAR AS FDi.OwS AE H51.o.05

GRAY

JACKET-, EXTENAL

BLAK

BREAAH

INXIT ATt ESAL ED'

SEE 'FEP BELOW)

RAY5

WARNING: IF INNER BLACK
CONDUCTIVE SHEATH IS IN
CONTACT WITH THE EXPOSED
LEADS, OR IS NOT PREPARED
PROPERLY, IT MAY CAUSE AN
ELECTRICAL SHORT

DWIG. NO. REV.

40396R24 A

FIGURE 3-1. Cable Preparation Instructions (PN 9200274)
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54054DE 8
E/54 301100

IN 5ENSOR OR
JUrCTION BOX

' 1
J N 1'1 | Y

MOEL

WIIHP REANP
IN :NS NUIFC

-1 D I.

DWG. NO. REV.

40396R07 D

FIGURE 3-2. Wiring Model 396R-54 to Models 54e, 81, 3081, 4081, and 5081 pH/ORP

WHEN INCH AND METRIC DIMS
ARE GIVEN

SMILLIMETERI

INCH ~REI

-101m 'I~ INEMOTE
- IlETE ;10 JINCTIIN

--- 141m 7 , ..O DCX WITH
-- -110 - PREAAG-

I N

7 ..
Z.cNE~lr o

- MOVEL

-- TOL 2 F--BI --
PC I!..55-

2 -MF 
5

'-

SMODELSJ;1 Z 54e, D, 3081,a b---- -W ~i G lo e 4081, 5081

7 0 'UV 0

a | B22 11

- I

i;

v?7
EMOUNT 0

--

tFK ---

S41- -

5101

- - - -

WG. NO. REV.

40396R08 B

FIGURE 3-3. Wiring Model 396R-54 with Remote J-Box and Preamp (PN 23555-00)
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WIRING MODEL 396R

N .S2!.i'- t ! T . .

-. T F

___ - I1',E1'r

L -- -7 --a!K> p---' T S -

A PREP ORANGE WIR
WITH BNC ADAPTEF

--IE..; L

O S- \S DO

S li

DANGER:
Do not connect sensor
cable to power lines.

Serious injury may result.

E FOR PREAMP
(PN 9120516).

DWG. NO. REV.

4Q03 96 R 011 A

FIGURE 3-4. Wiring Model 396R-50 for use with Remote Junction Box (PN 23309-03)

I _-

T Ni11 tH I T I

r ---- ---- PREP ORAN
WITH BNC A

MELzL RE_ ~

DANGER:
Do not connect sensor
cable to power lines.

Serious injury may result.

GE WIRE FOR PREAMP
DAPTER (PN 9120516).

DWG. NO. REV

40396R012 A

FIGURE 3-5. Wiring Model 396R-54 for use with Remote Junction Box (PN 23309-04)
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OA
1O ERT CORNECI $EN5S
SIrlO"INiL N AY R

SENSOR
MOEL

396R-50 (5K TC
596R-54 (PT10C

SECTION 3.0
WIRING MODEL 396R

_d ~ WINE NUTS 3N TRANSMITTER
NGER A
OR CABLE TD POWER LINEs.

BA ID
GRAY

RA I P5 ... RAIT

ININETR DAI CLEAR )I

-SI-MPER REQUIRED
1E . ._(TERMINALS 4 5)

FOR MANUAL T. C.

SENSOR CABLE

1 2 3100 CG .C

INTEGRAL PREAMP KIT

P/N 22743-01 (PT--lC'
P/N Z2744-01 (39 TC)

DWG. NO. REV.

40396R09 A

FIGURE 3-6. Wiring Model 396R-50154 to Model 1181 pH/ORP

PREP ORANGE WIRE FOR PREAMP
WITH BNC ADAPTER (PN 9120516).

SENS
MOR

3965-9

zael

TB I
AORANE 1

RED

THD

BRA Y)

PAID

SE14SOR CA81-E GP A :-
W IT

-- \ BLUE

OR
EL
4

TRANSMITTER 10DB

1054A
2054

1()5 TEB2

TB2

3 5
-.-.

WIRE NUTS
IN TRANSNI TTER

DWG. NO. REV.

40396R010 A

FIGURE 3-7. Wiring Model 396R-54 to Models 1054A/B pH/ORP, 2054 pH, and 2081 pH/ORP
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WIRING MODEL 396R

E EUT

| 4+ C 
'NLTR Qr

PIGT "I R iF

00000 I I i \

LL

SCL-P/q TRANS I-TER

r_ - - ENS00 CAD-LE

F-

S ENSOR
20 E1.

39S R -54

DWG. NO. REV

40396R13 A

FIGURE 3-8. Wiring Model 396R-54 to Model SCL-(P/Q)

XMT -P -HT -10
396R-54-61

TBl
Cathode 12

Anode i
+v 10
-5VDO 9

pH In 8 Orange

pH Guard 7 Braid

So &eu 6 BWle
Ref 5 Gray

Ref Guard 4 braid
RTDIn 3 Red

PRT Sense 2 White/Red

RTD Retu I White

TB2

Ground 3

4-20 mnAFF. 2

4 -20 mNFF + 1

FIGURE 3-9. Wiring Model 396R-54-61 to Model Xmt-P-XX-10
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WHEN INCH AND METRIC DIMS
ARE GIVEN

MILLIMETER

INCH

DWG. NO. REV

40396R21 22 C/C

F--

-

- -- -T

, TI J;N Os Im). ,

- -1 -

2+~~

T

FIGURE 3-10. Wiring Model 396R-50/54-60 for use with Sensor Head
J-Boxes to Models 1181, 1054 Series, 2054, 2081

INNR DRAIN (D)

SEk5IR WHJTRED

391-0-D LR ID

CRA1Y ----

OPANG-

L

J 'EA'MP P'-

E2-

_SENS ? 4-- x - AT
SCREW CAr LE! TM TED- BP C AR
FUR CLARITY

TGR---T-

ELC 3/ N L
____ _E _ _ 7 3081, - -O--

A N D SN LWH N/ O | 4081,R-

-El~ 5081 :

a a wnRiLK CT IO BOX KIT

LD10 BLACK T.

L__ _ j DWIG. NO. RV

NG~s D ., _ E-TENSION CABL1:: P..N. 921 027T3 4 0 3 965R O

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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WIRING MODEL 396R

DANGER
D0 NOT CONNECT SENSOR CABLE TO POWER LINES.
SERIOUS [NrkURY MAY RES5ULT.

EXTEN
RAIL

CBN

RO x g-

SIGN CABLE
PN. 5200273

TB
- [,

L-
2l

MODEL I R
396P-50/-60 WHITE

WHITE/RED
RE

BLACK/WHLTE 11
GRAY/WHTE

SBLUE

TRANSMITTER

| 1050 
1003,is, 1060 1023

Te2 TB1 T51
BL ACK. mV 1 tN
RED, R TD COM

Z SWED | 2 34 15
WHITE, RTD IN 3 - 7
GREEN +5V -

WIRE NUT INSIDE
TRANSMITTER

WIRES NUTS INSIDE
JUNCT10N BOX

SJUNCTION BOX
P N 23707-00

3/4 IN F NPT
TO TRANSMJTTER

BN C RECEPTACLE

PREAMPLIFIER

SENSOR J-BOX
SCREW CAP OMITTED
FOR CLARITY

PC BO

TERMINAL SCARD
( T B I

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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DANGER
DO NOT CONNECT SENSOR CABLE TO POWER LiNES.
SERIOUS INJURY MAY RESULT.

EXTEN
RAIL

.SIGN CABLE
P.N. 8200273

T$

51
2
4

. . - . -

TRANSMITTER
1OS4
105 4A1 281054 204 20172 TBZ1 T51

'LK.MV-N 1
GRN +5v 2 3 4
Rgn R71) IN

GRAY REF
ra. swri-L 4

# R TZSENSE S

1 t E WIRE NUT INS1DE
HI1) 1r BROWN - TRANSMITTER

WIRE NUTS INSIDE
JUNCTION BOX

JUNCTION BOX
PN 23708-01

3/4 IN FNPT
TO TRANSMITTER

BNC RECEPTACLE

PREAMPLIFiER

SENSOR J- BOX
I SCREW CAP OMITTED

FOR CLARITY

TERMINAL BOARD
( T E )

DWG. NO. REV

40396R22 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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r

TB3

Shld GND 1

RTD In 1
RTD Sen 1
RTD Rtrn 1

RTID Rtrn 2
RTD Sen 2

RTD In 2

Shild GND 2
+ 5V

- 5V

Shield I.D
Red

WhtfRed
White
White
Wht/Red
Red

Shield E.D

SECTION 3.0
WIRING MODEL 396R

TB4
Orange

Brad

Blue

Braid
Grayl

15W
Gray
Braid

Blue

Braid

Orange

2

3
4

5
6

6

5

4

3

2_

pH/ORP In 1

pH/ORP Shield (no preamp) 1
pH!ORP Shield (preamp) 1
Solution GND 1
Reference Shield 1

Reference In I

Reference In 2
Reference shield 2

Solution GND 2
pH/ORP Shield (preamp) 2
pHIORP Shield (no preamp) 2

H/fRPD in2
p"

T86

2

4

TB7

1055 - 01 - 10 - 22 - 32
Model 396R-54-61

TBI

4 Earth GND
3 230 VAC

2 Neutral
1 115 VAC

9 t 7|6 54 32 1
2 B 

1

AINATFI 3 AlTAkui 2 At.AkM I

01.1T 2 OUT I
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I1055 ANALYZER

TBR

pR/mv IN 1 i I DRAA-P E (mV I)
OH/RV SHIELD (S PREAI 5 1 3 BRAIS/UHANSE mV CUARD)

OH/mV SHIELD (PREAMD) 1 - 1
SOLUT ION GROEND 1 .I BLUE (SLLT DIN ORDUD I
REFERENCE SHiELD 1 5 1RAIS/GRAY !REF GUARD) SENSOR

REFERENCE IN 1 OGRAY (REF)
ITRO LIl

SHIELD CND1 1 [T5H}ELD C1
TERED RID ;N)

RIO SENSE 1 5 H:E/RET (N'S 5ENSE|'

RTD RETURN 1 I WIll 1.RS PTURN)

RTD RETURN 2 . |W'HITE (RTD RE-L1RN)
RTD SENSE 2 ' H:TE/RED (PTD SENSE)

RD IN 2 9-BES iRTD !N)
1HIE IONS) 2 10 

5
-SHELD 4.D.1

-i+5S 11

-5 12

REFERENCE IN 2 GRA (REF)
REFERENCE 5HIEL 2 5 BRAIO/GRAY [REF SOARD) SENSOR
SOLUTISON SSOETSN 2 A BL E LSLUTiDN GROUNS

pH/mV SH ELO 0PREAMP' 2 3

pH/mV SHIELD ( HEARS :R.M 2 H BRI AD/RANGr( GUiAtR)
NH/T IS 2 S1 DRANGE (V N)

TB5 I

FIGURE 3-14. Wiring Model 396R-( )-54 to Model 1055-10-22-32

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.

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. 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.

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.
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FIGURE 4-1. Wire Functions for Mating Variopol Cable used with Model 396PVP
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MODEL 6Vpl'/RP TRANSMVV7ER1

31 11 T9l

VIL -- jID t'~
FIGURE 4-2. Model 81 Wiring

t a a,' ,aI~rn Cr &1

I T A t FIAI

A*

IN 223 '' OF 41i r.G- T

%0 IL l81 T TRANSUITTF

FIGURE 4-3. Model 1181 Wiring

r- -- - - -- - -- -- - -- - - ,-
'UOEL Blpl/URP TANSlUITIER

;- A

EXIENS:ON
CABLE

PN 92CO273
(UJNPREPPEO) OR
OR PIN 236 6-0,

IAPREPPE 1-

r-----------

m~a mTaiIAN 2IA-aT 23 6

44411T ,IT&W

FIGURE 4-4. Model 81 Wiring through Remote
Junction Box

- -- -- ------ --- -- -- ,
TRAATSMT TER

44,3/0 1 41 1 B iir NUL I

I 105D/9060 S4 Si S2 T81

\xWHIE/

t PREAD RE

Ps IED

L UE---- A/'-R E--

rP C ~2Mt5-I

FIGURE 4-5. Model 1181, 1050/1060, & 1003/1023
Wiring through Remote Junction Box
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MODEL 2081 TRANSM]TTER

WIBN.TS

2 S ' 5 11 Z-

-- 7

-TA b hIt111

VA IDIP fl41-4i

FIGUREN 4-. Moe 208 WIn

hWJDEL 3081pH/GAP CR
AD81 pH/RP OR 6W,-P

AID IN 11

R 'A'tr I . 1

*411 1!

SG L iis

rPN 2J6A5 0

FIGURE 4-7. Model 3081, 4081, and 5081 Wiring

MOOEL 2081 TRANSM ITT -

r rs MIKR NUT

CABi

- - m. ~suTW

EIZIIIGIE 112,11
GPh 23/54-1E

T E

I LMPPE0 

I PREAMPIPREC Pm I T
- _---_

ITB I 2 1 4 6 6

IB E R E.PREBIP BLACK/usiTU

A "HITE

CLEAR I 101

A'M ?JDDAJ3PRrui9-U 3~~-"%
CABLE

L PN 23645-06

FIGURE 4-8. Model 2081 Wiring through Remote
Junction Box

E 3lp H/OM CR
4EI81 PH/-ri -n 5,:.1-P

I PANS5 ITTE

10 .5 I
A)IN I

CABLE
Ph4 62002?]71 kji~

FN 264-Q1 --
IRAEPPEDI

-
REWIDTI
e161010 

oxIF" 23555-001
[12 I97j 182 Cfl

1 23557-601 X --

:116j
13  

5 s 181

CALIT
- 91PN 23645-071

FIGURE 4-9. Model 3081, 4081, and 5081 Wiring
through Remote Junction Box
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MCEL 1054 ANALYZER

*11R5 NyTS

Pq10 PIGTAIL-

NC

7 

4 
EF 

20

I~ LL - - - - - - -I

VARi.1 OL CABLE
a- 5MN 21646-IT

FIGURE 4-10. Model 1054 Wiring

r- - ---- -- - ---- --- -- --
MWEL 1054 ANALYZER

AAL

- Z V H
LM 0 GRAYWHTE.

+ -. rACK-H- TE I

ITTc

T9 -II J1N3IN

MN 920027711

CR

TM 1 36W -01
ABLUE. BROWN.

Plil /wn5-I

J H BLx TWHITE

CLEAR I101-

L- 1-J 20

U u VARIEPai
'~CABLE
PN 234;45-0f,

FIGURE 4-12. Model 1054 Wiring through a Remote
Junction Box

MOQEL 10544/B & 2054 ANALZRS

wiS Nuts
TO

vARrPDL CABLE
T.j PR 23645-06

FIGURE 4-11. Model 1054A/B & 2054 Wiring

r ----- - - -- -- - -- - - - -
PDkL 1054AB & zU54 ANALYZERS

wiRE NUT
3 481.44. BPROOM,

i o EAA MHITE,

OL TNVW I I E

- - - - - - L A - - - -I ------

PN ;:' 0 73
I rP ' I I E.,R! NU

O C&YCiI TE I

PRAM' ~ - r ELTAC/dT

IWHITE/REQ

2 CLEAR (11=1

REMOTE

n, JUN216JON-133

d d j AR WL
CMBLE

-- P~ _2S4S-OB

FIGURE 4-13. Model 1054A/B & 2054 Wiring through
a Remote Junction Box
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C'"l/mV I N1
01/mV S-ELD 1 ENO IFREAM A

pH/mV SHIELD 1 (PREAMPF
SOLUTION SRGUND 1

REFERENCE SHEELD I
REFERENCF IN 1

REFERENCE 'NREFERENCE SHIELD2
SOLUTION GROUND 2

pH/mV SHIELD 2 (PREAMP)
pH/mV SHIELD 2 ENO PREAMP)

PH/mV IN 2

VARIOPOL CABLE
PN 23645-07

T84

1 DRANS;E
2 C.LFAIR

4 ' *SE NOTEm

5_ CLEAR
- - - E LI

H [ITE/RED
WH [TIE
WH [TE
WH [ TE/RED
REDI
CLEAR
CRAY

'I CLEAR
*SEE NOTE*

3
2 CLEAR

ORANGE
TBS

FOR 396VPR ANE
39BRVP SENSORS.
CONNECT THE BLUE
WIRE TO TR4-4 DR
T15-4.

FOR ALL OTIER pH
VARIUPFL SENDRS.
TERMINATE THE
BLUE WIRE WITH A
WIRE NUT AND
JUMPER TEA-H TO
TBA-B REND TE35-4
TO IRS-f.).

MUUIL 1Obb-fl-22-.2 WIHING

FIGURE 4-21. Model 1055-10-22-32 Wiring
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1055-22-32 ANALYESR

TB

SHIELD [GNG) 1
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SECTION 5.0
START UP AND CALIBRATION

5.1 START UP. To obtain 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 distilled or deionized water.

30

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.

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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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
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.

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 I
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.

32

701

HNF-52451
Rev 4

SECTION 6.0
MAINTENANCE

SECTION 6.0
MAINTENANCE



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

MODEL 396R pH/ORP

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:

RT=RO [I+R 1 (T-20)]

Where RT = Resistance
T = Temperature in *C

Refer to Table 6-1 for R0 and R1 values:

TABLE 6-1

Ro and R1 VALUES FOR TEMPERATURE
COMPENSATION ELEMENTS

Temperature
Compensation Element RR

3K 2934 .0045
PT-100 107.7 .00385

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.

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 O-ring with a thin film of the O-ring
lubricant provided. Position it in the machined 0-
ring groove in place of the discarded O-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), O-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 coverand
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. Tighten the male connec-
tor into the process fitting.

34

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 O-Ring (PN 9550099) in the male
connector body (A).

If the sensor is to be stored, the rubber boot should be
filled with 7pH buffer solution and replaced on sensor
tip until ready to use.
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A. ON 33551-CO
C. PN 9R016? F. PN. 3310118

SENSCR (REF ib, PN 93)009S F. PN 93

PROCESS JUN
END Box

CCVER W TH
MECIHAN[CAL 1 LDN 1APE G.PN 9b5016(
SAFETY STOP PN 9310100H

-4. PN 330465-00

PROCESS END ( A AC. & SOLD TDFETHER AS
SST. PROCESS CONNECTOR KIT PN 2?316-00 OR
TITAN[UM PROCESS CONNECTnR K[T PN23166-O1)

A. MALE CONNECTOR BCDY
0. HEX NUT
C. 0-RING
D. TEFLON FERRULE fSST. FERRULE AVAILABLE AS ?N 9310094)

JUNCTION BOX ENt (L, F. C., & H SOLO FOGETHER AS

SENSOR HEAD JUNCTION BOX FITTING KIT PN 234i2-00)

E. MALE CONNECTOR BODY
F. HEX NUT
G. O-RING
H. SS1. SPLlT FERRULE

FIGURE 6-1. Example of Sensor Tube Replacement

END

TIGHTEN FINGER TIC
AND MARK AOJACEN
HEX FLATS FOR
REFERENCE.

WRENCH A

iHT -/ ~ HOLD BODY W
T PUT WRENCH A RENCH 3 AN

HERE AND TURN TURN WRENCH

TO TGH TEN.

PUT WRENCH B
HERE

\WRENCH B

SIDE VIEW

FIGURE 6-2. Male Connector Tightening Diagram
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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

CRLIbrRtE process.

"Cracked glass failure" Broken or cracked glass. Replace Sensor.
bLRSS FRlL

"High reference imped" 1. Liquid junction coated. 1. Clean sensor; replace if necessary.
2. Reference Cell gel depleted. 2. Replace sensor.

rEF FRIL or rEF W~rn 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.
2. Sensor not immersed. 2. Be sure electrode measuring tip is in

bLoSS WRrn 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.
LnE FRIL 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 H
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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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:

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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WARRANTY
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:

Emerson Process Management
Liquid Division

2400 Barranca Parkway
Irvine, CA 92606

The shipping container should be marked:
Return for Repair
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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D&TA SHEET FOR HUG{ES
SAFETY SHOWER MODEL

EMP-J- 4K/I 20a
OUTDOO R/I!NDOOR

TANK CAPACITY

FRAME

TAN K
INLET CONNECTION

SIZE & TYPE

L L L

HUGHES SAFETY SHOWERS LTB
E-mail; IrfO~hngnes-safnly $howsco.ui

WVeb Situ fMiughessafety-;hCWer>ok
WnItefierd Road, Bredbury, Stockport

Cheshire SKE 2SS, England
Tet t44(0)161 430 6618 Fzx: +440)161 430 7928

Eirspw's Largost Mainflatursr of EmorgenrnySae y
Showars, Eyabalw and 1Dcaiten inaflon Showers

120

GALVANISED MILD STEEL BOX SECTION (K)

ROTARY MOULDED POLYETHELYNE

% INCH NPT rFEMALE

OUTLET OONNE&TION ^--
OTE COTIN GRP DRAIN SUMP 2 INCH NPT

PING AND VALVE UPVC PIPING & SHOWER VALVE.
MATERIALS STAINLESS STEEL EYEBATH VALVE,

SHOWER OPERATION PANIC BAR OR OPTIONAL FOOT PANEL

EYEEATHOPERATON LIFT LID
OPERAtNO RTING 7 S.I
PRESSURE

FLOW AT OPERATING
PRESSURE SHOWER: 200ALUMIN EYELIATH 2,AGAL/MIN

OVERALL DIMENSIONS 4 4" 12 4'%

UNIT WEIGHT (DRY) R

HEATING TYPE

HEATER LOAD
--- 5EETRICAL' - - ~ _ _ ---

EQUIPMENT
CLASSIFICATION

ELECTRIC SUPPLY

2g d nU 1

711

HNF-52451
Rev 4



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

OUERATGC' 4 t.

i.KSrRUCTPOR J~ EMERGENCYI S tFT'Y CHO 4ErS
EYEBAT* & GrNT flINATIaN sYVrreiS

EhhfRS!E4CQ TAkK SHC(ERV
- - ODEL8 COVEFRE!f

STD-MH-14K1350
EXP-MH-14K/350
STD-J-14 K/350
EXP-J-14K/350

STD-MH- 4K/750
EXP-MH-14K/750
STDJUiAQ750
EXP-J-i4K/750

STD-MH-14K/1200
EXP-MH-I4K11200
STD-J-14K1200
EXP-J-14K/1200

_____________________________________________________________________________________ I

i-ALLATsin INSTRUCIIOS

1.1 GENERAL
1.2 MOUNTING
1.3 WATER SUPPLY
1.4 WATER SUPPLY PIPE

MATERIAL
1.6 FITTING SHOWER

EQUIPMENT
1.6 FITTING EYEBATH

EQUIPMENT
1.7 ELECTRICAL SUPPLY

1.0 NOTES

GENI:RAL OPERAT!OiZ&
TFAINING IftTRUZTCNS

2.1
2.2
2,3
2A

CODE OF PRACTICE
TRAINNG
KNOW WHERE THEY ARE
KNOW POW TO USE THEM
SAFETY POSTERS AND
TRAING rILMS

3. 9ERVICING
1.2 WATER QUALITY
3.3 SHOWER MAINTENANCE
3A EYEBATH AND

EYE/FACEWASH
MAINTENANCE

B3 FLUSHING
3.6 SHOWER EYEBATH

CLEANING
3:7 MAINTENANCE AND

SERVICING OF
ELECTRICAL EQUIPMENT

3.6 IMPORTANTNOTES
3.9 OUT OF SERVOCE

PROCEDURE
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STflMH-1AK/3SO STD-MH44/7&0
-I.Lf f EXPAMH-1410350 STD-MH-14KJi200

STD-J-14K/350 EXP-MH-144K/750
E R T V STD-J-14K/350 FXP-MH-14K/1200

1i GENERAL

When planning the trstallaie of Ferergenoy Safety Sharers.
Eye natvsnd ErelFmsoea eqUspmentth advice of s qaliiled
first-aid person or medical taisr-stajLd be aneghti-eabene
the erst suilable choiCe efaqipient, iocalon and prjeduree
i- frst-ard ar decoaminaeon.
There is a possibility with Sorie dangeroj subStance that
drenchmig fith Waeter could acceilratD a chemical reacti0n Waler
le(auire cray also have a beatNg on he offelivens of the
equipmerit claen Ccnsideratleoniieu sh lttso made for
dlsabtad peran tenrictudirn popia in oheelclrstr or psapla with

teciatrettitiranta due to irtelhetti
In all clrstences Installation procedures bobald bei-
accordance wlh. proper punmbing pracalses tutlpi' models with

dtithar-ea typs ci nalietien should tee avoid ad whurever p ssihe
Emetrgeasy Shower-, Eyebtath and Eyelacewash equipment
is eat a sutesliluta tar prcpr pr-beryw pfc teetlvo devices. As
a.defesnce againtsplashieg injurious liquids ai( ityle souid

partIcles. markers eesh svear Peeeonai1oceto
Eq ipmatPPE) as needad,wfitch ihnoldes aye protaCttna,

face profction and pTective Clothlieg.

LOCA710M
For Ereeraany Safety Shower Eyetioh -r EyT tecaweash
eqlp met to work oaecrmlyawan. needed, i rhel bainstslued
propary gad in [le correc location. Stt eqaip feitho

Inseltaed within 1i seconds reach 4 fa accidLent ocurs; no cloeer
tia33 meros or furer nhan.15 metres.

Tihenalres, eveety 6midenvlrone t ofti -nzardsmistd bb
cess[dared inc determiniirg the taximrua alldablioa bs led

dUstanco. Foa hazards.involaing strong acids or mastina suort
.OqUn e nMUsatbo irnmediatefy adjacent to the hazar ard

outside the mast likely spray paths.
Emergercy Showe- Eyebatl and Eya~iacewaah unilr aiould be
toaled IIe preomlnert posiion on Ihe same tIai as the haznrd
end tHM path of travel ehal be free fros eorirj e tens sude as
heavy lralec

EXP-J-14K1350
EXF'J-14K150

ST1mJ-141750
STD-J-i4Ku1200
.EXP-J-14K/T70

-- EXP-J 14K/1 200

or doorways taL May prevent Me irrmm iale use orthe squipment if hore
Ia donway -i 1tho path of talett least net be poseiblin e ocS or latch the

d0ort g11 InSt the direclion of trahel and flit sydrig sf he d oar mut also e aI I
tre cdirection of travel dfiltr osxosed person
the ereararend and nmldfmro a the shoer shald piovde godd c min age,
nnpeciallyf there Is a ps sltlly of th orater freemigr,

Catnaide ration lshuult lie given to tih e Idnatiorn at equipme nt enesilYe lo
heavy deluges o walas or dilied chimflai, in particutar ocrICldI

equpmnent Th wkartceas-neath elevated howr s sh Quld sa be
considered il tis arear_
Whern equ-pment IS located indoors eate waler e mst ie conialred for
sbsequaieistn disposa or there must IU adeqneI drainon o.
Frrtherire procedures mest be In pln eic r teerang away residue waste
water afte r the use of-tias euiapme rt

Waear-n Panel typ rloot cortrots or Foot Tradles must t inst lied so that
foose objects CT graval anpct ons mfot thn opeaion,

Whele thereis a poasIbIldly of freezing,. equipment %hall hto ettlbly
pmalteottn or merntia i epecifically destgnted to aparate ir sucn
donds shall te istalled When unils are installed cuadoam In very itot
etiaes. they h*ahld o il-drairlng orlarleteld arn the petras f

overheaing caUsed balee rndietbon. Emerjeercy Sioer, Cyshali end
EyharewtWs woter tempeatures mest never aeaed $8020 or dropbalow 10G.

ViSt atLiTY

All unils should be clearly abeled atJw - rICrOlraMl a to EC Staridard
S21biEf in attienal equivialrt when cutsida te EC) and Ina sigo

aseld be psanilotiati an trali is ilft viabieiti tlheesnmavedbty tbe
equIpment. Also, vesrver possible 45ragsnil-airipeebtclhirr treen

tjght- should be used to help idenltifyhe.Emergalcy Soaler, Eyabafl ani
Eye/Faneeaabhpostiaai.end bs thNaes tlde urrtonlewelit at all
imas end thaopiralinp meaaniom meet as dearly vlsibe

f57MOUNTMG
Assembly to Bult the base-mteria The 15mm diameter heles fot Axiri bd[s are on
EXP rndela centre diotances of 9f0nmsr wid, 5ttmtrmdeep (appo) .as shen on the
The ahweios spplied pitaly diessenblaed to rdccei r-sranor General Arangerrgmeni Drawing.
coss. Assembqnlesclins preenclased alih tea unit.

* STD.MH-K4i
Mounting * STD-MlH-4K'i2O

EmergenY Met r. Eylate andt:EyfFacowash units musi be EXP-V+4tcV75
mounted in accordance Mitn lispscit in treion. EXP-fetH-44Q120DDhoe naIgeltd teilr eability should be tested to carae they er * STDJ-Ki7EOsafe and pose no hazAnd t Itre tsar, STD.Ji4Ki200

* STu:MK-14liJ3o XP-J-14K750
K tiXP-J-4K1200

* SXPTD-Ji4K360 F-ic in suritabe 91 m seduc v as . Nt2 bhahp i o length and type insaut theSTD-4K)2fi bas malertal. The Thmm diameterhtoleaforlkng biltsar-ve icenire
-S-J-4WUdielces ol 7nmnm d 1050mm deep (approx), astshfwn oil the* EXP-J- 4tJ30 General Arrengement Drwling.

* EXP-J-O Krae s
Plc Ia srilsble levelsinraca Ustin boid hatal lihg and type
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ECergepcy Showeryhath ved Eysfeeewastuntahas ld be
fed fro m a parable water supply (dritkIng wate r or water of ld lar
quaitlyl end where eneeiry a ironreinra keek valve should ieo
flterto 1hecupply pipe feserirg tle hen.
The use of along suppy-rn should be avoided, especially where
-it requires halig to plevent freezing or Veireil can be healed rip
due 1o the rlbimne -tmlrIn.
The supply pipe shoil d have elleast mm same diameler as Ie
inlet pipe or the qdtprleilleeri larger If Prng leirgts Of pipe aee
bdng used In feed thin qeipenl and cspclally it 0ney eI ater
prenuerps em tvalablu
WVrere mere then one unit istded from the errme wdliornupply the

capaclly should be suoh- that al I unris shoul be operaba al tro
Samo lime ithouz inpore pomfOrrace Fharnmo, no

permanoi or temporary tonneelons hallb hnade to the water
Supply that car efoci the fter rate or pressure such thaty drop

eln fire recomanded minimurm
Tonis must be coned nint followini hslallaltop to check the eater
supily pressure cannot Irop baol [he recnimendei mirrurni
wherother demands ce made on il.

W h ig saraglaled pressure in experlaftd tir preasie must be
rInioed I e Rneh doe net rexceed the recommended nlaxinurm,

if the water pressure execeedsthe marturfectuies reCommanded nasirum
a pressure reducing valve should be tied withi tea supply tine.
For first-oid Irealerent of casualties tIat tinee Iee-tninvoed in accidInta
ith cartaini speditly tremlcoln it nay ne uacommnented that edriivas be

added ItlneVowerico.

cIota OonneCtiol
.4 inch BSP Female indslauaed under lhe lark ndear the shower rose, en
showrL On General ArAnn jerrLnlnt Dealing.

Minimum Supply Pressure 0, ur U,

Maximum Supply Pressure 2&76-ar
Higher prensrms c be accanid etho usinghe appropriate Inserds
Iited within Ir bsacr vaivee to enable to im tncape: wih the iroreased

poere (avirnle I Of Qtt cgs frnom HGES wilh fitrnt irtstuienis).
The manrmrm sipp prossur should rietexneed 6 barg. 1t is pssibo
lor ile supply waler pre se uy to oxced 6 bar g tIne a pressure radrci
valve should be Sied in the supply pipe.

A.4 WATER SUPPLY PIPE MATEFIAL

The mtersipply pipe cOnnecledlotie R enoyhower, IMPORTANT NOTE: Isolation Vuesesld befitted tthe-sugpppipes
Eyeoieth and Eye/Facealash mipmeni mtet bIe adTer cf the ame in a creneibie psnll irI for use during maintenare. Troblellaor valves

metiral or ol a material cempialtbienth lil of he tunt lb avid should iave ocki edalairn Ip ploI ueolroroinad hubiff' and
cerreion. ehould ba elbe[led a=mardingly Mith 5 rd.parI taigs.

Th use -of <sseimiler relds lI Pie supply pipe shoOW be avolded
an 1hdb aould ause cnrraitn trhuronghuttgayetnrmr. spZOtIre or Pipaworkr materialmi steel pipe and ftrrgs must nat be used unless they are

proteclod mith a. jaelvnsed liII . Waler irile! connecton en. shower plpeworK malerial is uPVC, If tne
supply pIp ae il iris rebaorerged that iz should be euined seeilelCay
immediately Iiafrs eCaIreet i to the piasnc laid on rihe header trk.

1.5 FITTiNG SiIOWER Et1IPMENT -

All pipeneerk should be Iihed ont priorto wlctegl e12shower SHOWER EQUIPMENT
to dear the line rfjointhrlapc pipe;e s aond other The Shiowerflers should be rernabieerid u lislfllshinupaner
commlsioniog debris. inetilatin Thre 3 sf-lepp-ing sor heold h rmo ved before
After irisralnltIool te fhower stood s ut to 0nSUM unscrawig the shower rose, After lusleg the rose should ire reprcen
proper operation andivhere neesary the ahowerhead saoirLd be usi Utiico gienve.
remened and cleaned. In lire eary par l the Ilil ofe le Cam muSt b e -Itker not to ear-tightur the ahorir rosesehen Opla 1ig
equipmeri. this prcedur mibe eregulary retrnn Referto themr.

Marntnei en servicing Insirucrna rtrttsr a)

t6 FiTTING EYE&ATH. EQUIPMENT

EVEIA-I & EI/FAOEWASH EQUIPMENT- Pobrperformanreeeioeld be ljgged and -immediately reported to iti
Before oporeling lhs EyefFecewash equipmentfoloe tIfrs irne, it -rahageeient and redifled as roon eapcsibler

Is advlsald io remove tie- sUainer (whee fittad) and spray heeds
ard flush-Ihe unIt until the vater Is deer and ree forn Strainer Pearnvel
couririelale and cosmiinhrg debris. The strainer and spray Remove the labeled rover on the ardrsfdetl the tank o gain scees to
heads siolid tnen be replaced and a terstrneld be canied ox to tho eyatdthstraIner. Onc tha air trad n remimved (1his oiy
verify proper Olperfir. The fne mlsh slreirier shculd be acesived usre a 22mmbox spnesr or socket) iTe gaue tiler ta be
monitored for buld-Up Of debNis Or Other sUlS, end n In early removed trr.denng.

pA Of Ste lfe of this -eqUripmrit in prircodure irsa iba ref eated Care mut br take rrt te ove-ligtiten th esiernr head 0her replacing it,
more regulily.
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IS: ELECTRICAL SUPPLY

Where an Fmergeeny shower, rYeIeI arid Eye/Fnceeh unit Tank Shower Eioctrcal Ratig
reqfireS an eladriot supply, either for heating, c3lintrigirg, * ETD-A-1446
timsrrl ne sMeply nhorld ronetem In lhejrq5iflmenrs en detalted in rmoie r sontea are aulta lerene it Nor-Flem onosreas e yams
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lre specdl Itosteon Elestricat equipmerirres is ls unIts
should be supplied thrurih a oeuiilive cirulz breaker. An Eartli

Lemkape Gcrouit Breaker (ELCB) Is also highly reaemmenrie.
Where err eectrical lupply s Matd it sheuld te conneced through
a liscian swRO to sllob eUealdticity supply to be silfcheb off for
maintenrnce purpises only and shwuld be labelled accordisnly

wi fixed perraent lags.

-ankScecwar tlctlal DeI5ls
The elecical components of tha shower are Siretos jntien
soxes posiloed as shown o the Goserlk .Arrri tre wag.

Weriig diagrams arli eltctel loadings are provided sells aach
shower ara are pAced ilrire eacW lonition box
The cable eniies n ihe juncliorl box are esuilsule 1r N420 glads.

Conrrc=lara ae liva. noulral ac eartil.-with a siinge Phase
euppty or either i0Ht- or 60Hz, and o f I 2 Or 24oVolts {dopndont
on croualmarspecficalites, 240Vols beingstandars). The
alelrisat supply shonldl be fied with a circui breaker rated 32rnA

I11A ALARMS (where fitted)

Alarma are genrr(liy filled elererserint work In areas where
.hazardsui cdremices rie pressert aOin pirliculars hem

comerualcatien rsy net ire readily avalle In all eircurnstripes
the nalure of she eaur arid Itsocatioi shosuld be evalrated and
alamis Seuild be consilered for Emergeirncy Slrawar. Eyblath and
Eya;Fasewash equipment.

An alarm systee (if fifed) should be acNaed w0en te.
Emergermy Showe. Eyerth or Eyieacawarthn ir operated,
-The elare sirs be acivald by a flow swilr ae ll tlOpypipe

or by a swailch on the valve opiatming meachnilra.l
-Tie alarm shrall ound ora the uitiles well as at.a i-mote localron

that is ellerld dirng Oil waoreklg our,
-The alarm shall strw on a visut dlaplay board in tIre elleeded
locetienrtI idoiliNy the lcation of tho emergercy.

designatled as teas 1 & Gas Groops le, Ilb & Isc 'Tempersdure Cles
T3, wher spacifad. The healer rating Is IKW@ 110 o 24Votlrt

STU4P-4KT60
STD-MN-4Kl1200

Immergln hea aeri Suitaote ftr tee h tri-liamreprof areas, or areas
dsasgrnled as ZOar 1 2, Gas Groups lIla, flu & lo, Temperalure Ctaas

TO, hrrer specified, The heater r5ting is 3KW@ 20Vo[ls or 1.7 KW-@
1 JbVeits.

Lights
(vhere spibal lights are Fitted)
tr a Non-Plameproof inicaor 1hor fhr powor retirg is 2 a B~atts (mGax)

and rle ligis e iled wir beyonel type (622d) lanip loaldreks Flamepruf
rdiiclaor ltghtsare ;ated at OOWalls (tMm ant have S (E27 type lamp

Note: Iti. ricsptrles nd cummon practise to fil lo wattatgo energy
savlog-lamps.

Alarm facility
Magrrettieitp operated Presireir' Saosrare sirable for rise wrh electric
supplies up Wa 21UVoVlsurtl Is genrally prelrabe 10 ueo a arw Vollage
on an Itrinsically safe circut, When two Proximty Selcher are Wired inti
one jurictivot bo, they ivill arioacly be Wred Iii paeili for'nonnranecy apee
but could if reqfirad, be erd ii serIes fereor'rmatly Closed'. Iris possible
to chafngEthe -cohaNta to rhe normally closed posiion by frewlehrg the
jlro~lion bore AiWrisg diag ram is nlll arerid ca b intd teitii ti
junctiort bor.
Allefivnolry ons a avaltble from ihe Service Ceperterm el HUGHES
SAFETY SHOWERS

A seal eitwkh-can be ifted lrteidl thie shoererrt i teldiseis by an alarm .
Sr a remnot conrol acsriea, oren lhe waDr ranches u lov level.
The level switch Is lOfd itlo an independent urcir r box srllubib for
electical supplee of up o 25OVolt.

Dein Ill istsallation, if adice is reuird or luehli copies of Qne Diaisler coussloiga once the plant rs fully operational, lhe
oraviinigq are seee, lHUGHESSAFErY SHOWi-RS shouks Ie Ermrge'y Sherfst, Eysath anr Eyerpcvac h jsntasit shoEeld s !e operled
contactei Immediately, anrr cecked for Cuited pmrloriaes.
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k STOMH-.4/.. - MOP.SCOVEIIt.
STD MH-14K/750

) E R ARA EC A 'i D EXP-MH-i4"V 50 STD-MH-4K11200
STD-J-14K/350 EXP-MH-14K/f750
STID-J-4K3GO EXF'-MP-k4K/12P0

T7RAENIKG EXP'J-4'13"
EXP-J-1 4K1350 STD-J-14K1750
EX-J1STK RTEUJ14 200S~ ~c

- -EXP-J4K11200
2-1 CODE OF PRACTICE
Chemiol burns. Chemcal in the Seye
Remonv any conatiraied clttngwh Is ho shick to Wash our Ille open aye con iinotly qilh clen, coal walkefdorTo tolbsminuts.
ilicahi. rukmnltrith plenty of seten cenlewaterntonp1t4S People vith eye InJuries should be seent npialvwi pad over fl ye
MttiOula. Apply aterllisedrdesirlu to expsed, damaged Te filrew seconds!lnonoir or oye iry aiaoften citica toI irmisiay ma
awk end send Elio casually to irl. soverly of 'he irijio

.2 TRAINING
All employees thraenter ptlealrely hazardous areas a the

wosrpiacs mrst be teollid In thes use ofEirnegarcy
Shers. Eyebatsaed EyeleFejaie- uqUiamonrt Wale
mulilple mo ecs wth dMlren typos of aoivelll are
installed willn the s wreavarg ares aainn alrsnlsp
meet bsiarrid nit aoerng fhe dlleal malh or
activlilon. Erpoyees should al1s be sare of lhe exact
location 0al FEoranoey-SBorwer, iyasth and

EYe/Fcel slls arid a recordoftheir training iat be
kept fore period of 5 years,

If .s e responsibity of o employcrs te onrtsu that ther employees are laly
tIrained with regard to atl and Safely at ork. Ir il te ase weoe employees
may be expaed to iazurdous reo als they shmllabe Inslitet as to ilocaon
end proper use f Vniergency safely Showers, Eyeblvio and Facewsl
Fointrars. latrociona for lla rmergeacy equpment al] be ready aarlable. and
a oesrla to personnel kilho r oot They are amployen Cf thecornpany.

Th1e MOsgLlaipsTifrlnt feetlrs brei -l rrw Kiere tiey r'And 'knowhewID rise
fheir

22 '7noww where ftbiyar& ------

Ilnirely. fis tres shotoing Iraisn i ern te t ur aine
located in areas where they wigiwark or may orir itiMe
fultum. 1n esi .lalnoa thlh involves a limited number of
urls .

7Ttw ow to use te.M
1I Is mos empootent lhst the afedced purt re be-itluise

wle plenty. of clean eaol water for 101015 minio.
For i lahl' lode atslerlcls kckh -lyrlllorircid-ills
recommend ofi that this be eMetded to 'up to 20 l'niates'

decperdeil In indivduel .rcmallanlPs.
UnnenAshowering any contaminated clotdeg, Vhl terl

stuacto the skin raoult b relvi. tha torudfs shots,
rlts, walches,. Rc.
Medcral advice roi always be sought Pflloaeng any
ircidtea irlerig dangerous chemicals or.cerreesNl
senbsancec. QOrtlaminatEd leolltirs rotSI be.balod snd
disposed of propery
For washing of te eyes, rcetinIg stipate l tihe
lmyrlanceorholding theeyedsopean edrllir tho
eyeBaloioc Ikutlushlig Cold vif Io n all surfaces of ttre
eyes and Mer the eyulds. Miee cacld tensis are
le ng want tra Se s ould be reinaved as qlinky as
possible during the itusirng eerok,
For laciel splashes where posles i e ba/r woe oid
caerilt have ta cre isro rontaot with tie eyes tlire
face r la gviven an relliv lshing with tai gaggis onto
avoid weshing tienical Isna the yte. After a few
seconds the gogles must he removed and lait eyes and
1ate araid be flushed forIhafull reconlisiesde dwalion
Afterualr apluei n Eyseltath er EyeaFacewash urltf
Is edvisshlae 0 s an Eyolat Sails filled valt sterele
saile solu ila or medaliy acceptad equivaet (N5 rayp
be

It is importarl r to a e each peasp aware of the psasitori of em irgry saety
OqUipiil befOre stating work in any area. FaIrsenmnre, i also imporlal to
remind cutent e:pployees of the]r Crei Aier

caaed. out by i CompWab qualified dirl-ed person or medicat expart).

hole:Frt le ktdanf inthes hekigaliesybsif/srsccmrandlkst

lhe pafraid hoved flays rstl ooplaf /rsuro that he fat-hi tiser has
hoer. suceassa.

Shower Actuation
The Terik Shacer l ad ated ly meansn ol ilsrlice red 'Paoel push bar. Ilhe
Optional 'a- ria' Pel type foni controI lined acution IS by foot pieasWe on
the Panel, Tie lobt con-Ii rkage Is designed e ba hand opervilon is dcaye
evaitabla shl his brrcouiie rnsbay due.to resirclofis lminlorllatng the feal
comrrol.

EyalFaewatisntualJon (Whereftltel)
The EyelFacewash Foutrn is actated by simply Kiting te lid, on if a cplloial
Foal Treadle is fitledty pushing this owp YA the sar. In thelalr cAe, the
inkage plls the aid iearof ltre faceolsh ilsem and octivats the vaho
solrlneoansly.

ThaorIwo folrcwas diffooercr have lhawerloc rates adiuled togallier, by tihe
three. pronged redallaW. ora pearately, by stearns of legnnb carews On e60 rIde

of lhe tee-piece in lie centre of te faesah bowl. A4m Allen key wle
rruiedfor this hlsdjictol

Nole: Errsur the iOfusem are den palar to adjstling tlwti rolA.

Hendheld Rysah Actuallon (whore ltatd)
PUlling dfrr the epertalg fever ecuacen the Eyeball. This should be done onr
the E-yebath difluer to aritirtly 11 the omlier hand,

2.5 SAFETY POSTERS AND TEA10_ _ _ l_
Saly Posters or Safety Traniiy Rime are arnrmportit Safety Trelng rIms ed Safety Posters ere evalle from HUGHES SAFETY
way of irinng employees and Vlltors. SHOWERS and these give dear and cofidsuinstoolons as ix the use of lf

Safety Posters shoui be displed ifi.prorniilet posalions lmgOrtarnl 4ile aing equipnt,
to kirceaarenese ri the workplace -t the exiserc of

Irs equ~lr and to suaw twe Iis operaled it cese of See HUGHES web site forlesamrples. vwww.hohs-saetny-zhcwrsra.ro.A
an emrgency,
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STD-MH714KJ750
kiA YEKA C~E A tEXP-MH-141K350 STD-MH-i4KNI200

STD-J14K/350 EXP-MH-14K1700
SERNtCIIWG lnSTRU C-, EXP.J-i4K3EO STD-g4I "

EXP-J-14K/35D STD-J-14KM1200
EXP-J-14K/7.

-- ± EXP4I4K/1200

.i SERVICihG

Allamegerqc Shawf. Eyabatb and Eye/Fecewscst eqpilpmen shohld be
servicad ard ceaned regulily and at least every si ieorihs i) order to
ensuoroprOper- peralan,
Recerds mi.b kept iou a paeiod df it least finoystrs oftsakeraamios
end tests corried out.
IMPORTANT NOTES;
Msinlenwce ad sarvidng musl.cnly be carried out wlier no oHer azaloiltee

are Lra gunderken in Inalarrn _

3.2 WATER QUAUITY

Peans analysis eilhe Water qualiy wilkirr the Eiiarincy Shewdr, Eyeflath
ad Eya/Faoavash equapernt Is rornmrecndea 1o ensure therei n no bid up

Of harnfAA bactcIla.
lfreceseaer towia~rna the test, lIe unit shotld be thorougy cleanad-ari
ctririina taiddininfected.

TankicDIs facling
Miralty, isolate thewater (an elettriciy) akrpply and drain ihe tn Then
rroive lVe Futwar raa aid oyebalh strainer ane.placa them n a cailalnar of

60 P.RM. {Paris Par Million) diaSlVed free chlotrine fortna hou. Tie Tar,
Shmoer lid

3. SHOWER MAINTENANCE

Tihe shoer head should be ntompned cleaned and dilrntced periodily,
to oritus. that ary huid'ep of tebrids is reorevod erid lhet rio bacla sre
present.

Remove the ihre nfioteuscmws berornsieulnlhe asiwar rose. Mtrx
flushng, r erose nheald be naptaced usrisilicone grease.

seviced bytha EmergnacySower, Eyealtrnd
EyeJpaorwasi1 etuipIernt.
Onlytrained poezqrarn i within-depih knowiddga ofthis life-
caving ecuipmerlt shoad cary oil mAltenance and serviig.
Fli training avoIlae furm the Soite Deparlerit at HUGHES
SAFETY SHIOWERS

should then bareOue and Me idek rnd ild shold ha
thoroughly cleaned taking.cimO dol to daeage any prfs- Islide
1alank shel s lie ball coss or the imnierslon haler (where
flliedl.The tahk Shoold than l fialod rth ohlorilled water of

5a P.PM. chlorine stregi. Thie shaid then be left far one
her and fihe shower and eybaih stmadneliderrlled as being
loot of Service. TeLebe should besprama to hold

chlouirotod watt an lie feedline for oe hour, aftiervrfrch lind
th systan -should lie empliad and ithod 0ca wih clean waer

thei refilied.
The shower ases end sybelh strer aieiid then be eplced,

Care must he tetrrn not to ever-ilglnrrhe howear roe when
replacng it.
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Fi EYESAT )j FYEIFACEWASH MATITE

Eyeti a EyeFa sh unRits ve fited withfire mesh aferrlen to prevrt
the parsag a of eny foreign bodies a lie water. The sstaur- ehsd be
cleared regulary, pertictarly in the first 0 mol1ht *I servIec as Irbesg may bet
conininaiDS ol ihe water frorn dirl, cintt r cornpound etr wich nay Rave
remraired In 9ho piparoerk ftlowi g mniellafm desptte he recomrriended
flue hing prcrdue.
The Eyebal ard/or Ly/Facewash noartes sheuld 8as be ceased ralularry
and the frequency v.1 depend or ho ari)Nrtl cwediloe of theinsleltlon. i

COrrOilivl envirsi~merus 7 Eyobalb and yelFazewsh diffoslar8 6heold be
cleaned and wha nacessary teplad mrore frequepity;

Aeter ray n maintenare york tie;s beat canned ruI rn thre
eq tiarr it % aperdaiet dir Eyehu and Eyerah'cewarrb

mits are giverN a fell Opsratiornal tatl and that any flow rearortr
r vel ume contrl secrare are re-adjued to erraura pirrturni

perFormarce.

Byabeafitld EyeAioCewaate
T clean the eyebair dIffusersis trcaltrenrm a nd clean

itsrugrly Thls procedure should be carnied ar a ragular
tntarsr
TO eMe hrrj4stt lpertor, ihese difftsers 51lound ic
reptaced if they beonme excsvely dirty or damaeged.
Spere difouters and stratser con be obtaltrd from Hildies
Safely Showeas riheir teafdairiburer,

.s3FUSHI -

Erneoresy ihirrn FEyrburir and .Eyrefacderr brls shoud i trtivated at Rrrmmended flusnrin nsiruions zrd portor at eoud
east wakly to Varly proper opr0rIoo ares etasuretlrat ry stored Walr Is therefst he tndivtlrlIeiiy rdcetclad r earl separate unt.clean erd fresh. Flstirrg i made eastrkif tie aplanalt enrded Panic pishI in tot n vAdvIsb t. aiush ouiorr Unts Irrfrenrg weaher as frozen waler on bar ts rittnd

the ground maycause an accident. Special dseiert tan be isedir cWlh the Ftstfihrg should be carried out wien rerorocnlare not In ieshower waar-rrd flrze can be risd dtring the arates rrrats tee erre pqanr area inase o acxidel oeruT and Ihe tank is ret stilcnrsinuity of sheer fleshring. wion maerd.

The duatar of roauM fauelig hould be sufficient to arnsre oth he:sar if the: opticrnal Sphoo Durp Vaeve Is-fit(ed the flaerting 0t tieari water feed pipe are fsifpurqed *rh ckean fresh potable roer, in precia Tank Shower e acrievede auromabcityrt a frequenay-of
UIrs can mern flushirrg for up to Several rirnates, betwerrr.lwire a dRy end ontee every tirac days dalopendont on

customer rrqutretenls

3.6 SHOWER AND EYEBATH CLEANING

Under mast elte condiins it S ,rslo ary to panociry rearithe mitnder of IMPORTANT NDTE: Abrasiveosaveenls nMeSt Nt be ricid
the Erergeny ShnWr Eya hiebl and EyetFscewash euipment. Thm must to clean rhe dolt as this car damage sbh e rrsrorndt affer. trebe. caried ouwhener-rreo unr get dirly- IrtrS Luicn slickeirs.
Prrodit deaning dearly Indicateshatlhis imporlanier ulprernt Is belng
lookd after and i tate for Use kr cases e

3.; MAINTENANCE AND SENVCIWG OF ELECTRICAL EQUPMENT

Thorourh visual nrrcrtrons stroui be ctrded out to chark for otermal Fault finding
damage t (re electricul Us, twrr ablea Or the ]nclo boxes. Should any if te howe's frost prolstirn herlrn systelrii Is ni fundintrg
part be frnd to be-aamaged, tins must to rrptned and repaired orreplaed a qrjulfied recnclrarn otd irvesiighr.
as san as possibi Aftlilrer-testshould be corned ou In esltablis that it Firstly, an siarorlrlcontIrly iack Se'uld Ie redreal tHisfun(acns as Intended, Any rcdrianal elctMcal lseis shoul(r be: corled vu at JUndrlris BoX. Teen, If ltre dOs. T10 hitlght ihh ferb , removethe discretion of a uaifled elecriaan. oFu insedicisasaid be obaind e Mbettd cover.or tle side -l the tank (ogain access fs the.fror HUGHES SAFETY FHOWERS To comply With ATEXrecrurrenerls for Immrerla Hator. Renhe tlodkrhg screw (or 2 x.3mm rub
e;Wrtcil qpeari se rniy a demp cathtfr uerning 0el"nl avaces and sciewo on Elaaephool VedeF rai escrr the ierrrrrsion

calte& heater or tharvostal cover. Cilck 14e heaer elemetr for
continuity and tiek fir serempaanrurre ulit sncth.
Immersion Heser ard tremaostat raroval anl replecement

inctrrenS are provled VrIl FIUvHES Spore parts or by
wosracting Ihe SefroN De.pertment at HUiHES SAFETY

-__ _ , _ __ ___SHOWERS. ___________
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%& IirPORTANT tQTE<

Du6nr aernicig and tnmnienance i1 is mlreiprqto s al the temporatUra -Of the
walarde ered from the Emergency Safety Showerm, vbabh and .
EyeIFacewauqh equipment i tested to ensure i neverexceeds 3WC or drops
below 10 during the operodng period otlhe uoil. Temperutures abuye 25'i
can ecouragc f1e groVch Of reanim such e9 Laeiontia an:1 lemperatermn
that aro too law Mili Mstcrfage the frse of the equipment for the fMll duralon of70-15 mi ute a tecommended. Temperaiuros of belweert 15C Ean 20iC
are lherfore pefermaforihv ae and odfecive use cilhis equipinent.

Thermostats Ited on cdaldn or heatod Feurgeny Safey
iowe, Eyebah and Eye/Fact wash eqsjipment mu t fhot be

set greater han 351C. The normal setfing slcoid be 201C
(fcIary aeflirr} to mil rise the risk of themiat shocr ta the
OUerwh ist Ternintr below the Wertper.-oirre A rpo that
ehcrOUageu groMih of orfgalsrub such as Legplonnelh

&&9 OUT OF SERVICE PROCEDURE

hi II ev/l mtat aN tmeorgermy Salely Shower. EyaoaU or Ey&Fatuwsh
unit bacomas tempnrarily ut -c servie a suacard procedure stould be
foliowed,

Pase a Sgn on ie unit Inditating faist t 'Odl of Servive.
Notify all rdiv/idkils worlrg in tie ar- thattra unitis olofut service

Prohibit rf suspen d anywark ahern thre JS a signlilcun
poeuib1ly of having an Eccident mquiflng the use 01 th unT
If wm cannot be pruhiboled or scpapdec,-a pode tail ml
be provide lo i apply the iMiaf wash uny, afer which YI wit in.
nercesary to mva the parson rua picninbad Elneuruency Safety
Shuner, Eyetmth ur EyafFacewash. uri to complete the. 1

Aute rach

iCtat: Fortable sits nre not auwplcgeo as irg-lerer
subsiult for purmaen lncaiom
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Material Safety Data Sheet U.S. Department of Labor
May be used to comply with Occupational Safety and Health Administration
OSHA's Hazard Communication Standard (Non-Mandatory Form)
29 CFR 1910.1200. Standard must be Form Approved
consulted for specific requirements. OMB No. 1218-0072
IDENTITN Hydrated Lime Slurry
Ca(OH)2 (Calcium hydroxide slurry)
Section I
Manufacturer's Name and Address Emergency Telephone Number

Mid-Ohio Valley Lime, Inc. 888-847-3090
PO Box 734, 16360 State Route Seven South Information Phone Number Date Prepared
Marietta, OH 45750 888-847-3090 12/10/2009
Section II - Ingredients/ldentity Information

Components CAS Common Name OSHA PEL ACGH TLV Other Limits % (optional)
Calcium hydroxide 1305-62-0 Hydrated Lime 5 mg/m3 5 mg/m3 7340 mg/kg 25-45%

Magnesium hydroxide 1309-42-8 Brucite N.A. N.A. <5%
Silicon dioxide 14808-60-7 Quartz *see note below 0.025 mg/m3 4 mg/m3 <2%

Dihydrogen oxide 7732-18-5 Water N.A. N.A. Balance
*Si02 OSH A PE L: 10 mg/m3 divided by (the percentage of silica in the dust plus 2) (respirable)

Section III - Physical/Chemical Characteristics
Boiling Point 100 C Melting Point dec. 580 C Specific Gravity 1.2 - 1.5 g/cc

Vapor PFire e (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
Section IV - Fire and Explosion Hazard Data
Flash Point LEL/UIEL Flammable Limits ]Extinguishing Media

N.A. N.A. N.A. Not Combustible -- Use extinguishing agent for surrounding fire

Special Firefighting Procedu res/UIn usual Fire and Explosion Hazards

Avoid skin contact or inhalation of dust if material becomes dry.

Section V - Reactivity 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 will occur. Contact lenses should not be worn when working with lime products.

Inhalation of mist or dried dust can cause coughing, sneezing, or breathing problems.

Carcinogenicity: OSHA? SiO2  NTP/IARC Monographs? SiO2

Respirable crystalline silica 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.
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Mid-Ohio Valley Lime, Inc. Hydrated Lime Slurry MSDS page 2/2
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
Flush contaminated area with excess water. If eye contact, rinse eye with eye wash solution 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 local, 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: HEALTH: 1 FLAMMABILITY: 0 REACTIVITY: 0
HMIS Rating: HEALTH: 1 FLAMMABILITY: 0 REACTIVITY: 0
WHMIS Rating: D2A, E
Section Vill - Control Measures
Respiratory Protection (Specify Type)
Dust masks meeting the NIOSH N95 rating are sufficient for casual exposure to mist or dust. (42 CFR)
Ventilatior Local Exhaust Special Do not dispose of dust with

N.A. combustible materials.
Mechanical (General) Other
N.A.

Protective Gloves Other Protective Clothing or Equipment
Clean dry rubber gloves Full clothing to cover arms and legs, safety glasses or face shield.
Work/Hygienic Practices
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.

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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Cationic Flocculant
Solve 9244

Material Safety Data Sheet Date Issued: 05/31/2011
Date Revised: 05/31/2011

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME: SOLVE 9244
CHEMICAL TYPE: Water soluble polymer in emulsion.
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 swallowing or
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
following effects in laboratory animals: mild, reversible liver effects.
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Carcinogenicity
Based on the available information, this material cannot be classified with regard to carcinogenicity. This
material is not listed as a carcinogen by the International Agency for Research on Cancer (IARC), the
National Toxicology Program (NTP), or the Occupational Safety and Health Administration (OSHA).
Reproductive hazard
Based on the available information, risk to the fetus from maternal exposure to this material cannot be
assessed.

4. COMPOSTIONINFORMATION ON INGREDIENTS
Component Analysis - Inventory
Component CAS# CONCENTRATION
ALIPHATIC HYDROCARBON 254504001-5164 >=20-<30%
POLYMER 254504001-5817 >=1.5-<5%
Alcohols, C12-18 Ethoxylated>1<2.5 Mole 68213-23-0 >=1.5-<5%

5. FIRST AID MEASURES
Eye Contact: If symptoms develop, immediately move individual away from exposure and into fresh

air. Flush eyes gently with water for at least 15 minutes, while holding eyelids apart. If
symptoms persist or there is any visual difficulty, seek medical attention.

Skin Contact: Remove contaminated clothing. Flush exposed area with large amounts of water, wash
exposed area with soap and water. . If skin is damaged, seek immediate medical attention.
If skin is not damaged and symptoms persist, seek medical attention. Launder clothing
before reuse

Ingestion: Seek medical attention. If individual is drowsy or unconscious, do not give anything by
mouth; place individual on the left side with the head down. Contact a physician,
medical facility, or poison control center for advice about whether to induce vomiting. If
possible, do not leave individual unattended.

Inhalation: If symptoms develop, move individual away from exposure and into fresh air. If
symptoms persist, seek medical attention. If breathing is difficult, administer oxygen.
Keep person warm and quiet; seek immediate medical attention.

Notes to physician
Hazards: No information available.
Treatment: No information available.

6. FIRE FIGHTING MEASURES
Suitable extinguishing media: Water spray, Dry chemical, carbon dioxide (CO2)

Hazardous combustion products: Hydrocarbons, carbon dioxide and carbon monoxide and nitrogen
oxides.
Protective equipment for firefighters: Wear full firefighting turn-out gear (full Bunker gear), and
respiratory protection (SCBA). DO NOT direct a solid stream of water or foam into hot, burning pools of
liquid since this may cause frothing and increase fire intensity. Frothing can be violent and possibly
endanger any firefighter 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 for cooling purposes.

Flammability Class for Flammable Liquids:
Combustible Liquid Class IIIB.

7. ACCIDENTAL RELEASE MEASURES
Personal precautions
For personal protection see Section 8. Persons not wearing protective equipment should be excluded from
area of spill until clean-up has been completed.
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Environmental precautions:
Prevent spreading over a wide area (e.g. by containment or oil barriers). Do not let product enter drains.
Do not flush into surface water or sanitary sewer system.
Methods for cleaning up:
Keep in suitable, closed containers for disposal. Soak up with inert absorbent material (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 this material may be hazardous when emptied. Since emptied containers

retain product residues (vapor, liquid, and/or solid), 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/PERSONAL PROTECTION
Exposure Guidelines
ALIPHATIC HYDROCARBON 254504001-5164
ACGIH time weighted average 200 mg/m3 Non-aerosol
NIOSH Recommended exposure limit (REL) 100 mg/m3

General advice: These recommendations provide general guidance for handling this product. Personal
Protective Equipment should be selected for individual applications and should consider factors which
affect exposure potential, such as handling practices, chemical concentrations and ventilation. It is
ultimately the responsibility of 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
filter may be permissible under certain circumstances where airborne concentrations are expected to exceed
exposure limits (if applicable) or if overexposure has otherwise been determined. Protection provided by
air-purifying respirators is limited. Use a positive pressure, air-supplied respirator if there is any potential
for uncontrolled release, exposure levels are not known or any other circumstances where an air-purifying
respirator may not 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 resistant gloves such as butyl-rubber (consult your safety equipment
supplier). Wear normal work clothing including long pants, long-sleeved shirt and safety shoes, foot
covering to prevent direct contact of the product with the skin. Launder clothing before reuse. If skin
irritation develops, contact your facility health and safety professional or your local safety equipment
supplier to determine the proper personal protective equipment for your use. Discard gloves that show
tears, pinholes, or signs of wear.
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10. PHYSICAL AND CHEMICAL PROPERTIES
Color:
Odor:
pH:
Flash point:
Ignition temperature:
Solubility (H2 0):
Solubility:
Evaporation Rate:
Exposure limits:
Particle size:
Vapor pressure:
Boiling Point/Boiling Range
Melting point/range
Sublimation point:
Relative Vapor density:
Density:
Bulk density:
Autoignition temperature
Partition coefficient:n-
octanol/water
log Pow
Viscosity, dynamic:
Viscosity, kindmatic:
Solids in Solution:
Decomposition temperature
Burning number
Dust explosion constant
Minimum ignition energy

white, liquid
mild hydrocarbon like odor
(ca.) 3.7@IOg/l
>212F / >100't, Cleveland open cup

no data available
water soluble
no data available
<1 (butyl acetate=1)
No data.
no data available
35.00 hPa @ 68F /20't.
103.000 C /217F
<50 F/-15 0 C
no data available
No data.
1.03 - 1.04 g/cm3
no data available
No data.
No data.

No data available.
(<) 4,000.000 mPa. s@200 C (>) 7mPa.s @ 40't
(>) 7mm2/s @400 C
no data available
no data available
no data available
no data available
no data available

11. STABILITY AND REACTIVITY
Stability: Stable under usual application conditions.
Conditions to avoid: None known.
Hazardous Decomposition Products: Hydrocarbons, carbon dioxide and carbon monoxide, nitrogen
oxides.
Hazardous reactions: Product will not undergo hazardous polymerization.
Incompatibility: Acid, strong reducing agents, strong oxidizing agents.
Thermal Polymerization: No data.

12. TOXICOLOGICAL INFORMATION
Acute oral toxicity
ALIPHATIC HYDROCARBON LD50 Rat: >8,000 mg/kg
POLYMER LD 50 Rat: 2,000 mg/kg
ALCOHOLS, C12-18, ETHOXYLATED>1<2.5MOLE LD50 Rat: >2,000 mg/kg

Acute inhalation toxicity
ALIPHATIC HYDROCARBON LD50 Rat: >2500 PPM; 4H
POLYMER No data available
ALCOHOLS, C12-18, ETHOXYLATED>1<2.5MOLE No data available

Acute dermal toxicity
ALIPHATIC HYDROCARBON LD50 Rat: >4,000 mg/kg
POLYMER No data available
ALCOHOLS, C12-18, ETHOXYLATED>1<2.5MOLE No data available
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13. ECOLOGICAL INFORMATION
Biodegradability
ALIPHATIC HYDROCARBON No data available
POLYMER No data available
ALCOHOLS, C12-18, ETHOXYLATED>1<2.5MOLE No data available

Bioaccumulation
ALIPHATIC HYDROCARBON No data available
POLYMER No data available
ALCOHOLS, C12-18, ETHOXYLATED>1<2.5MOLE No data available

Ecotoxicity effects
Toxicity to fish: 48h LC50 Pimephales promelas (fathead minnow); 11.00 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 available
ALCOHOLS, C12-18, ETHOXYLATED>1<2.5MOLE No data available

Toxicity to bacteria
ALIPHATIC HYDROCARBON No data available
POLYMER No data available
ALCOHOLS, C12-18, ETHOXYLATED>1<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

Additional Ecological Information
ALIPHATIC HYDROCARBON No data available
POLYMER No data available
ALCOHOLS, C12-18, ETHOXYLATED>1<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 NUMBER PROPER *HAZARD SUBSIDIARY PACKING MARINE

SHIPPING CLASS HAZARDS GROUP POLLUTANT
NAME /LTD. QTY.

U.S. DOT -ROAD Not dangerous goods
U.S. DOT - RAIL Not dangerous goods
U.S. DOT - INLAND WATERWAYS Not dangerous goods
TRANSPORT CANADA - ROAD Not dangerous goods
TRANSPORT CANADA - RAIL Not dangerous goods
TRANSPORT CANADA - INLAND WATERWAYS Not dangerous goods
INTERNATIONAL MARITIME DANGEROUS GOODS Not dangerous goods
INTERNATIONAL AIR TRANSPORT ASSOC. - CARGO Not dangerous goods
INTERNATIONAL AIR TRANSPORT ASSOC. - PASSENGER Not dangerous goods
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MEXICAN REGULATION FOR THE LAND TRANSPORT OF Not dangerous goods
HAZARDOUS MATERIALS AND WASTES
*ORM + ORM-D, CBL=COMBUSTIBLE LIQUID
Dangerous goods descriptions (if indicated above) may not reflect quantity, end-use or region-specific
exceptions that can be applied. Consult shipping documents for descriptions that are specific to the
shipment.

REGULATORY INFORMATION
California Prop. 65
Proposition 65 warnings 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 established by SARA Title III, Section 313.

New Jersey RTK Label Information
POLYMER NJTS 254504001-5464
WATER 7732-18-5
ALIPHATIC HYDROCARBON 127036-24-2
NONIONIC SURFACTANT POLYMER 254504001-5817

Pennsylvania RTK Label Information
POLYMER NJTS 254504001-5464
WATER 7732-18-5
ALIPHATIC HYDROCARBON 254504001-5164
NONIONIC SURFACTANT POLYMER 254504001-5817

Notification Status
US. TOXIC SUBSTANCES Control Act Y (positive listing)
Canada. Canadian Environmental Protection Act (CEPA) Y (positive listing)
Domestic Substances List (DSL). (Can.Gaz. Part II, Vol. 133)

Japan. Kashin-Hou Law List n (negative listing)
Korea. Toxic Chemical Control Law (TCCL) List Y (positive listing)
Australia. Industrial Chemical (Notification and Assessment) Act Y (positive listing)
New Zealand, Inventory ofChemicals (NZIoC), as published by ERMA New n (negative listing)
Zealand
China. Inventory of Existing Chemical Substances Y (positive listing)
Philippines. The Toxic Substances and Hazardous and Nuclear Y (positive listing)
Waste Control Act

HMIS / NFPA HEALTH FLAMMIBILTIY REACTIVITY other
1 1 0 No data

15. OTHER INFORMATION
Reasonable care has been taken in the preparation of this information, but the manufacturer makes no warranty of merchantability or
any other warranty, expressed or implied, with respect to this information. The manufacturer makes no representations and assumes no
liability for any direct, incidental or consequential damages resulting from its use. The information accumulated herein is believed to
be accurate but is not warranted to be whether originating with the company or not. Recipients are advised to confirm in advance of
need that the information is current, applicable, and suitable to their circumstances. This information is for the specific material
described only and may not be valid if the material is used in combination with any other materials or in any process. The user is
responsible to determine the completeness of the information and suitability for the user's own particular use. The knowledge and
belief of the company, the information is accurate and reliable as of the date indicated but the company makes no express or implied
warranty of merchantability for the material or the information. The company makes no express or implied warranty of fitness for a
purpose for the material 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:

1. The United States Department 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, 2011. 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,

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
permitting for all pollutants,

8. Air pollutant emission increases from the proposed project are below the de minmis levels in

WAC 173-400-110(5)(d) with the exception of ammonia, chloroform, 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 LTS in conformance with good operating principles, standard industry practices, and
conformance 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 #DEI2NWP-001
Page t of 6
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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 result 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 Permittee's Notice of Construction Application

(Table 1), shall be below their respective ASILs.

Table 1: Toxic Air Pollutants from the Lagoon Treatment System (DE12NWP-001)

Chemical Name CAS # ASIL
(pg/m 3)

1,4-Dichlorobenzene 106-46-7 0.0901
Chlorofomi 67-66-3 0.043
Amnmonia 7664-41-7 70

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 #DE12NWP00 I
Page 2 of 6
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2.0 NOTIFICATIONS AND SUBMITTALS

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

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 Permittee 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:

1. 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 undertaken after the effective date of this ORDER from the LTS which are examined for

organic species or other TAPS.

2.4 Reporting

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 of Construction
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 #DEI2NWP-001
Page 3 of6
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3.0 EMISSION MONITORING

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
A baseline assessment shall be conducted within ninety (90) days of commencement of operations of the
LTS 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 pollutants in the influent stream will be in accord with an EPA
approved method in 40 CFR Part 136.

Table 2: Lagoon Treatment System Wastewater Influent Concentrations

Wastewater Influent
Pollutant Concentration Units
Ammonia 60 mg/L
Chloroform 50 pg/L
1,4-dichlorobenzene 135 g/L

3.2 TAPs 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 only intended for domestic waste treatment
services for the Hanford Site. For the purposes of this Authorization, "domestic waste treatment
services" includes two waste streams:

* Primary 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 LTS and sludge solids
diverted from the LTS settling lagoons

Notice Of Construction Approval Order #DE12NWP-001
Page 4 of 6
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5.0 GENERAL CONDITIONS

All plans, specifications, and other information submitted to the Department of Ecology relative
to this project and any authorizations or approvals or denials in relation thereto shall be
incorporated herein and made a part 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 LTS, 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 permittee 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 federal laws or
regulations.

5.7 Modifications: Any modifications to the LTS system's operating and maintenance
procedures, contrary to information in the NOC application, shall be reported to Ecology at
least 60 days before such modification. Such modification may require a new or amended
NOC Approval Order.

YOUR RIGHT TO APPEAL

You have a right to appeal this Order to the Pollution Control Hearing Board (PCHB) within 30 days of
the date of receipt of this Order. The appeal process is governed by Chapter 43.21B RCW and Chapter
371-08 WAC. "Date of receipt" 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 #DEL2NWP-001
Page 5 of 6
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Department of Ecology Department of Ecology
Attn: Appeals Processing Desk Attn: Appeals Processing Desk
300 Desmond Drive SE PO Box 47608
Lacey, WA 98503 Olympia, WA 98504-7608

Pollution Control Hearings Board Pollution Control Hearings Board
IIII Israel RD SW PO Box 40903

STE 301 Olympia, WA 98504-0903
Tumwater, WA 98501

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 terms or conditions of this authorization;
2. Obtaining this authorization by misrepresentation, or failure to fully disclose all relevant 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 th day of January 2012.

REVIEWED AND PREPARED BY:

Philip Gent, P.E.

APPROVED BY:

Jane A. Hedges

Notice Of Construction Approval Order #DE12NWP-001
Page 6 of6
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Summary of Permit Report Submittals

Refer to the Special and General Conditions of this permit for additional submittal requirements.

Permit
Section

S3.A

S3.A

S3.E

S3.F

S4.B

S4.D

Submittal

Discharge Monitoring Report

Lagoon Sludge Depth

Reporting Permit Violations

Other Reporting

Plans for Maintaining Adequate Capacity

Notification of New or Altered Sources

S4.E TWasteload Assessment

S5.F Reporting Bypasses

S5.G Operations and Maintenance Manual

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

S7 Application for Permit renewal

G1 Notice of Change in Authorization

G4 Permit Application for Substantive Changes
to the Discharge

G5 Engineering Report for Construction or
Modification Activities

G7 Notice of Permit Transfer

G8 Payment of Fees

G10 Duty to Provide Information

Frequency I First Submittal Date

Quarterly

1/permit cycle

As necessary

As necessary

As necessary

As necessary

1 /permit cycle

As necessary

1/permit cycle

Annually

1/permit cycle

As necessary

As necessary

As necessary

As necessary

As assessed

As necessary

October 15, 2012

June 30, 2017

By June 30, 2017

September 1,2012

September 1

By April 30, 2017
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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 1 (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.

745



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

HNF-52451
Rev 4

Page 6 of 20
Permit No. ST0045514

Table 1. Wastewater Monitoring Requirements

Units Laboratory Method
Minimum
Sampling
Frequency

Sample
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

Biochemical Oxygen
Demand (BOD 5)

BOD5

55,000 gallons a day
(gpd)

Milligrams/Liter

Pounds/day

Total Suspended Solids Milligrams/Liter
(TSS)

TSS

Parameter

Pounds/day

Units

SM 5210 B

Continuous a Metered/
Recorded

4/year )

Not applicable (NA) 4/year b

SM 2540 D

NA

Laboratory Method

4/year b

4/year b

Minimum
Sampling
Frequency

8-Hour
Composite c

Calculated

8-Hour
Composite c

Calculated

Sample
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
Sludge Depth

Leaked Water'

Volume of Leaked
Water

0.1 inches

Yes/No

gpd

NA

NA

NA

1/Permit Cycle Measured

Daily, if present Measured

Weekly, or as
measured
when pumped

Measured

a Continuous means uninterrupted except for brief lengths of time for calibration, for power failure,
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 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.

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 Permittee 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.B. Sampling and Analytical Procedures

Samples and measurements taken to meet the requirements of this permit 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 permit must conform to the latest revision of the
following rules and documents unless otherwise specified in this permit 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 Permittee must:

1. 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 Permittee 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 Permittee may request a reduction of the
sampling frequency. Ecology will review each request and at its discretion grant the
request when it reissues the permit or by a permit modification.
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To request a reduction in monitoring, the Permittee must:

1. 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 violation 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 1 5th 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.B. 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:

1. 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 applicable, 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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* Collection system overflows.

* Plant bypasses resulting in a discharge.

* Any other failures of this 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 Ecology at the telephone number listed above, within 24 hours from
the time the Permittee becomes aware of any of the following circumstances:

1. Any noncompliance that may endanger health or the environment, unless
previously reported under immediate reporting requirements.

2. Any unanticipated 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 of an 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
factors beyond the reasonable control of the Permittee. An upset does not
include noncompliance to the extent caused by operational error, improperly
designed treatment facilities, inadequate treatment facilities, lack of

preventive maintenance, or careless or improper operation.

4. Any violation of a discharge limit for any of the parameters in Section SL.A
of this permit.

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
permit.

c. Report within five or ten days

The Permittee must also provide an electronic submission within five days, or a
written submission within 10 days, of the time that the Permittee becomes aware
of any reportable event under S3.E.a or b. The submission must contain:

1. 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, eliminate, and prevent recurrence of the
noncompliance.

6. If the noncompliance involves an overflow prior to the treatment works, an
estimate of the quantity (in gallons) 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 responsibility 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 available
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 55,000 gpd
BOD 5 Influent Loading for Maximum Month 105 lb/day

S4.B. Plans for Maintaining Adequate Capacity

a. Conditions triggering plan submittal

The Permittee must submit a plan and a schedule for continuing to maintain
capacity to Ecology when:

1. 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 following topics
and actions in its plan.

1. Analysis 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 facilities.

5. Reduction of industrial or commercial flows or waste loads.

Engineering 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 this permit that has a reasonable likelihood of
adversely affecting human health or the environment.

S4.D. Notification of New or Altered Sources

1. The Permittee must submit written notice to Ecology whenever any new
discharge or a substantial change in volume or character of an existing discharge
into the wastewater treatment plant is proposed which:

a. Would interfere with the operation of, or exceed the design capacity of, any
portion of the wastewater treatment plant.

b. Is not part of an approved general 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 evaluation of:

a. The wastewater treatment plant's ability to adequately transport and treat the
added flow and/or waste load.

b. The quality and volume of effluent to be discharged to the treatment plant.

c. The anticipated impact on the Permittee's effluent (40 CFR 122.42[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. BOD 5 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.

S5. 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
controls, and appropriate quality assurance procedures.

This provision of the permit requires the Permittee to operate backup or auxiliary facilities
or similar systems only when the operation is necessary to achieve compliance with the
conditions of this permit.

S5.A. Certified Operator

An operator certified for at least a Class I 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:

1. Institute an adequate operation and maintenance program for this facility.

2. Keep maintenance records on all major electrical and mechanical components of
the treatment plant. 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 facility maintenance that might require interruption of wastewater treatment and
degrade effluent quality must be scheduled during non-critical water quality periods.
This 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 permit discharge limits on a short-term basis for any reason, and such
reduction cannot be avoided, the Permittee must:

1. Give written notification to Ecology, if possible, thirty (30) days prior to such
activities.

2. Detail the reasons for, length of time of, and the potential effects of the reduced
level of treatment.

This notification does not relieve 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 this
permit during electrical power failure at the treatment plant and/or sewage lift
stations. Adequate safeguards include, but are not limited 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, foundation
drains, etc.) to the sanitary sewer system.

S5.F. Bypass Procedures

This permit prohibits a bypass, which is the intentional diversion of waste streams
from any portion of a treatment facility. Ecology may take enforcement action
against a Permittee for a bypass unless one of the following circumstances (1, 2, or
3) applies.

1. Bypass for essential maintenance without the potential to cause violation of
permit limits or conditions.

This permit authorizes a bypass if it allows for essential maintenance and does
not have the potential to cause violations of limits or other conditions of this
permit, or adversely impact public health as determined by Ecology prior to the
bypass.

The Permittee must submit prior notice, if possible, at least ten (10) days before
the date of the bypass.

2. Bypass which is unavoidable, unanticipated, and results in noncompliance of this
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 facilities 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 of reasonable 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 173-201 A-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 construction bypasses, the Permittee must notify Ecology of the
need to bypass as early in the planning process as possible. The Permittee
must consider the analysis required above during preparation of the
engineering report or facilities plan and plans and specifications and must
include these to the extent practical.

In cases where the Permittee determines the probable need to bypass early,
the Permittee must continue to analyze conditions up to and including the
construction period in an effort to minimize or eliminate the bypass.

c. Ecology will consider the following prior to issuing an administrative order
for this type of bypass:

. If the bypass is necessary to perform construction or
maintenance-related activities essential to meet the requirements of this
permit.

. If feasible alternatives to bypass exist, such as the use of auxiliary
treatment facilities, retention of untreated wastes, stopping production,
maintenance during normal periods of equipment down time, or transport
of untreated wastes to another treatment facility.

. If the Permittee planned and scheduled 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, Ecology will approve or deny the request. Ecology
will, to the extent feasible, give the public an opportunity to comment on bypass
incidents of significant duration.

Ecology will approve a request to bypass by issuing an administrative order under
RCW 90.48.120.

S5.G. Operations and Maintenance Manual

a. O&M Manual submittal and requirements

The Permittee must:

1. Prepare an Operations and Maintenance (O&M) Manual that meets the
requirements of WAC 173-240-080 and submit it to Ecology by September 1,
2012. The Permittee must submit a paper copy and an electronic copy
(preferably as a PDF).

2. Review the O&M Manual at least annually and confirm this review by letter
to Ecology by September 1 of each year. This confirmation may be attached
to the Discharge Monitoring Report cover letter. If electronic DMRs are
being submitted, an electronic 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):

1. 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 utilize 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 173-201A 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 application for renewal of this permit no later than 60 days
prior to the expiration date of this permit. The Permittee must submit a paper copy and an
electronic copy (preferably as a PDF).

The Permittee must also submit a new application or supplement at least 60 days prior to
commencement of discharges which may result in permit violations. These discharges may
result from activities such as facility expansions, production increases, or other planned
changes in the permitted facility.

GENERAL CONDITIONS

G1. Signatory Requirements

All applications, reports, or information submitted to Ecology must be signed as follows:

1. All permit applications must be signed by either a principal executive officer or ranking
elected official.

2. All reports required by this permit and other information requested by Ecology must be
signed by a person described above or by a duly authorized representative of that person.
A person is a duly authorized representative only 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 specifies either a named individual or any individual occupying a
named position.

3. Changes to authorization. If an authorization under G1.2.b is no longer accurate because
a different individual or position has responsibility for the overall operation of the
facility, a new authorization must be submitted to Ecology prior to or together with any
reports, information, or applications to be signed by an authorized representative.

4. Certification. Any person signing a document under this section must make the
following certification:

"I certify under penalty of law, that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to assure that
qualified personnel properly gathered and evaluated the information submitted.

Based on my inquiry of the person or persons who manage the system or those persons
directly responsible for gathering information, the information submitted is, to the best
of my knowledge and belief, true, accurate, and complete. I am aware that there are
significant penalties for submitting false information, including the possibility of fine
and imprisonment for knowing violations."

G2. Right of Entry

Representatives of Ecology have the right to enter at all reasonable times in or upon any
property, public or private, for the purpose of inspecting and investigating conditions
relating to the pollution or the possible pollution 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:

1. 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.

G5. 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 Permittee from compliance with any applicable federal,
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 containing a specific
date for transfer of permit responsibility, coverage, and liability is submitted to Ecology;

2. A copy of the permit is provided to the new owner and;

3. Ecology does not notify the Permittee of the need to modify the permit.

Unless this permit is automatically 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 determined necessary by Ecology.

G8. Payment of Fees

The Permittee must submit payment of fees associated with this permit as assessed by
Ecology. Ecology may revoke this permit if the permit fees established under
Chapter 173-224 WAC are not paid.

G9. Penalties for Violating Permit Conditions

Any person who is found guilty of willfully violating the terms and conditions of this permit
is guilty of a crime, and upon conviction thereof may be punished by a fine of up to $10,000
and costs of prosecution, or by imprisonment at the discretion of the court. Each day in
which a willful violation occurs may be deemed a separate and additional violation.

Any person who violates the terms and conditions of a waste discharge permit 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 violation. Each and every such violation is a separate and distinct
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 reasonable time, all information which
Ecology may request to determine whether cause exists for modifying, revoking and
reissuing, or terminating this 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 this permit.

G11. Dutyto comply

The Permittee must comply with all conditions of this permit. Any permit noncompliance
constitutes a violation of chapter 90.48 RCW and is grounds for:

* Enforcement action.

* Permit termination, revocation and reissuance, or modification.

* Denial of a permit renewal application.
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