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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. This O&M manual provides information related to (1) the 1goon
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):

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

e Reduce the footprint of the utility infrastructures.

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

The plant is scated near 27™ Street and Route 3 near the 200 West Area of the Hanford Site
(Figure 1-1). The plant is designed to treat domestic wastewater by separation of sludge from the
el 1ent by means of physical, emical, 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. Ef 1ent
wi 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 tai s)
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1.1 ) M! AN GEMENT

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 wastewater operator
certification as required by Permit Condition S5.A of Permit ¢ -0C 3¢ 4. Wastewater operators
are responsible for the continued operation of the plant, and ensuring that permit requirements
are upheld. Certified wastewater operators are responsible for field testing and sampling of the
influent and effluent. MSA Maintenance Services is responsible for the maintenance of the plant.

Section 5.2 describes the responsibilities related to the sampling.

System, operations, and maintenance record retention includes calibration and maintenance
records, original recordings for continuous monitoring instrumentation, copies of r  orts
required by Permit ST-0045514, records of data used to complete the permit application, and

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

wastewater to protect the downstream treatment processes.

2.2.2 Lagoon Treatment System

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

uent 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 at are reliable yet
operation: y simple and stable with lit : 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 on 1, and Ae ed 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 con lete mix system v ere 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 bas  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.



















Operation and Maintenance Manual for the HNF-52451
200 West Area Evaporative Sewer Lagoon Revision 5

24 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
tote 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 control

panels.

2.5 COMPRESSED AIR SYSTEM

Compressed air will be used to power the liquid addition pump and supernatant pump. Air is
provided to two air hose stations. The compressed air system consists of an air con ressor 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 insta 1ition, service,
maintenance, and spare parts, see Appendix J. For information regarding either Supernatant

Pun or Lime Addition Pump, see Appendix D.

Table 2-7
Compressed Air System Design ¢ nm:

Desiyn S ;‘..., - AirCon___ ____.
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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3.0 SYSTEM OPERATION
3 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 tun 1g on the grinder. Also, the flow meter
shor 1 be turned on and set to the correct operating parameters (See Appendix L, Attachment
L ). 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 « 2rator’s
discretion. The grinder can then be turned on using the steps in Section 3.2.1 or Appendix G,

Attachment G-1.

3.1.2 Lagoon Treatment System

The settling basins should be filled with raw water so that the aerators can be turned online using
the motor starters to reduce odors once the water level in the lagoons reaches its maximum. After
e aerators have been turned on, water flowing through the aerators should be visible from the

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

3 3 Evaporation Lagoon

The evaporation lagoons processes are dependent on the environment and require no wastewater
« erator interface. Therefore, no action is required at start up except ensuring that appropriate
valves are opened to allow flow into the lagoon. Also, a minimum water level should be
maintained at all times. The water should completely cover the bottom of the lagoon up to the
slope on the shallowest end. If at least 5 feet of liquid depth is present in the evaporative lagoons,
and the aerators have been deemed necessary (i.e. algae growth, promote evaporation), turn on

the aerators in the same way as for the LTS.
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3.1.4 Intermittent S: 1 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 proce: 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 shc d 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 PROCEIL RES
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 : removed. A vacuum truck will be used to remove the solids. Any

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

Flow through these sy ‘ms 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 autc atically activate during dumping. The grinder pump will shut off once
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dumping is complete. When operating in “manual™ mode, a wastewater operator must be present
to ensure that the grinder pump is activated during the dumping. Once the dumping as been
completed with the grinder in manual mode, the wastewater operator will turn the grin :r pump

off.

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

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

e 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.

e Turn the motor switch to the “ON” position.

e 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 shot | remain on at all times. The monitoring system is capable
of collecting data which can be printed out or downloaded to a laptop computer. This ow meter

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

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

Lagoon Treatment System

System O~=~~tion for Perf~~~ance

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

wastewater operator to control the plant’s performance. One of the most critical operational
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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 returne to the
evaporation lagoons. By operating the ISFs, the solids will be trapped on the surface of the filters
and removed from the lagoons. Effluent from the evaporation lagoons should run through both

sand filters in several intervals throughout the day for a maximum of 36,730 gpd for each sand
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filter or a total of 73,460 gpd. In order to not exceed the 36,730 gpd limit, the effluent ump
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 - 1st 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 collect . If some of the sand is removed during scraping, this will need to be
replaced with fresh filt  sand. Solids scraped from the filter should be disposed of as directed by
the Environmental Con liance Officer (ECO).

Figure 3-1
Cross Sections of the Evaporative Lagoons

20
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e Prepare polymer feed system by connect g 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.

e 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.

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

e 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.

e Manua - 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 manua - start polymer mixing skid
pump to inject polymer into the static mixer.

e Monitor the discharge of the treated-sludge at the dewatering facility and check to ensure that

e 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.

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

Cleaning

After a 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.
e Open up valve STS-V-011, STS-V-012, STS-V-015.

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

- If transferring to Mixing Tank 2, open STS-V-017 and close STS-V-016.






Operation and Maintenance Manual for the HNF-52451
200 West Area Evaporative Sewer Lagoon Revision 5

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.

33 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 ba: up, so it should continue to run rough 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 prc  em, as long as the
power is restored within a short-period of time. As for the odor, if the power is out »nger 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 rocess 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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e Remove Discharge Cap

e Open up the valves to allow flow into the Lagoon Pump Station and then onward to the
ISF.

e Start the pump once it is submerged.

e 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.

e 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.

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

e Make appropriate notifications according to State Waste Discharge Permit ST-0045514



Operation and Maintenance Manual for the INF-52451
200 West Area Evaporative Sewer Lagoon Revision 5

4.0 MONITORING AND REPOR1T NG
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.

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.

42 EVAPORATIVE LAGOONI PTH, SLUDGE MONITORING, AND LEAKED
WATER MONITORING

The evaporative lagoon water depth will be measured monthly and the sludge depth will be
measured once per permit cycle per Permit ST-0045514. A measuring device will be used to
estimate the lagoon water depth at a constant location (Figures 4-1 and 4-2). Calculations should
be used to convert the slope measurement to a vertical depth measurement. Calculations are
found in Figures 4-4 and 4-5. A sludge measurement device will be used to estimate the lagoon
sludge depth at a location accessible by the operator. Sludge measurements should e 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 1s 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 le: :d water which is pumped out of each lagoon will be recorded to monitor :ak

rates. Once the total recovere leakage reaches the action rates shown in Table 4-1, the
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Locations of sampling are shown in Figure 4-1 and Figure 4-3. In emergency discharge
situations, it is also required to sample the effluent for pH, BODs, and total suspended solids
(TSS) (Figure 4-3). Testing and reporting requirements regarding the parameters, format, and
frequency of measurement are specified by the Department of Ecology as part of Permit ST-
0045514 for wastewater. Refer to Section 5.0 of this O&M Manual for an example Sampling
and Analysis Plan.
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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
OrderI 12NWP-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.

MSA Water and Sewer Utilities will be responsible for all interfaces with the offsite analytical
laboratory, all data validation activities, recordkeeping associated with sample test results, and

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

I 5A 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

for s.

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-
0C i514.

40






Operation and Maintenance Manual for the HM -52451
200 West Area Evaporative Sewer Lagoon Revision 5

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 bot :), 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 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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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:

e The sample is in one’s actual possession.
e 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 wi it.

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

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

e Name and address of analytical laboratory doing the analysis

e Name, address, phone number, and fax number of client contact person
¢ Billing information

e Required turnaround time

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

List of uni 1e 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

e 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 turmover to laboratory, the sampler signs and dates chain-of-custody. he
laboratory representative also signs and dates chain-of-custody to indicate when the laboratory
took possession of sample. The iboratory representative makes a copy of the chain-of-custody
for n ntion. The original chain-of-custody will remain with sample throughout analytical

process.
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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 MSA point of contact. As soon as all results are available, the laboratory
prepares a written report to document results and submits it to the MSA POC. Upon receipt of
sample results, the MSA POC reviews results against influent limitations (see Table 5-3, which
is taken from Permit ST-0045514 and NOC Order DEI2NWP-001). This includes verification of

olding 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 immediat: / 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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will again be considered. Changes in measurement technique between desludging may be

considered after discussion with regulators.

Aerators, Weirs, and Sluices

Information r¢ ited to the flumes and sluice ways are shown in Appendix F; aerators are

discussed in A} endix H.

Operation of all aerator-moving mechanisms should be observed to determine whether ey are
aligned properly, moving at a constant speed, and producing no unusual vibration or sc 1d. The

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

Maintenance Records

Maintenance of the plant will be managed through a computerized maintenance management
system (C! VIS) that has the capability of recalling maintenance items at predetermined
intervals, tracking maintenance due and completed maintenance items, recalling previous

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

An equipment service record form for each piece of equipment is maintained in the CMMS
database. Periodic inspections, cleaning, replacement of worn parts, and other important data are
recorded. The database indicates regular servicing of the equipment. All preventive maintenance
activities that are due on regular intervals will be retained and retrieved automatically based on
the prec 1 ned maintenan:  schedule. All completed preventive maintenance activities will
be retained in the Hanford site records management system per procedure MSC-RDRM-210
“Records Management Program” and available for retrieval for a period of 3 years. The 1goon
st ervisor 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 sho 1 be
ot red and which ones shov 1 be kept in stock, and future preventive maintenance operations

can be scheduled for a certain date.
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6.1.2  hysic: Plant intenance

Maintenance of the physical plant requires regular inspection to determine deficiencies and
deterioration. Corrections to the damaged berms, animal burrowing damage, road deterioration,
and liner damage are construction repairs. Liner repair information is shown in Section 6.2.
Access to the three lagoons must be possible at all times, and roads must be maintained as all-
weather roads. All lagoons should be kept completely clear of all roote 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 di th or working
near the edge of the lagoons. These safety measures should be implemented within 4 feet from
the edge of the basin per the Automated Job Hazard Analysis for working at the Lagoon
(reference AJHA#SIU1694).

No other special toc , 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 v en the leakage
increases by a substantial amount, it is an indication of a new hole or tear in the liner that should

be repaired.

51









Operation and Maintenance Manual for the HNF-52451
200 West Area Evaporative Sewer Lagoon Revision 5

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

insects become a problem contact Biological Controls.

Weed Control — If weeds or other similar plant growth problems arise in the evaporation lagoons,
it will be necessary to eliminate their presence with the use of approved herbicides. If weeds

become a problem, contact Biological Controls.

54




Operation and Maintenance Manual for the HNF-52451
200 West Area Evaporative Sewer Lagoon Revision 5

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

T e 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/eyewa
ts will be inspected, tested, and replaced as recommended by the equipment manual, or as
determined by the MSA Maintenance Management rogram 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.

e Fire Extinguishers:

ire 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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8.0 SHIPPING/RECEIVING & INVENTORY CONTROL

All transportation to and from the plant will comply with Hanford Site Procedure MSC-PRO-
TRANS-37561, Department of Transportation Federal Motor Carrier Safety Management Plan.
Lime and Polymer MSDS sheets will be followed when shipping and receiving to ensure safe

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

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

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

: 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 « eration and
maintenance of the plant should attend a safety  ining course developed for wastewater

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

izards at the conveyance and treatment system
Health and industrial hygiene
Personal protective equipment (PPE)
I usekeeping
Materials handling and storage
Fire prevention and control

First-Aid and cardiopulmonary resuscitation (CPR)
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e Gloves should be wormn when handling wastewater, screenings, sludge, or for other work
when a wastewater operator comes into direct contact with untreated wastewater or  1dge.
Contaminated gloves should be handled properly.

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

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

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

e 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

iepartment of Ecology describing the event and remedial actions.

Oper. onal emergencies would typically involve mechanical failures, power failure, liner
failure, or personn¢ accident or injury, and will typically not be catastrophic in nature. Most
operational emergencies can be corrected prior to effluent quality degradation. Stopping effluent

scharge until effluent quality has recovered wi 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

e 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

60






Operation and Maintenance Manual for the HNF-52451
200 West Area Evaporative Sewer Lagoon Revision 5

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 ! 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

+lipment operation manuals for additional instructions and pre-cautions.
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APPENDIX B

Operational Forms
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Enclose this completed form within a water ; , stic bag or shipping enclosure taped to
the outside of the container, or e-mail (Ranc Dgowatersolve.com) or fax (616-575-9031)
the completed form prior to shipment to Attn: Lab - WaterSolve. Samples should be sent to:

WaterSolve, LLC

Attn: Laboratory

4964 Starr Street, SE
Grand Rapids, Ml 49546

(August, 2010)
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Pumps & Pumps Controls
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Goulds Pumps

Residential and Commercial Water Systems

INPUT AND OUTPUT POWER (VOLTAGE AND PHASE)

= All TAB2 ant 7AB? (equire single-phase inpus powel
o Allwill work or 105, 208,230V input power
o Some 1AB2 s will work on 13, 115V miput pawer

*1AB2 - Controller

* 4.2 Amp, 208-230 V, sihifle phase input
= 1 HP vanable speed contioller

 Wall mount set s Transducer » Pre-wired

& Pump and tatk notinclided

2AB2 — Controller

¢ 5.9 Amp, 208-230 V. single phase input
= 2 44F variable spred controllo

e Wall mount sel = Transducet » Pre waed

= Pump and tank not meluded

*1AB21B1035 )

« | HP controlier « Wall mount set

* 18 shainless stecl jot pump
o Irnducer @ Discharge tee = VGY tank, pressure gouge

o Contraller s pre-wirad to the pump. Flows 10 15 GPM,

2AB21MC1F282

o 2 HI contealir « Wall mount set ¢ 208-230 V input
* MCC castiron / staindess steal purnp

« Transducer » VGP (2 gallon) taik and pressure gauge

s Cuntioller s pre-wirad . Tlows to 27 GPM.

2AB21MC1G2A2

e 2 HP controllor » Wall mount kit « 208-230 Vinput
« MCE cast o / stainless steet pump

o Transdursr o VGP 2 gallon) tank and piessure gatige

* Controlier g sred. Viows 1o 37 GhhL

*1AB21HM1TE2DO

s 1 1P convoller » Wall meount kit » 208-730 Vinput
* FIMS stamless steel pump © Transduce

» VGI (2 gallun) tank and discharge ppe tee

s Contiolict 1s pre-wired. Flows ta 20 GPM.

*“1AB22ZHM1E2DO
¢ 3 riP contiobier © Wall mount kit = 208-230 V inpin
e HMS stainless steel pump « laansducer

* VOP (2 gallend tank, pressure gavge and
discharge pipe tee

= Controller s pre-wanedd, Hows to 30 GPM

* Al controllers output wiee-phase, 230 Voll powet
* Al purnps are equipped with three-phase motars

2AB22HM1F2E0
e 2 HP contiolion » Wall mount kit » 208 230 V inprt
s FIMS stasnlesn steet punmip ¢ lransducer
» VO {2 galton) tank, presswe gauge and
discharge pipe tow

o Contraller 1z pre-wired. flows o 30 GPM.

3AB2LCB1H2D0
< 3 P controllor = Wall mount kit < 208 230 v nput
o LCH staintess steel putmp * Transduoce
« VBP (2 gallen) tank, pressure gaage and
discharge vipe tee
s Controller is e wired. Flows to 50 GPM,

2AR22MC1G2D2
o 2 HP cantotler « Wall mount kit « 208-230 Vinpant
= MCC zast iroryssaintess steel impeflor pump
* Pressure transauce
* V6P {2 gallen) tank, pressure gauge,
VA tonze discharge tank tee

» Canboller and motot are proswired. Flows to 80 Gi'M

**5AB22MCTJ2K2

* 5 1P controiler = Wall nount » 208-730 Vinpt
¢ MCC Cast ironfstaindess impelic: pump

= Pragsure transaucct

e Prossure gauge, 14" ronze 1aok tee

v Contiolter gitd motor are pee-wared. Fows to 100 GPM.

**5A82LCC1J200

« 5 HIP centrolier © Wall mount ¢ 208-230 Vingat
o LOC staintess steel purnp @ Pressure transduces

* Pressure gsuye, 198 bronze tank tee

= Controller and mator are pre-wired. Flows 10 70 GO0

* 1 HP availahle in 115 vclt models, see price book.
** Tank not included.
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Owner’s Information Table of Contents
Controller Model Number: JECT
L. Safety Instructions ......eeceverecernnneereerennnes
Controller Serial Number:
2. System COMPONENTS ...ccovevrerieierinererecrnes
Pump Model Number:
3. System Design woeevvevrvincrccnreniecee e,

Pump Serial Number:
Motor Model Number:
Motor SFA:
Tank Serial Number:

Installer:

. Troubleshooting

| 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.

el of  wire only.

. ! le far nse circuit capable of delive m y000 RMS
symmetri  1mj . Branch circuit protection pruvided by tuses.

* Suitable for use in a pollution degree 2 micro-environment.
* Motor overload pr¢  tion provided at 110% of full load current.

* In order to mainrain the environmental rating integrity of the enclosure, all
openings mus  closed by  .ipment rated 3, 3R, 35, 4, 4X, 6 or 6P

* Maximum ambient temperature is 50° C.
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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 unir.

6: POWER SUPPLY AND WIRING

Power Supply
! The 1151AB2 Controller requires a single
Hazardous | phase power supply of 115 volts +/— 15%.
volt~~~ The 1AB2 and 2AB2 Controllers require

a singie pnase 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

! Connect the motor leads for 230 volt or

Hazardous | 208 volt operation using the nameplate as a

voltage 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

vy -] Connect the single-phase power supply
vacaruwuws | leads and Safety Ground wire from a 20
voltage 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"
voltage in the controller must be connected to the
safety ground from the electrical service entrance. Failure

HNF-52451
Rev 5

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 THE SYSTEM

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

) Once the controller is powered it will re-
Hazardous | main electrically charged for 5 minutes after
voltage power is turned off. Wait § 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 | 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 § 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 § 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 Sett  Switches are
preset at the factory for complete systems.

A cauTioN | Failure to perform this step will result in

oss 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.
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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 ar 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 ot manufacture, whichever period 1s 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, rransportation 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 cansed by iterruption 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 punips.

(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.

xde ...

. 2881 East Bayard Street Ext., Suite A
Let's Solve Water 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 ABllis a trademark of Xylem Inc. or one of its subsidiaries.
© 2011 Xylem Inc IM156 Revision Number 4 September 2011
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- QUICK STARTG DE
x lem

Let's Solve Water IMS-ABN 3

A_uav -ABIl Cuick Stai Guit 2

installation Steps:

1. Install the Pump
* Plunb suction andt dischaige of punip inta pipag
e Instadl o check valve on the saction side

® Locate the puinp as near hawid source as possibsls

[N}

. Install the Pressure Transducer
* Install the pressure transducar o the tank tee provided with the unit
s Locate thp tansducer withun 1207 of the conbollor

3. Mount the Controller

* Mowunt vertically i a well ventiiated, shacked area with 8 inches of free o
space on every side and tomperature botween 34° F and 1040 F

4. Connect Input Power
* Cennedt the 163 power from a 20 orap 2-pole cecuin broaker
* Do not ase GFClprotection with ABIL as nutsansce toppmeg vill result
5. Output Power Connections
¢ Connuct the outpul powet leads from the comtoller 1o the 2 molor leads
intne condut hox on thw motor.
6. Set the motor Overload Switches (or diais, 3 and 5 KP)

* Complete sysiems have overfoads pre-set at tactory.

~

Set the Pressure - Factory pre-set is 50 PS)

e Push and Hold the tngreane or Docrease Prossine Adjust Fushbution
antth the cesied pressare seiting soeachod

* The maxenum allowable pressure s

cting is 85 s

@

- Set the Application Switches (or diais, 3 and 5 HP)
* Mimimum Speed of 10 Hz - the mcoming pressure is within 20 PSE ot the
desimad pressure setting.
= Muutrum Speed ol 30+ - the ncoming pressarc s 20 7S or oo bl e
the desired pressure, i pumping from & tank o if drawineg a saction W,
* Ramyp Spiead - Slow - Low flow: Mediun - Medium Hlow, Fast High fleny
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Aquavar ABH Controller
Typical Inst lation

This chagram shows a set-up for municpal water connection. Tis allows pumip
maintenance without main line shul-off

Home Supply . Water Main
——

4 -
Check Valve i

- Isolation Valves —

AquaBoost
o Controlier
 Cireuit m= 7
iBreaker ﬂ__l ‘ v
o ~ Unions ——- - -
v = [ Transducer
Disconmect ' [ | . Gauge Relief

Tank 1

')
IL . .«
- To Drain .-
Motar/Pump

AquaBoost it Required Compaonents:
1. Pump with Motos
2 dqualioos i Controller with Integral Prossure Sensor Cable
3 Pressare Tank
4. Pressuie Sensor
S Mounting Kit
6 Tank Tew with Pipe Phig

7. Pressure Gauge

Xylem Ing
www xyleminc.cam xy e' I |
KU Xebeen dn RAAR L Deceadien 2071 Let's Sojve Water
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Aquavar ABIl Wiring Diagram

1 AND 2 HP

P

i !
\ Pressane
e 1 avrsdue me
! )
730w - —
. asast apt
| LPoame Appia | | M 1 oo
g [ Gumvicean -
- g mé
o= RN ] —=re

BLACK

N\

VS iR preeet S
eppler drsc ot e
LATEEt bty

LD —
e rGlation
vanies ot ol catars

Feascune
Teaniton ar

Note: Virily curtmlier voltage input an tabiel, 115 volt o 230 volt

3AND 5 HP

“ input Powes Supply AU [ RO TRRVIS
Single Phase b y
208-2a6 VAC

e oe G|

NGRS B

[V ]
TADTON

eiving

:
|
Note: Use 2 pole disc onnect I
or circuit breaker, | i

3 2

i |mw|' g
H | o
L_r -

Rylem Ing,

www.xyleminc.com xyle m

ST Kt e MG ALY 2 v e MY Let's Solve Wate
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SAFETY INSTRUCTIONS

TO AVOID SERIOUS OR FATAL PERSONAL INJURY
OR MAJOR PROPERTY DAMAGE, READ AND
FOLLOW ALL SAFETY INSTRUCTIONS IN MANUAL

AND ON PUMP.

THIS MANUAL IS INTENDED TO ASSIST IN THE

INSTALLATION AND OPERATION OF THIS UNIT

AND MUST BE KEPT WITH THE PUMP.

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

to the potential for personal injury or
property damage.

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

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

A ~ayTION | 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.

UNIT NOT DESIGNED FOR USE
WITH HAZARDOUS LIQUIDS OR
FLAMMABLE GASES. THESE
FLUIDS MAY BE PRESENT IN
CONTAINMENT AREAS.

A WARNING

Hazardous fluids
can cause fire,
burns or death

DESCRIPTION and SPECIFICATIONS:

The Model LB is a single stage, centrifugal jet pump for
general liquid transter service and booster applications,
The liquid end utilizes a 304SS stamped casing, Noryl
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. IMPORTANT

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.

ALWAYS DISCONNFCT ELECTRICAL

&+ - TON
POWER WHEN HA! LING PUMP OR

CONTROLS.

HNF-52451
Rev 5

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:

140°F (60°C)

85 PS1

20, evenly distributed.

Liquid Temperature:
Working Pressure:
Starts per Hour:

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.

A CAUTION | 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.

AAUTION | 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 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 m:  :enance.

M \AUIIUN

3.5 Installation with pump

DO NOT USF SUCTION ISOLATION
VALVE TO {ROTTLE PUMP.

we 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 tbrough vortexing. See Figures 2-5.

3.7 Use 3-4 wraps of teflon tape to seal threaded connec-
tions.

Figure 1

e
IITII

|

H

[ 12345 0111213141516
o> gm0 fep>] s v
V = Velocity in feet per second
f / = GPM x0.321 GPM x 0.4085
Area D-
Figure 3 Figure 4

4. DISCHARGE PIPING

4.1 Allowance should be made for disconnecting dis-
charge piping near casing to allow for pump disas-
sembly.

4.2 Arrangement must inc ¢ 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.

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 rota-
tion:

5.1.1 Single-phase motor: Non-reversible

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

6. OPERATION

6.1 Before starting, pump must be primed (free of air
and suction pipe full of liquid) and discharge valve
partially open.

6.2 Make complete check after unit is run under operat-
ing 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.

[a auiion | 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 ¢ JVERTED INTO HEAT. LIQUID
MAY FLASH TO vAPOR. ROTATING PARTS RE-
QUIRE LIQUID TO PREVENT SCORING OR SEIZ-
ING.

8. DISASSEMBLY

8.1 Complete disassembly of the 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 flusb 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 (35, 7).
8.2.4 Remove guidevane (8).

s wvnun | DO NOT INSFRT SCREWDRIVER
BETWEEN T 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 TROUBLESHOOTING

removal of the mechanical seal. It is recom-
mended that a new mechanical seal be installed SYMPTOM

at reassembly. MOTOR NOT RUNNING

8.2.6 Lubricate the shaft and mecbanical seal with See Probable Causes 1 thru 6
soapy water. LITTLE OR NO LIQUID DE  /ERED

8.2.7 Remove rotary portion of the mechanical seal See Probable Causes 7 thru 17
(10). POWER CONSUMPTION TOO HIGH

8.2.8 Remove motor adapter screws (15) and motor See Probable Causes 4, 17, 18, 19, 22

| adapter (13) from motor. EXCESSIVE NOISE AND VIBRATION

8.2.9 Remove stationary portion of mecbanical seal See Probable Causes 4, 6, 9, 13, 15, 16, 18, 20, 21, 22

(11) from motor adaprer (13). PROBABLE CAUSES

1. Tripped thermal protector

9. REASSEMBLY 2. Open circuit breaker

9.1 Clean all parts before reassembly. . Blown fuse

9.2 Recommend replacement of o-rings (5, 7, 12) and . Rotating parts binding
mecbanical seal (10, 11) if removed during disassem-

. Motor wired improperly
bly procedure.

9.3 Inspect and replace nozzle/venturi assembly (6) if any

. o . . . Not primed
surface deterioration is noticed in the nozzle area.

3
4
S
6. Defective motor
7
8. Discharge plugged or valve closed
9

9.4 Reassembly is the reverse of disassembly. Observe the

following when reassembling the pump. + Incorrect rotation

10. Foot valve too small, suction not submerged,

9.5 Lubricate o-rings and mechanical seal witb soapy inlet screen plugged

water to ease assembly.
) ) ) ] 11. Low voltage
9.6 Tighten casing screws (3) to 10 ft.-lb. of torque using

a star pattern to prevent o-ring binding. 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
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Read and Follow
Safety Instructions!

A
ANGER]
Can ...erTl

Safety Instructions

HNF-52451

!

This is the safety-alert symbol. When you see this symbol on your system or in this
manual, look for one of the following signal words and be alert to the potential for
personal injury;

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

WARNING warns about hazards that could cause serious personal injury, death or
major property damage if ignored.

\UTION warns about hazards that may resuit in minor or moderate injury or
property damage if ignored.

This label NOTICE indicates special instructions which are important but not related
to hazards.

Carefully read and follow all safety instructions in this manual or on system.

Keep safety labels in good condition.
Replace missing or damaged safety labels.

1. " 'IARNING l- THESE WATER TANKS ARE  ZSIGNED FOR

i

UPERATION ON AMBIENT TEMPERATURE WATER SYSTEMS L  TED

TO A MAXIMUM WORKING PRESSURE OF 125 POUNDS PER SwUARE 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 VAL FAILURE TO FOLLOW THESE INSTRUCTIONS C.  CAlISE
TANK RUPTURE AND RESUL1T | PERSONAL INJURY AND/OR PROP 7Y
DAMAGE.

It is your responsibility to make sure your installation meets all national a
local plumbing and electrical codes.

Y - Before installing or servicing your pump or tank be sure power
suurce is disconnected.

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.

AUTIONI - Storage tanks are designed for use on ambient temperature
- ynaximum temperature of 120°F, effective Feb. 2001) water systems. Use of
this product on other applications could cause tank failure and possibly
personal injury. Use of this tank on other applications voids the warranty.

Complete pump, tank and piping system must be protected against freezing.
Failure to do so will cause severe damage and voids the warranty.

. Tank contains air pressure. Do not puncture. Never throw tank
wesw se e ssCinerator.
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Part No. 205270-000

A.O. Smith Corporation, the warrantor, extends the following LIMITED WARRANTY to the owner of this water system tank.

1.

TANK

If within five years after installation the tank or a part thereof shall prove upon ex: ation 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.

CONDITIONS AND EXPECTATIONS
This warranty shall apply only when the tank is installed in accordance with iocal 1bing and building codes,
ordinances and regulations, and good industry practices. In addition, a high pressuie 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) inthe 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.

SERVICE AND REPAIR EXPENSE

Under this limited warranty the warrantor will provide nnly a replacement tank or part thereof. The owner is

responsible for all other costs. Such costs may 2 but are not limited to:

a. Labor charges for service, removal, repair, ui 1 cusistallation of the water system or any component part,

b.  Shipping and delivery charges for forwarding the new tank or replacement part from the nearest distributor and
returning the claimed defective tank or part to such distributor except in the state of California where such
charges are the manufacturer's responsibility.

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.

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. [f 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 wili 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.

DISCLAIMERS

NO OTHER EXPRESS WARRANTY HAS BEEN OR WILL BE MADE ON BEHALF OF THE WARRANTOR WITH

RESPECT TO THE TANK OR THE INSTALLAT'™*' OPERATION, REPAIR OR REPLACEMENT OF THE TANK.

THE WARRANTOR SHALL NOT BE RESPON:! E FOR WATER DAMAGE, LOSS OF USE OF THE UNIT,

INCONVENIENCE, LOSS OR DAMAGE TO PE~>UNAL PROPERTY, OR OTHF™ ©ONSEQUENTIAL DAMAGE.

THE WARRANTOR SHALL NOT BE LIABLE BY VIRTUE OF THIS WARRANTY OTHERWISE FOR DAMAGE

TO ANY PERSONS OR PROPERTY, WHETHER DIRECT OR INDIRECT, AND vwwnc THER ARISING IN

CONTRACT OR IN TORT.

a. Some states do not allow the exclusion or limitation of the incidental or consequential damages, so the above
limitation or exclusion may not apply to you.

b. This warranty gives you specific legal rights, and you may also have other rights which vary from
state to state.

Fill in the following for your own reference. Keep it. Registration is not a concition 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 _ “hone No.
City & State (Provincial) Zij istal Code),
Dangerous Goods Permit No. SU 5099 (Ren2) - by road or rail vehicle only, expiratio e: March 31, 2003 (Pending
Renewals)
7
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Goulds Pumps
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Residential and Commercial Water Systems

INPUT AND OUTPUT POWER (VOLTAGE AN 24{ASE)

* AlLYAR? and 2AR2 require single-phase inpuet power
o Al wall work on 163, 208-230Vinput powe
o Somoe TAGZ 5 will wark on 14, 1315V miput power

* 2= Controlier

* 4.7 Amp, 708730V single phase mput
= 1 1tk variable speed controlier

» Walt mount set « Transducer » Pre-wired

o Pump anid ank not included

2AB2 — Controller

o 6.9 Amp, 268-230V, single phase mpat
« 2 HP variable sneed conteolics

« Wall mount sei = Transducer s Pre-wirnd

o Puing and tank not inchsied

*1AB2LB1035
¢ 1 HP controller « Walt moant set
s 18 stamless steel jet pump

» Transducer @ Discharge tei ¢ VOP tank, pressure gauge

< Controfier is preaired 1o the pomp, Flows 1o 15 GPM.

2AB2TMC1F2B2
o 74P contiolier « Wall mount set = 208 230V input
» MIC cast iron ¢ stainless stecl pumgp

» Transducer » VOP (2 gallon) tank and pressure gaugo

= Contiolles is pre-wited. Flows 10 27 GPM.

2AB1IMC1G2A2
« 2 HY controller = Wall mount kit « 208-230 Vinput

* MCC castiion / stainbass steel pump

» Transdsicer < VOP (7 galon) tonk and prossuie galige

- Controller is pre-wired. Flows 10 32 GPM.

*1AB2THM1E2D0

* 1 HP contiolive « Wall mount kit = 2086-230 V input
= JMS stainfess steel pump * Transducer

+ VGE (2 gallon) tank and dischiamge pipe tee

s Conttoller i preswined. Flows, 1o 20 GPM

*1AB22HM1E2D0
* 1 AP controller = Wali mount kit « 208-230 Vgt

e HMS stamless steel pump < Transtuser

.

VGP {2 gallon) tank, pressute gauge and
discharge pipe tee

Controlier s preswired, Vlows to 30 GPM

= Al controflers outpul thren phase, 230 Volt puwer
« Al pumps are equipped with three phase motors

—————
| 2AB22HM1F2EQ

= 2 HP controller = Wall mount kit « 208 230 V ruut
* FIMS stainless steel pamp @ Transducer
© VO (2 gallon) tank, pressine gauge and
discharge pipe tee
« Controtien 15 pre-wired, {lows 1o 30 GPM.

3AB2LCB1H2DO
* 3 HP cantroller « Wall imount kit « 208230 Vst
e |.CE staindess steel pums « Transducer
* VO (2 gallen) tank, pressure gauge and
discharge pipoe tee

Controfler & pne-wired. Hows to S0 GPM,

2AB22MC1G2D2
« 2 HP contioller » Wall mount kit » 208-230 V inp
* MCT cast Borystainloss steel impadior puinp
* Presane Uansaurer
+ VOP {2 gallon) tank, pressuie gauye,
b bronze discharge tank tec

> Cuntroller and mutoc ane preswied. Hows 1o 80 GPM.

*S5AB22MC1I2K2

e 5 HP controller © Wall mount ¢ 208-230 V input
¢ MCC cast iror/stainless impeller pumgps

« Pressure transducer

¢ Pressure gauge, 110" Lronze fank tee

e Contraller and motor are pre-wied. Hows to 160 GPML

**SAB2LCC1I2DO

* S HF controller » Wall mount = 208-230 Vinput
» 1 CC stanless stcel pumys » Pressire tansducer

¢ Presswe gauge, 15 bronze tank tee

* Controller and mwutar dre pre-wired. Flows ta /0 S,

* 1 HP available in 115 volt models, see price book.
** Tank not included.
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7ARNING| The controller access cover should always
Hazardous | be securely fastened to the control box
\M__J due to the dangerous voltage/shock hazard

inside the unit.

© 7T SUPPLY AND WIRING

Power Supply

The 1151AB2 Controller requires a single

nacaruous | phase power supply of 115 volts +/- 15%.

voltage The 1AB2 and 2AB2 Controllers require
a single phase power supply of 230 volts +/- 15%. All
controllers require a dedicated 20 amp two-pole circuit
breaker. A dedicated circuit means no other 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
Connect the motor leads for 230 volt or

nacardous | 208 volt operation using the nameplate as a
\ﬁhﬁ 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

uuuuuuuuuu leads and Safety Ground wire from a 20

voltage 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.

E The controller has a high leakage current
nacardous | to ground. The terminals marked "GND"
M_j in the controller must be connected to the

safety ground from the electrical service entrance. Failure

HNF-52451
Rev 5

to properly ground the controller or motor will ¢reate an
electrical shock hazard.

NOTE: Do not use GFCI protection with this control-
ler. Nuisance tripping will result.

7: STARTING THE SYSTEM

status Code Indicator Light is not a voltage
.ndicator! Always turn off disconnect switch

voltage and circuit breaker before servicing.

Once the controller is powered it will re-
nacaruous | Main electrically charged for 5 minutes after
voltage power is turned off. Wait § minutes after

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

stor Over  1d Switches

:n the unit is powered, the Motor Over-

macaruous ) wad 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 § 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.

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.

A CAUTION

Setting the Pressure

Turn the circuit breaker and disconnect switch to the off
position, and wait § 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
PSL After the pressure has st lized, use the Increase/
Decrease Pressure Adjust Puskbuttons on the right-hand
side of the controller to adjust the pressure setting.
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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 tor a
period of twenty-four (24) months from date of instailation 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 Warter Technology distributor from whom the pump was purchased and furnish complete
Jetails regarding the claim. The distributor is authorized to adjust any warranty claims utilizing the Goulds Water Technology Customer Service Department.

The warranty excludes:

(2} Labor, transportation and related costs incurred by the dealer;

{b) Reinstallation costs of repaired equipment;

(c) Reinstallation costs of replacement equipment;

(d) Comsequential damages of any kind; and,

{¢} Reimbursement tor 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, partnershin, corporation, limited liability company,

association or other legal entity which may ¢ngage in any type of business.

THIS WARRANTY EXTENDS TO THE DEALER ONLY.

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

——ee ——-- . Jater

Goulds is a registered trademark of Goulds Pumps, Inc. and is used under license.
Aquavar ABIlis a trademark of Xylem Inc. or one of its subsidiaries.
© 2011 Xylem Inc. IM156 Revision Number 4 September 2011
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le m QUICK START GUIDE

oy
Let's Solve Water IMS-ABIE

Aguavar ABII Quick Start Guide

Installation Steps:

1. Install the Pump
® Plumbs suction aned discharge of gump inte piping.
® Install a chiock valve on the suction side.

¢ Locate the puimis as aear lquid seurce as posarhle.

2. Install the Pressure Transducer
s lostall the prossure ransduces i the tank tee providded with the gnit

® Locate the tansducor wathin 1207 ol the conteotler

W

Mount the Controller
* Mount vertically i a well venulated, shaded orea with 8 mches =l free an
space onevery side and temperature beiween 34° F and 104" F

4. Connect Input Power
¢ Connect the 10 powear from a 20 amp 2-pole circurt breaker.
¢ Do votime GFCEprotection with Al as naisance rippmeg will iesult

w

. Output Power Connections
* Connect the outpot power leads from the contioller to the 3 motor feads,
in the conduit box on the motor

[og)

. Set the motor Overload Switches (or dials, 3 and 5 HP)
* Complate systems have overloadts pre-set atlactory

7.Setthe Pressure - Factory pre-set is 50 PS)
* Push and Holel the hicicase or Decroase Pressore Aojest “ushbution
urttil the desired pressuie setuog s reachedd

* The maxinum allowable pressure setting 1s 25 pe

8. Set the Application Switches {or dials, 3 and 5 HP)
® Minimurn Speed of 10 Hz - the incoming prassure 1s within 20 PSI of the
desied pressure setung.
* Minunuim Speed of 30 Hy - the inconung prissure s 20 P51 or mote below
the desired pressare, pumping frasn a tarkoon b diawing o suction i
* Ramp Spead - Slow - Low flow: Medium - Medium How. Fast - High flow
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Agquavar A [ Controller
iypical Installation

Thie diagram shaws a set-up ior monicipal water connecnan This aliows [SHSTA
maintenance without man line shot-off.

Home Suonly Watar Main

£
+
LNECK yaive .

— Isolation Valves

AguaBoost
=== Controller
‘ I Circust e 7
i Breaker i) i
ke N, Unions ~—wCd
[— . R o Jronsducer
. . ) = L
Oiscomnect™ - | ] GaUgP-/ Relief
Tk ¥ [l

mMIULUY U

AgquaBoost {l Required Cormponents
1. Purnp with Mato)

CAqualloost i Cuntroller with Integeal Pressure Sensor Caule

2

[9S)

Pressure Tank

Prassure Senson

%]

Maounting Kit
O Tank Tee with Pipe Pluy

7. Pressure Gauge

Kylonine
www.xyleminc.com Xy le m

KETOUY npben e 840 AR T Decembiec 2010 Let's Solve Wate:
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X\/lem QUICK START GUIDE

G, 1
Let’s Solve Watar IMS- 4Bl 2

L . rABIi
Quick Start Up Guide

LABELS FOUND ON THE CONTROLLER ACCESS COVER:

Fault Codes

{ Motor Overload Setting i  Status Cades*
{| AWARNING Drsconnecl Power And Wait Far LED Indicator To |1 | ~_Green Light Codes ) i
1| Turn Off Before Touching Motor Qverload Setting Swizches. | Cansant § Standby/tow Yolage |
: 1=0UP 0 = DOWN % Chabng 4 Pung Raeong ;
{l_DIP Switch Serting | Motor Overload Setting (Amps) |: | Red Light Codas |
]/ 1234 tenn T 2A82 i ! Consant | Replaco Contralier 4
f‘ L) ek ] o warerLoss O g
| "ok | ok Witer Logger
- Bl Fressure Sensor Faalr
\ o Uhoke | Purp of Motor Bound
i - 5Blnks | ShortCaeuit
Motor Overlaad Setting Lanet GBinks [ Gound baeh
Use this Iabel 1o choosa the correat #utor Overload Switch 7Bheks f High Temperature |
Setting Ths fabel is found uimdei the controfie: access cover. 88lrks [ Over Voltage (=264Y)
Uso s labof to diagnose any sysl?*fft‘?!sovfof‘!’t: fliLblal: 9 B‘“.S ool Cveron l
e ' © " e “No Light - No/Very Low Voltage
fuundg vn the seie n! the conirolioe access coves - ~—t

; Application Swil.. w...0g ] :ple‘:a'b"
I wi
‘ swanienG: Disconnect Power And Wait For LED indicator To Turn |} Setting
; A Off Befare Touching Application Setting Switches ! Label
L Dib Switch Setting 1=UP ~ooovt se ths fabet
1232 Minimum Speed (Hz; Rawp aetting | (o choose
10 Slow ! the canret
Ty Mediim | Applicato:
B I Fast UL S Setimy
ag Lo -]l This iabel s
T 7 TTTTTTTRg ~ Medhiun: fuind ynder
! "THESE SETTINGS ARL NOT Y0 BE USEL WITH SUBMERSIBLE PUMPS. /| ATEESY COv e
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Aquavar AE

1AND 2 HP

Wirl

ig Diagral

—
Inpat Sec Marial boe
2y Swtrhe et

) Fraso

Prianne
3 P

P

Note: Vurriy contolled veltage input an label, 11% volt or 230 volt.

w Iv]
Sl ol §
e 4

et ool al v

3 AND 5 HP
* Input Power Supply . TRk
Singjle Fhase Ot
201240 vAC [ GL_(‘).,}?.,_.
LG

Note: Use 2 pole disconnect
or circuit breaker.

Xylem Inc,
www.xyleminc.com

LI R LR SEVRITP TS MR D eraper MO0
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Read and Follow

Safety Instructions!

MEDANGER|

This is the safety-alert symbol. When you see this symbol on your system or in this
manual, look for one of the following signai words and be alert to the potential for
personal injury;

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

WARNING warns about hazards that could cause serious personal injury, death or
major property damage if ignored.

CAUTION warns about hazards that may result in minor or moderate injury or
property damage if ignored.

This label NOTICE indicates special instructions which are important but not related
to hazards.

Carefully read and follow all safety instructions in this manual or on system,

Keep safety labels in good condition.
Replace missing or damaged safety labels.

Safety Instructions

o

" [ARNING |- THESE WATER TANKS ARE DESIGNED FOR
UrcRATION 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.

It is your responsibility to make sure your installation meets all national and
local plumbing and electrical codes.

- Before instailing or servicing your pump or tank be sure power
source is disconnected.

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.

) 'AUTION' - Storage tanks are designed for use on ambient temperature
- ymaximum temperature of 120°F, effective Feb. 2001) water systems. Use of
this product on other applications could cause tank failure and possibly
personal injury. Use of this tank on other applications voids the warranty.

Complete pump, tank and piping system must be protected against freezing.
Failure to do so will cause severe damage and voids the warranty.

yrOZb[e]33] - Tank contains air pressure. Do not puncture. Never throw tank
into fire or incinerator.
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Part No. 205270-000

A.O. Smith Corporation, the warrantor, extends the foilowing LIMITED WARRANTY to the owner of this water system tank.

1. TANK
If within five years after installation the tank or a part thereof shall prove upon exarmrination 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 onginal 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 temnerature water system whose
maximum working pressure has the ability to exceed 125 pounds per square inck ge (psig). (100 pounds per
square inch guage (psig) on certain modeis)
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 ing; 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
VInder this limited warranty the warrantor will provide only a replacement tank or parl thereof. The owner is
sonsible for all other costs. Such costs may include but are not limited to:
. Labor charges for service, removal, repair, or reinstallation of the water sys r any component part,
b.  Shipping and delivery charges for forwarding the new tank or replacement part rrom the nearest distributor and
returning the claimed defective tank or part to such distributor except in the state of California where such
charges are the manufacturer’s responsibility.

4. LIMITATION ON IMPLIED WARRANTIES
Implied warranties, including any warranty of merchantability imposed on the saie 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.Q. Smith Corporation A.Q. Smith Corporation

5621 W. 115th Street P.O. Box 310-768 Erie Street
Alsip, IL 60803 Stratford, Ontario N5A 6T3
B00-323-2636 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 warrartor.
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 "2 OTHERWISE FOR DAMAGE
TO ANY PERSONS OR PROPERTY, WHETHER DIRECT OR INDIRECT, AND ZTHER ARISING IN
CONTRACT OR IN TORT.
a. Some states do not allow the exclusion or limitation of the incidental or consequential damages, so the above
limitation or exclusion may not apply to you.
b. This warranty gives you specific legal rights, and you may also have other rights which vary from
state to state.
Fill in the following for your own reference. Keep it. Registration is not a condition of warranty. The model
and serial number are found on the water system tank.

Model No. Serial No. Date Installed

Dealer's Name

Dealer's Address Ph 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 (| <.y
Renewals)
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Attachment D-3

Gunnco Sidesloper P2K25.3

BEST AVAILABLE COPY
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GunnCo

Pump and Control Inc.

—Agir-~rir~ Cotmittal Pac ac e
08/02/11

Hanford Sewage lLLagoon 'roject
Watts Construction, Inc. - Contractor

Submersible Leachate Pumps

GunnCo Pump & Control, Inc.

515 Industrial Way

. Cumming, GA 30040 e-mail 1 z° 7 70aunnce.com
Phone: 770-889-7114 Fax: 770-889-2754 Project Contact Andre Steyn
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GunnCo Pump & Control Inc.
Si~esfoper™: jachate Pumping System

Project

v
|11
U]
o
*®

R R SR SN

70.

: Hanford Sewage Lagoon GunnCo Project Reference # 3362
INDEX

Transmittal,

Submittal Cover

Index

Contact Information.
Zquipment List,
Engineering Comments
Pump performance curve.
Materials of Construction
Pump Layout.

Fump Dimension Data.
fdotor Data.

Motor Information.

Mofor Information.

ffotor information

Cable fitting instaly.

Pull Cable install.

Control Panel Operatjon.
Control Panef Operation.
Controf Pane! Operation.
Controf Panel Schematic Drawing.
26 Flow Meter Data
Stainless Fittings
Warranty Information.
Troubleshooting

Safety.
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GunnCo Pump and Control, Inc.

Sidesloper™ Leachate Pumping Sy tem
For technical questions, replacement parts or service please contact GunnCo
Pump and Controi, Inc.

Mailing Address:  P.Q. Box 2789
Cumming, GA 30028

Shipping: 515 Industrial Way
Cumming, GA 30040

Phone: 770-889-7114

Fax: 770-889-2754

g-mail: Srde oL, 0o

web site: i LODOSIIOTE

Emergency: 404-316-3131

All returns must have a GunnCo Pump and Control, Inc. issued return
authorization numbar. Ali warranty issues subject to GunnCo Pump and Centrol,
Inc. terms and condition subject to component manufacturers coverage,
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GunnCo Sidesloper L.eachate Pumping System

Project Equipment List
GunnCo Project Reference # 3362

Hanford Sewage Lagoon

Submersibie Leachate umas

Seven (7) GunnCo Sidesioper Pump Assemblies P2K 25.3, stainless steel,
Tefton fitted with 0.5 HP 3/460v motor. Each pump includes wheeled carrier
(carriage) and 100" power cables. Discharge is 1 %" with stainless cam lock
fictings.

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" Hase,

Seven (7) Motor Stariers - NEMA 4X fibergiass enclosure.D. SHP, 2 V/3/60
Simolex. Pare! has HOA switch for hand or automatic operation and mag
contactor. Provides protection for tne pump fo- nign or low voltags, over or
undercurrant protec:ion, pnase reversal or ohass |9ss.

Panel opgrates in conjunction with a built in {imer and the undericad ~urrent
detection. Once sei the pump will run in auto uniit 2 undercurrent is tected (No
frow}. It wili tren turn the ocump off and the timar wiil time out to the next start
{Tirmer is acjusiable from 1 minuie ¢ 12 nours) Once it has timed out it will
restan and pump down to no fiow and iurn off anc iime our again.

One (1) Sets of Cable Fitings as reguired for gas ignt saal and cable recovery.
Operations and Maintenanca books.

Szven (7) 1" bronze flow T, flow sensar (paddie wheel type) and digital display
modnted in the pump control panel (battery aperated display)

One (1) day start up services & training

(8]
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GunnCo Sigesioperleachate Pumpding
Systemns

=ngineering Comments GunnCo Project 3362

o We are not supplying, incoming electrica! work, riser cipes, discharge pipe
or valves. These items tc be provided by generai contractor.

+ An“AS BUILT" dimension shiould be provided prior to the instaliation of
the pumping system.

e The riser pipe, wet well and callection system should be inspected prior to
final closurefwelding to ensure that no HDPE shavings, mud, rock, or
aebris is present in the system. Pipe shavings from construction is a
frequert cause o pump proolems ir new cells. Pumps are designed to
nump cear leachate. Failure dus te debris in pump is not covered under
warranty,

« GunnCo is net supplying any discharge hose or pipe,
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Model P2K.25 Series Performance Curves

250
P2K.25.8
200
P2K.25.6
150 im\\
-
TOH TTTre—
{total dynamic K254 ~
head/ ft) ..L(,),?W - \
e
ad P2K.25.2
- 50 \
0
" 3 € 2 12 - 18 - 24 7 30
GPM
{gal/ min)
15-30 GPM Operating Range
Max Length Estimated | Pulf Breaking Riser
Model | MaxH.P. | (Standard Carrier} Weight Cable [ Strength Rating | Discharge | Recommendation
25.2 0.5 24 40 i 3716 370C% 158" 18" |
L B T 0.5 24 40 3/18" 37003 1.5° | 18"
25,4 0.75 24 50 3/16" 3700# 1.5" ! 18°
255" 10 30 60 316" 37004 150 16"
256 1.0 30 60 316" 37004 1.5" : 18"
258 1.5 34 [P 3/16" 37004 15" 18"
¥ Freferred Model
Higher head pumps available.
@ ﬁﬁ @@ Sidesloper’ Pumps
GCONTROL, INC. Page 24
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P

MATERIALS OF CORSTRUCTIO

shate T

Pump Model 22K 25.3

Check Valve Housing 304 Stainiass Stee!

Check Valve 304 Stainless Steel
Diffuser Chamber 304 Stainess Steel
Impelier 304 Stainiess Stee!
Suction Interconnector 304 Stainless Stee!

iniet Screen 304 Stain.ess Stee!

Pump Shaft 431 Stain:ess Stee!

Straps 304 Srain'ess Sree;
Priming Inducer 304 Stainiess Steei
Coupling 329/431 Stainlass Steel
Check Valve Seat Tefion/304 Stainless Steal
Top Bearing Tefion/304 Stainiass Steel
Impeiler Seal Ring Tafion/304 Stanless Stesl
intermediete Bearings Tefion/304 Stzinless Steel
Sna®t Wesner LCP (Vetra®)

Spiit Cone 304 Srainiess Steal

Solit Cone Nut 304 Stainiess Steel
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L Carier rl Motor |+ {4) Motor | : /Ay Power 1
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i T [ ; ‘I End
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;0 Safety :
e ;i Cable
) N e T T 0 Ring
i X A A =< 7 :
; : \ N N !
;’ 7 \\ Sensor | ‘;‘/ N "\ '
! \_ ; p Camp (| - U
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\ \ - b=
N by N\ S
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1 h // -
N \\ - i
',/
‘_// | Fasleners provided for seree and canier collar
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GunnCo Sidesfoper ™

MODEL PZK MOTOR DATA 1.5 HIP, 460V/60

HORSE POWER : 0.5 hp

PHASE : 3

VOLTS : 460 volts
FREQUENCY : 60 Hz

SERVICE FACTOR : 1.60

FULL LOAD AMPS : 3.2 amps

AMIPS @ SF : 1.5 amps

Lire to line Resistaice : 384 - 441 Chms
Locked retor amps : 7.6 amps

11
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Apppliications
These motors are built (or dependable operation in 4"
diameter or {arger water wells.
sasic Feaidres
Carrasion-resistant Stainiess Steel Exterior
Stainless Steel Splined Shaft
Hermetically-sealed Windings
Anti-track Self-healing Resin System
Filter Check Valve
Water Lubrication
Kingsbury-type Thrust Bearing
Pressure-equalizing Diaphragm
Built-in Lightning Arrestors (Al Single-phase;
200 & 230 V Threq-Pnase)
Removable Water Bloc Lead

m Franklin-manulactured Control Boxes Available
for Single-Phase Motors

m UL 778 Recognized {North American Voltages)
Csa Certified

B ANSUNSE 87 Certified

® (nduslry Standarg NEMA Mounting Dimensions

N

No flow inducer sleeva required 1n water up to 86°F (30°C) for motors through 2 Hp

Two-wire motors are split-phase cesigns with integral starting companents and do ROt require a ¢ontrol box.
They feature Franklin’s patented 2-wire BIAC starting switch which provides Reverse Impact torgue to aid
starting in adverse environments and prevents extreme fast cycling (e.g. water logged lank).

Three-wire motors through 1 Hp use Frankhn's exclusive 3-wire QD (Quick Disconnect) Control Box with the
patentzz QD Pelay. This relay provides the ulumate in operational life.

Single-phase rnotors can be used with: Pumptec products to protect against ary-run and other instailation
concitons that car darmage motors and/or pumps. See Singie-phase Pratection Devices for details.

c T o P e e T e o
EOR VR R ST S SRS S TATES

Use branklin's MonoDrwve contralier with 1 1/2 Hp thiee-wire single-phase motors Lo provide constant
waler pressure.

Three-pnase metors can be used with SubDrive controllers Lo provide constant water pressure.

o

Poliution Recovary motors are cquipped for use in monitoring and recovery wells in which hydrocarbons and
other chemicals may be present.

Special Viter ® rubber parts and other chemical cesistant materials as listed in Constiuction Materials chart.

12
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| Attach small snap hook
|
I

{eye bolt altached) at A
| top of riser. Adjust this

end to remove slack if

required.

Drill 147
hole in
rise to

B install eye
|At+ach stamless EE'LETL e
i loop between Cable cable
“and loop on pump anchor
Cal rier ‘

e e S ]
P o T\\é %Mﬂﬂm
//:// - \\‘ \\\/ I
i )

T (.g unn CQ S/deslo,c I Pumping Sysle”‘ji

PuII Cdble Attachment mbg 1/2000 %
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Sidesioper. PUMPING SYSTEM CONTROL
OPERATION-SIMPLEX “GCCP” Series” Panel

The controller should provide automatic cperation. Under normal conditions the pump
should operate with the H-O-A switch in the A or automatic position.

Enclosure:
Fiberglass enclosure NEMA 4X rated

Main Breaker
The main breaker turns power ¢ff to the controller. Rated 15 amps.

H-0-A Switch
The H-O-£ ¢« chshouidr 1inin the “A” setting for automatic operation. T “H"
setting or hana 's for testing oniy.

Motor Starter:
Magnetic coil to energize to allow power to the pump. Coii voltage is 11Cv.

Controller:

Overcurrent and undercurreni. Once pump is running in‘auto mode the Controller
monitars current and will turn the pump off if either an overload, undercLrrent (dry run)
or volzage fault occurs

RUN Light - indicates pump is called to operate.

Overicad/Underioad Light - indicates a motor starter overload has occurred on
controlier.

Motor Breaicer-iripie pale circuit breaker-typically located on upper far right is provided
for tha snort circuit protection and aliow servic= of the system. If & breaxer trips check
for 2 shor: circuli and reset. if the breaker trips again there may be an elactrical sroblem
whizr shouid bz checked by a qualified electrician. Motor breaker switckes off primary
voltage to the motor starer contactors and oump.
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TECHNICAL DATA FOR 3 PH 460 V 0.5 HP CONTROLLER

7

; UNDERLOAD GR LACK OF FLUID
tCent-oller snuts of the purp within one second of
rinming dry, RS 2aiomaticaliy restarts the pump at

;
|
1]
|
any time you d al on the t me~ irom one minute to
{twaive hours.

trip delay reset defay
1 second udiustable
1 minute - 2 hours

|
|
|

{OVERLOAD !
i* Controller snuts down the pump due to excessive
Icurrent, it will restart it sixty seconps iater. If the i
‘motor draws narme! current Contro ter wilt aliow it 10 ‘
run. I, however, after two consecutive atlempts ore
mIeuie apart the motor continues 1o draw excessive

1current, Contraller iocks out the sump so as hat to
{burn nut » mator winding anc tne overload hght
f‘:r‘anges from on steady to bli~<ing The stanoard
iovarioad trip is 120% of norma.. As 2p%9n of 200% is
iavaiianle oy culting @ trace or the front of Coyote anc |
‘zar o cone in the 5

VOLTAGE FALLT
Comrolies will trip on voltage 17tz voltage varies
more tian 10% from e operating volizge chosen.

An ovtien of 153% ix availabie oy cuting @ 1'ace on the
rent of Controller aao can be cong i ne field.

trip deipv reser delas
2 seconds il seconds

PHASE LOSS OR REVERSAL

trip deiay reset defny ]
o seeond BU seconds

RANDOM START
|Whner ene-gizing Conteoltar by Turnirg on power at

s & oelay 0id,

oregres o~ fused aisconnect in ;
|

Ity

Ito 10 setonss before Contraler tures on tne pump.

Taie '~andom st Teature s aesignec to prevens
many pumos se-ved by a sinele power source from aki ‘
;re;iart'ng at the same instant whan nower Is restored
a‘ter a oowe’ Qutag: i
,

|HCRSZPOWER RATING

1203 voir- 2/3- 60 HP

230vo'lte 1/3 - 75 HP

1380 volts 2/3 - 125 HP i

1

[460Va.ts 12 - 150 HP i
1575 Volts 1/3 - 200 HP {
1220 8 D AINE

| For oumns wslng a seft start feature, o delay
jon start-un of fifteen seconds before [

1Conrolicr tooks for voltage. overload, of
sunderioac 1 availadie by catiing a trace on
Ithe tront o7 Cortroller and can be done in
Ithe field.

ICOLD START

2 nump- thet are pullieg from
suction ling, a cold
o ol < beforz Controller
foox~ f0r an underloac {un dry) coaditiun is
‘aval i-ont 0

ot 2Dd can be Gone i we field.

an emp

AR by

[y CUING & iTave On

OPERATING RANGT H
i S20% 10 7070 C emperatuie

i 0%t S3% numidity norcondensing
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SeaMetics
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FT430-SERIES
Ratz /Total indicator

DIMENSIONS i
FT420 A o
Fane! TR 23 Mar, Typ
FT415/F1420 FT415/5T420 Miount “
Sensor Moun? with Wall Mount Brackets : 30
Panel Cutout +N3-60
[
~— . 7Ux .18 Clanp l
| . Arna, Typ
JSAES
: 3.85 Tyn--
4 Jr—— \
f ’,_..—.._._———_.._ﬁ““‘\i
i i il
; ‘ i |
\ ‘f e 3 0" s ‘;——J
N GRS
L, ;S \v PO i
‘;f:j-j \\_ g
452" —
— .36
‘1—”-“ .20 Max,
e Fanel Thckness
=160
v H
i !
o=
b=
VB
: B 3
e 276" ] ‘
POSSIBLE APPLICATIONS ( )
{ \
r*——-————-—— ’ e : Eigawornc
. i r [ I theierng Pump
' [ !
e — ' [
oo D NI
) \ /i
Flow 3ansor i i i
] l
Fiow Sensor Input i Scaled FPulse Output

Appendix 113

Remate Dispday
oo o0

Pulse Pass-Through



Operation and Maintenance Mar | for the
200 West Area Evaporative Sewer Lagoon

SeaMetl s
P P P

HNF-52451
Rev 5

IP80 Series Flow § 18 -
instruct ns

General Information

The IP80 Series are ‘mpeller-type insertion meters de-
signed for use in pipe sizes 1/2" 10 8". High-qualty jewel
bearings and nickel-bound tungsten carbide shaft are
used for maximum: fife and extreme low friction. Bodies
are machined from solid rod for maximum precision. Low-
flow pertormance is superior. The raotation of the rotor is
detected by a non-drag Hall-effect senser. Output is a
pulse-type square wave, which can be sent iong dis-
tances (uo to 2,000 feet) withaut a transmitter. This sig-
nal can be connected directly to SeaMetrics controls, as
weli as PLC's, counters, and computer cards.

SeaMetrics |P meters are ideal for chemical proportion-
ing agplications. If nc display is required, a simple di-
vider such as the PD10 provides adjustable pump pac-
ing. Forrate anc total disolay, as well as pump pacing,
the FT415/420 fiow indicator can be mounted directly
on the IP80 Series or remately on a wal: or panel.

The P80 Senes require special fittings. since they are
not depth-acjustable as are the IP 100/200 series meters.
Installation i the fithing ensures correct depth placement
in the pipe. Fitlings are available in PVC, prass. and
staniess steel. Sensors are available in brass, 316 stain-
less steel, PVC, ard polypropylene In plastic pipe
3"-8", use an IP8Z sensor, which is 1.00" longer than the
1281 10 accommadate {he larger fittings.

Features

High level (12 VDC) — e
signa! can be sent e
up to 2000+ feet
withoat transmifter

Fithing automatically —
sels prabe at correct ——
deplh and orrentation R

A -2
Each fitting ndvidualiy ! e
cakibrated and markec .
with K-factor

{Pulses per Galion) ! |

Specifications
Sensor
Hall Effect Sensor 12 VDC current sink-
ng puise
Materials
Sensor Body PVC, Polypro, Brass.
or 316 88
Rotor Kynar
Shaft Nickel-pound
tungsten carbide,
ceranuc optional
Bearings Ruby jewel
Maximum Pressure
PVC 175 PSI (12 bary at 75° *
Polyprc 175 PSI {12 ar) at 75 *
Brass 200 PSi (14 bar)
316 S8 250 PS (17 bar)
Maximum Temperature
PVC Polypro 130" F (65° C)*
Brass, SS / 200° F (93¢ C)
Accuracy £ 1-1/2% FS

Fiow Range (GPM;&

120 34" 1 ty2r 2¢ 3t 4 gt gt
Min 028 05 08 18 31 69 12 = 47
Max 28 50 80 190 314 691 1200 2700 4700

Cable #22 AWG 3-con, 18

* {see Pressure vs Temperature chart)

Meter mount aption
lor electionics:

* FTL16/420 (Rate/Total)
« AQSS (4-20 mA}
* FD10 (Dwider)

Jewel bearings for

~.  superior low-fiow

performance.
Threaded housings
allow for ficld repair

L1- g t0A
Page 1 of 4
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installation

T =

i These water meters are not recom-

/F\\‘ mendec ior installation downstream of
1IN

the bolar “‘eedwater purmp where instal-
(e

iaron fault mey expose the meter to
soller pressure and temoerature. Maxi-
murs recommendes temperature is 130°F (Plast.c).

i 200°F (Metal). i

Fitting Instaliation. 1230 Series metars require soe-
ciai fittngs. The meter {itting musi first be instaked in the
omehne, Straigne oips of @8 1eas! tan times the diameter
upstream of ine mele- ano ‘ive diamerers downstream
arz surengly fecommengec. Inadecuate straigni cice
esnzgially downstream of an elbow. cnange in pipe di-
ameier, 97 parkiahv-dD2nec vaive. Can resull ir Signii-
can inaccoracy. yocaly this inacsuracy is in tne form
¢’ tne meisr reading lioh. Soms 1260 Series mater fit-

tings afre supaiied with Lpsream straignt pipe

| - 5

Diameters

=10

Diameters

n the targe- sizes, the length orovided is fess than ten
diamerers upstream ahd five downsream. it is not ad-
visabie to connect directly 1o the end of these fittings
with & fow-distuhing cevics such as a valve or elbow. i
possivie, straicht pipe shouid be audec 10 these fittings.

Caution: Mever remove the u-
\ clip retainer when the pipe s
under pressure. Always remove
pressure from the pipe betore
atlempting to remove the mete:
Removal under pressure may resuit in damage ]
o7 serious injury.

A PVC fitung is usually instafteo oy solvent welding. The
slairiess ¢ anc brass mate- fitings have temam pipe
Hrezcs requinne the 2ooropitate maie treadec irngs.
Sacd.e fungs s 28 7' 2ng above) r2ouire 2 hole to be
cJt i the pinE. The recomnmenasd noe size is 13447

20t

Meter installation. After the meter fitting is istalied in
tne pipzling, the meter can e insiaflet in the fiting. Press
tha meier inio the fitting as {a- a5 i wil go. Tnen retain
e metar in piace by inseding e L-pn. This pin

can beinstalled from eithar side. 1tis sgmetimes neces-
sary to rolaie the praoe pack and fortn slightly to star
the pin into the slois on tre crodz. Shaes fne oinin as far
as 1 wil go.

Ckay, if no air in pipe

u
1

ST

Qkay, if no sediment
in pine.

Meter Connection. See tne "[P80 Series Connectioris”
diegram for meter connecuons. Unless the meter is sup-
plied pre-cannectec o g meter-mounted FT215/820 flow
indicato” three isads must be connectec. These three
1eacs are cclor coaed  Tne red wire (5 6-24 VDT posi-
iiva, tre olack is regative, and the write wire 1s the sig-
nal lgad.

IP8C Series Connections

e R 14
R hite (3G

N~ Blace {-)

K-factor. I tnz 'P80 Series meter is ordered with its
fitting, the mate- is factory calinrated in the fitting. A K-
fastor (meta: factar) 15 Indicated on the side o° the fit-
ting. Tris represents the actual number of puises per
czhon the meter groducad dunng the ‘actory ow tes:
Tnis numbe- car enterec into an F1415/420 o7 75210
fiow ndicaicr (0 make it rezc orgperiy. If 2 puiss civicer
i3 oeng ussl. ine Kfactor s 1ns starting pointior calce-

‘aurg the cviger aumber. DE
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GunnCoc 8/ fesioper.
Pumps and Systems Warranty Pelicy

1. All Sidesloparnm GunnCo packages sold as sogecified anc complete systems {pump, panel, and leve)
sensor) shall se covered by a 12-month warrany Tne warranty penoc oegins upon the date of shipment
and covers ali componrents agamnst faiure to functior dus to workmanship. comaonent failure, or matenals
comuatipility for the aoglication as recommendec anc scid and paic for within guoted terms,

2. All Sidesloperm pumps of comoonents not sald as & compiets sysiem ars subiect to a warranty period
of one year from shipment date or per the manuiacturers stanoarc warranty whictievar expires first.

3 Ciams under tne warranty can be maoe oy ¢diaining a returr avtnorizatton number from GunnCo during
the warranty period anc returning the detective campanent(s). freignt pre-paxd 1o SunnCo or the proper
senvice lecation as directed by SunnCc Detaiis of the prebiem snrouic be inciuaea with the rsturned item
along with tne return autnorizaticn number. Tne aefective cemponent must be returnac within 30 days of
the authorization date Tne ophion to repair, reolace, or adjust the probiem comporen: shall be thai of
GunnCy. Costs assczialed with troulesnooting. remsvai of rep.atement of comoponents, rental eou oment.
rush precium cnarges. anc freignt is not inc:uged under warranty.

4 Warranwy 0o2s not cover normal wea’, damage aue 10 accident o7 physical damag= (ouring shipment,
insialiatior., storage’ acis o nawre (hahtrng) {(diown fuses ana voliage monitars; misuse, abuse,
IMpropsr s1orage irproper/aefective aiecinca servise (ow/har voltage:suraes), imoropar ir:stal,
rnpraper seiection, or :mpreper or unauthorizea service or moaifications.

5 GunnCc accepis no responsioiiity for camage. 165s, ar expenses incurraed tnrough the saia o7 use of its
eaquipment. Under o conoivor shall GunnCp be heid iiane o1 any special incidenial or consequential
damage.

System instaiiation Service Warranty Policy
1. Pump systems soid 3s an instalied sysiem projec: packacs are coversg for & 12-month service perod after
instaliation by GunnCo or our represeniatve. The warranty does not cover physica, damage, asuse.
misuse, freezing. :mnropse: operahlicn. 07 aamage dus (0 UNautnor7ec desigr revisions of cperaing
parameters. Maten  failures may be subject to the arigina. manuiaciurer terms ang conditions o7
warranty.
Thz serv.ce warranty precedure snal inciude confirmation of natura of grovizm tc GunnCo ana may require
lozai electrician or s'te personna’ te confirm scope of probier
3 Repairs by others snouid oe autiorized by SurnCe. No invoices or pack cnarges wilh be accepizd witnout
prior approvai by GunnCo. Charges shouid be customary ana inciuoe a writter descripiion of the problem
and solufion Camaged components must be rewrnaed 1o Gunnlo for warranty consideration
4 Wren applicaoe GunnCo /eQuests siie parsonnei replace & camaged componant (such as piug It darts) or
check staius ligms
5. Service wtsizs cete 1ec 0 2 non-warranty “elatec are subject to normal Gunnlu service cnarges, per
diem: rates, anc rave! ttme charges
Service ki i, Repairs and Components/Parts Warranty Policy
1t Bervice labor s war-anize for aualty of provides sefvice. Renai's by GuanCo o~ GunnCo renresentanve are
warraned for 50 cays from onainal instaliztion/senvice dates. Fadare gue 10 work by otpers, modifications non-
acgroval for croper "enaitz temoorary repalrs, malsriais by 0125 abuse, misuse, asts of naiure ant non-
reccnIMencEd Das o compoienis may not pe coverec by this waranty
Parts anc comparer: ace subjact to ongina. manifacturar s warra™y periods and imits and may be subect to
raruiacturer's final mgpecion of a faled nems.
GunnCo retaing ngri 1o (@pets repac CT r2AUNC iEDT ang mateials unde- the warranly where aprlicanle
Reparr waranty for snop r2parrs s 90 caye anu Soes no! incluce freight, removai. instaltation, nor-GuanCo
proviees serpenens of 23 roted for above s2rvice warranny

o

~N

H o

T R R T T R L T D T Ry Rk kRN L L L L R e B e L ey B P e L 7 )
Please contac! us mmegiate.y snould vou susDect 1ere may be a orov.em or if you have any g.estions concerning the
cosraticn o7 nstaigion of & sysie™ 07 Cembonen: 3y toniaciing Ls mrediately we can assist +0 determining the
oroblerr ang crovics ing ‘asizst pessibiz respor

no
(e
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Troubleshooting
'PROBLEM CAUSE ' CORREGTION

" Pump is rotating in the wrong | Reverse two legs of wiring and
. direction (three phase pump = re-try.

|

i ! only). 1
| B : ;
| ; Pump is uncer sized for ¢ Check pump size against
I application. ' actual system reolirements.
- Pump does not : '
. produce flow or | Check pump inlet screen or
. enough tiow ! Pump is clogged. 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. |

Fump has excessive wear or | Service Pump-inspect
' internal clogging or damage ] discharge port & impelier.

—

* Pump wiii not start | Not enouch liguid inwelito | Switcn pump cantroiler to "H" |
: " start pump | pasiton |
: . H
i NG power a! motor ; Check incoming power/phase
‘I ; * monitor and fuses
! | Powsr on but pump will not | Check contacior zol-test in "H"

. star-Cortacter will not pull in |, Contact electrician to check

. Defective vower cable/wiring . Testinspect wiring :
) ' |
! " Motor locked Lo irspect Pump tnied & Check Impallar
| Tripped overload, Mgctor iockeo up 1 Cnece PumnlReouid # Required

\ breaker, or blown fuse — |
' | Shert Circui 1n cable or Inspect cabie/wiring replace as |

\ | wiring required. |

! ; — -
| . Blown transtormer fuses Testreiace transformer

i ; - 1

| Low voltage or phase ioss | Testincomrg powsr (auto reset) _JI

. New Fuses Biow | Coanfirm correct size fuses !

|

29
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Sidesior *w rUMPING SYS:EM

SAFETY

The pumping system is designed to allow for an cperator to check the system
with a minimum of electrical knowledge. However when working around the
pump and controller the foliowing minimum safety precautions should pe appiied.

When doing any service work within the interior of the controf panel the
main breakar shouid in the off position.

Wher visually inspecting interior controt panel compenents do not touch
any component unless power is switched off.

Turn off power when reolacing fuses

When working in the wet well or handiing pump power should be off

A qualified electrician should install and connect the control panei.

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 net work on control panel in wet conditicns.

All service work should be perfermed by qualified personnel

Any modifications to control pane! 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, controller, or components or returns and
replacement of defective components call GunnCo @ 770-899-7114; Fax # 770-
889-2754; e-mail :niciounnac.com.

30
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Attachment D-4

Seepex BNS52-6L.S
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Additional information vendor information can be found in Hanford Site

Integrated Document Management System (IDMS)
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seepex.com

Operatin and Assembly Instruction
Progressive Cavity Pump

Commission No.
830709

Job#

2113301
Tag: SS Tag Pump:
STS-P-002 Sludge

Mixing Pump
Re: uctions before ]
be¢ any work!

Issue: 01.12.2012

Type

BN 52-6LS

Always keep instructions
handy on the worksite.
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1.0
General

11
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

1.241
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.

1.23
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

HNF-52451
Rev 5

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.

1.27.2
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 |IA 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
applical

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.

c Al ITION
This documentation 1ust be kept available for at
least 10 years.

existing operating instructions will be supplemented by
an additional sheet together with a new cover sheet.
The date of modification and modification index will be
noted on the new cover sheet.

Ausgabe B/02.01.2006 Dokument OM.GEN n1a Biatt 1 (2)
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1.2.8
Copyright and industrial Property Rights

These operating instructions are copyrighted. The
reproduction, in particular by photocopying, of these
instructions is not permitted (§§ 54, 54 UrhG) and
constitutes a criminal offence (§ 106 UrhG).
Proceedings will be instituted if the copyright is
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.

1.210
Technical Data Sheet
see Point 9.

1.2.11
Performance Data, Load Index, Power
Consumption

are indicated in the associated data sheet, Point 9.

1.212
Sound Pressure Level

The sound pressure level and/or noise characteris-tics

of the seepex machines are as ained in
accordance with DIN « 35, The measuring
guidelines are largely identical with the international
standards ISO 3740-1980 and ISO 3744-1981.

1.213
Operating Range

Employment of the machine is not permissible for
purposes other than those stated in the data sheet,
see Point 9. see [
arising through failure to comply with this operating
range.

13
Supplementary Infor  tion

1.31
Accessories, Optional Extras

Please refer to the data sheet, Point 9.

ot accept liability for damage

HNF-52451
Rev 5

General

1.3.2
Company Address, Service Addresses

see Point 11

Ausgabe B/ (02.01.2006 Do OM.GEN.01e B ()
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2.0
Safety

These operating instructions contain basic require-
ments to be observed during the installation, opera-
tion and maintenance of the machine. Therefore, the
instructions must be read by the mechanical fitter and
by the technical personnel/operator responsible for
the machine prior to assembly and commissioning,
and kept available at the operating site of the
machine/plant at all times.

Compliance is required not only with the general
safety instructions given in this section but also with
the detailed instructions, e.g. for private usage, given
under the other main headings in these operating
instructions.

21
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:

f

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.

HNF-52451
Rev 5

Safety

2.2
Personnel Qualifications and Training

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 enviro 1 ot age
of hazardous substances

24
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.

Ausgabe
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25
Safety Instructions fo e 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 brouaht to

a standstill before w £ -ied out s comply
with the de-commissioning procedure aescribed 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 st be replaced
in position and, where applicable, re-activated.

Before re-starting the machine, observe the points
listed under the heading "Initial Startup”.

Di

EL; L/ u3s.U1.2006

document
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Safety

2.7
Unauthorized Modification and Manufa re 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.

um.sar.ute oot 2(2)
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3.0
Transport and Intermediate Storage

3.1
Safety Precautions

Employ appropriate transport means, hoists and
tools when transporting and storing the machine,
always observing the safety instructions.

3.2
Transport

Depending on its weight, the seepex machine must
be transported manually or with appropriate trans-
port means. Comply with the transport instructions
on the packing.

33
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.

34
Intermediate Storage/Preservation

Uniess 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.

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 C/23.01.2006 Dokument OM TRA 0{e Blatt 1 (1)
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4, 4.5
Description of the seepex Progressive Cavity Design Variants

Pump and Accessories
Refer to the data sheet, Point 9, for the design of the
41 seepex progressive cavity pump. Other design
General Description, Design and Mode of Operation  variants are possible, whereby seepex must first
check whether a particular pump is suitable for the

Like all progressive cavitv bumps, seepex pumps intended purpose.

belong to the rotating pr  ive-displacement pump

family. The characteristic attribute of these pumps is 4.6

the special formation and arrangement of the two Operating Site Specifications

conveying elements, namely the rotor and the stator.
Operating site specifications are listed in the data

The difference in the number of threads possessed sheet, Point 9. Details of the space required for
respectively by the rotor and stator produces a installation, operation and maintenance are given in
chamber that opens and closes alternately in line Point 5.2.1.

with the constant turning motion of the rotor,
effecting the continuous transportation of the
conveying product from e suction side to the
pressure side.

The geometrical formation of the two conveying
elements combined with the constant contact that
exists between them result in sealing lines that effect
an airtight seal between the suction and pressure
side in every position of the eccentric screw, even
when the pump is stationary. The pump owes its
high suction capacity to this

sealing between the su  >n 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 appendec  nensional drawing,

Ausgabe B /02.01.2006 %™ OM.DES.01e S 1(1)
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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.

52
Initial Assembly

5.21
Inspection Prior to Commencement of Assembly

5211
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.

521.2
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
5213

* freedom of movement to:
operatet Irive/
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

HNF-52451
Rev 5

Assembly and
Installation

5213
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.
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522

Installation of the Fully Assembled Pump

" 'Installation in conformity with data sheet

Installation of the pump is permissible only in
accordance with the data sheet specifications and
the associated basic drawing, see Point 9. Any
change in the position must be checked and
approved by seepex.

Tension-free mounting of pump

This rule applies to pumps with and without drives,
to versions with and without baseplate, for
mounting on the foundation or other bearing
elements. The entire area of all bearing surfaces of
the machine must rest on the ground. Any
unevenness must be corrected by appropriate
supports.

Correct seating of drives

All drives have been aligned ready for operation
and mounted by seepex. However, displace-ments
may occur during transport or installation. For this
reason, check that the alignment and fastening of
the drive and coupling are correct.

Protective devices

On completion of the assembly
and installation work, immediately
mount all safety and protective
devices in their proper locations
and set them in operation.
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523
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, 7"
Point 10, as well as the safety speci- L
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”

An increased starting torque is necessary due

to the clamping between the rotor and stator
conveying elements. © 5 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  =cial arrangements have
been made with seepex.

Three-phase cage motor

Delta connection Star connection
~
A -
~ N o T i
Twe T2 TVZ‘ [ sz ol Ty
—~ ) ,\‘Terl al ~ s A
S Py S pog Qv pv
| \ [
‘ |
~ N ~ ~ < ~
= i e @ ® @
L1 12 L3 1 1?7 _3
low . high . . .

voltage indicated on rating plate

Speed regulation via frequency inverter

When progressive cavity pumps with frequency-
controlled drives are started up problems may occur
due to unsuitable or wrongly set frequency inverters.
For this reason we recommend the purchase of the
complete drive, incluc | frequency inverter, from
seepex, so that the frequency inverter can be tuned
on the seepex test field along with a trial run.

Ausgabe B/02.01.20U6 _oki.._...
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Ensure that customer-supplied frequency inverters
comply with the starting torque and running power

specified in the appended data sheet, Point 9.
CAUTION

Consult the appended document TI.LFRU.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.

5.253

Residue-free Piping

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.

5254

Tension-free Mountin
CAUTIGw

Pipelines and other components requiring to be
connected with the pump must be mounted without
stresses.

5.2.55

Fluid Connections for Optional Extras

Consult the data sheets, Point 9, for information
regarding the optional extras, if any, that are fitted.
The technical description is given under Point 9.

OM INS n1p  Dlatt 2(2)
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6.0
Commissior |/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

e 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  int 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.

6.24
Electric/Hydraulic Connections '

The connections are listed in the
appen manufacturer's documents,
Point 10.

The risk of exposure to electrical
hazards must be ruled out. Always é
observe the safety regulations valid =

at the site of installation.

HNF-52451
Rev 5

Commissioning/
De-commissioning

6.2.5
Checking Direction of Rotation a

The rotational direction of the pump ! :
determines the flow direction of the i

conveying medium.

Flow direction Flow directi
| ‘
vl ¥
| &

— ,1_/\/;,\ — AN

d JU\C/D R JU\, J
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document

1SSue

counter-clockwis~
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
Contr 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, se must
be carried out in accordance with the appe
manufacturer's specifications, Point 10. Pay attention
to the operating specifications in the data sheet.

Om oM e BlRt 1 (3)
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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.

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
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
ar during all installation work.

HNF-52451
Rev 5

Commissioning/
De-commissioning

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
the drive engine.

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.

Ausgabe c/ 02.01.2006 (Dokument OM Cumarie Bla(:;t 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.

71
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

7.21
Lubrication

7211
Rotor anc

The rotor and stator are
medium.

bricated by the conveying

7.21.2
Shaft Sealing

Consult document OM.SEA.__ for information on
lubricating the shaft seal.

7213
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 maiEc ““““““““ '

C
Usage of other grease types will lead to premature
joint failure and render invalid any right to claims
under guarantee.

Ausgabe
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Service and
Maintenance

7.21.4
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.

7.23
Drives and Optional Extras

A\

For maintenance and inspection
specifications, see the appended
manufacturer's documents, Point 10.

7.24
Supervision during Operation

7.2.41
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.

7.25
Preventive Measures

To avoid the expenses incurred by lengthy stop
periods of the pump, s ex recommends the
acquisition of a set of wearing parts and a set of
gaskets. The contents are listed in the document
OM.WPS.02.
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7.3 Lock drive shaft against rotation.

Dismantling the seepex Progressive Cavity Pump While dismantling the stator (601) with tool
(W2/see Point 9) prop up the rotor (600) with

Tools are required for dismantling and re-assembly. support (S) to prevent it from falling.

These tools are listed in Point 9 of the document

OM.SPT.01. W2

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 m
7.3.4) or as individual components (Point 7.3.5). ‘Hf ]\U
Before commencing the dismantling o0

of pump parts, safeguard the pump

against tipping over or falling down A 7.3.3 ) _ _

by fastening it at the lantern (200). Suction Casing (500) - Dismantling

Fit the rotor (600) with a protective cover (SH) and
underprop it with support (S) to prevent it from falling

, _L down.
é - ﬁam
% 509 507 506
7.31

Pressure Flange (700) - Dismantling

200

Prior to dismantling see Point 7.3.2
Before dismantling the stator (601), provide it with a
support (S) to prevent it from falling. 7.3.4

Rotating Unit (RTE) - Dismantling
604 606 6502 606 604 ~*YTION

Before dismantling uie rotating unit it is essential
i " to comply with the specifications in document

‘H> U . OM.SEA.__ (Shaft Seal Dismantling).
\
LS ‘

I '/Remove flushing connections at shaft seal
housing (SEA).
Raise/shift splash ring (310) and eject plug-in shaft

700603 807 606 601 pin {309) in horizental direction.
1R wve rotating "E)/plug-in shaft (307),
7.3.2 . . together with shaft seal (SEA) from output shaft of
Stator (601) - Dismantling the drive (ANT). See Point 9 for tool (W10) used for
o ) pulling off.
M_alntenance tip: . See in document OM.SEA.__, for removal of the
Disassembly of the stator can be made consider- shaft seal (SEA) from the plug-in shaft (307).

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 e t
of the rotor will th  {istribute the antiseize agent
over the inner surtace of the stator and reduce RTE
the friction between rotor and stator considerably. ANT

SEA 307 310 &7309

Ausgabe . Dokument . Blatt
issue 02.01.2006 docume Oha naar nze sheet 2 (4)
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7.4.6

Prepare main components: Pressure Flange (700) - Assembly
Prepare rotor (600), coupling rod (400) and

plug-in shaft (307) as described in document Tighten tie bolts (602 and 603) in equally.
OM.PJT.02, Point 2. to 2.3

Joint (G) re-assembly as described in document 604 606 602 606 604

OM.PJT.02, Point 3.

T —— To T T

ToT 4
5 a

7.4.4 700 603 607 604

Suction Casing (500), Casing Gasket (501) - Re-
assembly

Fit protective cover (SH) on rotor (600) and prop
it up with support (S).

509 507 506

L)

600 500 SO
7.4.5
Stator (6! - 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

601 ANT

Ausgabe B /02.01.2006 O™ Nm mAIl 02

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 h  es of

the holding band loop (SuL). \

Lo
Remove holding bands  16,407). 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).

(el

: S
AR /’j%y f&“

y

TR

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.

HNF-52451
Rev 5

Pin Joint
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.

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).

W1k

2.0
Prepare main components for Re-assembly

21
Rotor (600) - Preparation for Joint Assembly

First remove any burr, flaws or similar defects from
the rotor, then clean it.

B
fusgbe  C/02.012n0A  PoKument oM pyT 02 PR 4 (3)

Issue
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2.2 3.0

Coupling Rod (400) - Preparation for the Joint Joint - Re-assembl

Assembly

CAUTION To guarantee the proper function of the joints, it

As a precaution against the incorrect re-assembly of is advisable to renew the coupling rod pins (402),

coupling rod bushes (404), we recommend the em- guide bushes (403) and coupling rod bushes (404)

ployment of coupling rods (400) whose bushes (404) all at the same time.

have been pressed in by seepex.
Joint head on rotor (600) and plug-in shaft (307)

Press in new coupling rod bushes (404 using tool - Press guide bushes (403) in by nnly 2/3 of their
(W4) and (W14/see Point 9). length using tool (W4/see Poin
- Fill joint head with joint grease (098), see index for
L Wi, \JA special grease
. STy i - Slip on joint sleeve (401)
L i |
L 14 — ,
| AT @E (=i

Q@ T ﬂ ' § '*\4 \%‘—%@W | )
N R v ] 400
SRS C N AN AP BN

>
“Position of coupling rod bush (404) 1 ' ﬁﬂ ‘é\ﬂ | \Qﬁ

gy e v T
P 9A ;- T
i MLl N

Coupling rod (400}
Lo 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).

correct incorrect
pressed in centrically  pressed in eccentrically
result: joint fracture

Marking notches in (MK) in A-A axis

permissible rotation 1,5° 0T oLge L0y 430
o sl [Etallning
: t@}/‘ } e MQ},M% i (u Tt\“w lj} ]AE‘.
: D N Nl
correct in -ect

11Guide bush (403)

pressed into A-A axis pressed In rotat Press in with tool (W5/see Point 9)

result: joint fracture

23
Plug-in Shaft (307) - Preparation for Joint
Assembly

Remove any burr, flaws or similar defects from the
plug-in shaft (307), then clean it.

Ausgabe C/02.012 Blatt 2 (3)

Issue P sheet
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9.0
Auxiliary seepex documentation
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1.0
General

_Please take the appertaining drawing from
respective pump data sheet.

1. 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 sea  d leakage is

unavoidable.
ATTENTION

Components that may contact leakage must be
resistant to corrosion or be protected accordingly.

Mechanical seal leakage must be drained in a safe
and proper manner.

HNF-52451
Rev 5

Single-Acting
Mechanical Seal

4.0
Flushing or circulation of single-acting
mechanical seals

Single-acting mechanical seals contacting the con-
veying liquid require no additional flushing or a
circulation pipe because sufficient flushing and heat
exchange occurs around the seal due to the
conveying liquid.

However, in particular cases, a direct flushing pipe
can be installed into the flushing connection on the
mechanical seal housing.

5.0
Commissioning

Regardless of the pump's operating status, the con-
veying medium to be sealed must always be in liquid
form at the mechanical seal. This particularly applies
to the pump's commissioning and its placing out of
service.

6.0
Maintenance

When operating the pump according to the instruc-
tions, no maintenance is required.

Ausgabe
ISsue

B /04.01.2006

gokument OM SFA Oce

1(2)
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7.0
Disassembly / Reassembly

71
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 mech: al seal housing (333) from lantern
(200).

- Press counter-ring of mechanical seal with o-ring out
of mechanical seal housing (333).

. Rt -

b se e :ﬂg\é F f% -

307 332

\ / —Lj, ] .
LT =l IE“*VE\E'
e U

HNF-52451
Rev 5

Single-Acting
Mechanical Seal

7.2

Reassembly

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).
ATTEhITInLI

- Oil or grease must not be uscd 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.

- Pos >f splash ring:

Collar of splash ring shall be fitted in a distance of
about 0.5 mm to lantern (200).

| \ E?Ji\w‘/

i3 -

! A

R g L N =
Gl . RISy
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10.0
Manufacturer’s documents from st -supplier
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Keywords an Symbols

Following symbols for particularly important information are used:

“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

could lead to personal injury or damage to equipment

ATTENTION! Identifies a potentially dangerous situation. If it is not avoided the

CAUTION! Draws attention to a hazard or unsafe method of working that
. product or something in its vicinity could be damaged

IMPORTANT!| Identifies tips for use and other particularly useful information.

[en MG1/dw-00 / June 13, 2006] e we
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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 1SO 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 moedifications 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 autharised, trained and instructed personnel only.

The responsibilities for the respective jobs to be done have tc 2 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.

WwanRuni~l Seals that ha in used with hazardo! )stannk. must i properly

cieaned so that there 1s 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.

Y/ June iu, cvuy
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Instructions for worker's protection

N

WARNING! | If the medium to be sealed and/or the supply liquid is subject to the
Hazardous Substances Regulation (GefStoftV), the instructions for handlir

dangerous substances (safety data sheets to EU Directive 91/155/EEC) and the
accident prevention regulations have be observed.

Mediumtol 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 prc er
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.

[en MG1/dw-00 / . 313,2006]
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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
Aufere 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 indeper ntly. It is intended to be
incorporated into or assembled with machinery.

ype designation

BURGMANN Mechanical Seal MG1/dw-00

1signate

Thisr hanical 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 fferent 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.

[en MG1/dw-00 / June 13,2006 nev. 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) : 10-100mm

(
Pressure to be sealed (p1) © 12barg
Temperature to be sealed (1) : -20...120°C
Max. sliding speed (vg) . 10m/s

Operation under several limit values simultaneously should be avoided as higher
loads (pressure, temperature, speed) can increase wear or lead to dan e 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 MG 1/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, dia¢ ams

Assembly drawing MG 1/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 fiaures in parentheses, e.g. (2) define the respective
part item no. in fig. 1. The parti n no. may vary from those ste | in the assembly
drawing.

[en MG1/dw-00 / June 13, 2006]
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Versions

m MG12/...
m MG13/...
m MG1S20/...
B RMG12/...

a MG1 MU TIPLE 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-PTl -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

fen” MG1/dw-00 / June 13, 2006 Rev. 10.1
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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.

WADNMINGI | [f the medium to be sealed and/or the supply liquid is subject to the
rnazardous Substances egulation (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 ¢  ressiveness corresponds to that of
n lium to be sealed.

Leakage of mechanical seal at outboard side has to be drained and disposed
properly.

IMPORTANT! | Components\  >h may get in contact with the leakage have to be

corrosion-resistant or have to be adequately protected.

[en MG1/dw-00 / June 13, 2006] Ciovs s
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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.

e 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.

JAN

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:
o Feed the degreased sealing element (o-ring, rubber cup) onto the seat.

If present:
e 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 | ricant.
~ Use a distance sleeve, if necessary.

¢ Remove the cardboard washer from the sliding face.

e Check the rectangular position of the seat to the shaft axis.

[en MG1/dw-00 / June 13, 2~""" 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 resutft 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.

Instruc ons for start up

Safe checks before start up

e Torgue transmission between mechanical seal and shaft duly installed
¢ Supply connections tightened pressure-sealed

¢ Disposal connections installed environmentally safe

For a safe operation of the mechanical seal we recommend to apply at inboard the
most suitable type of circulation described in API 610 / 682. This measure protects
the seal cavity from deposition of solids.

* Flood machine and seal cavity (stuffing box) with medium and vent thoroughly.
= Now the seal is ready for operation.

[en _MG1/dw-00 / June 13, 2006] feove v
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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:
e Temperature
e |eakage (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 e kind of failure and record it.

= |n 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.

= In the event of a inadmissible temperature rise, the machine has to be st ped
for safety reasons.

Iftl e amalfunction which you cannot correct on your own, or if the cause of
maltunction 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
disassemble  with approval of the manufacturer or when a representative is present.

en MG1/dw-00 , vune 1v, 2006
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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

HNF-52451

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 ¥z inch of the bottom of the fill plug threads.

OPERATION AND MAINTENANCE CHECKLIST

Operate the equipment as it was intended to be operated

Do not overload.

Run at correct speed.

Maintain lubricant in good condition and at proper level.

Dispose of used lubricant in accordance with applicable

faws and regufations.

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.

SRS

5

www.nord.com
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NOTES

BIM 1010/2005/03 11 www.nord.com
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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 fpr all or any part the articles covered by this quotation unless specifically excepted therein:

f .
4., v.CES quoted shall only be valid for orders
placed within 30 days from the date of issue o° the
quotation. Prices are F.O.B. our plantin U.S. or
Canadian dollars. We reserve the right to correct

typographical or clerical errors.

.« —.—-.5 are subject to approval by our Credit
Department. Unless otherwise stated, if paymment
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 tanffs,
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 o be charged
automatically at the rate imposed at time of
importation/shipment. Any change in law,
regulations, or Govemment 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 ctange
in the price quoted.

Untit 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.

e weww o SECUTE any obligations due to ¢ X,

Inc. from the customer (whether or not unuer wiis

coniract) 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 oct 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:\seepexiterms.doc

Cancell:

After acc..,.......2, 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.

++v w ot 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 piant 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
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guarantee all work and services performed by
us against defect arising from workmanship
and/or matenials provided by us for a period
of ninety {90) calendar days from the date of
shipment to customer.

¢} Al 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 fiability
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 resuiting from delay and/or late
delivery due to causes beyon

reasonable control. In no eve.. vl
seepex, inc. 2 for any claim
exceeding the wuwunt of this order. Our
quarantee on products of other than our
own manufacture is limited to the

guarantee_extended to us by the original
manufacturer. On anv claims for repairs

conditions, or w.
respect to prodi
express or impli
includina warrar
1 ur gu:
Ly appny 10 mat
which have bee:
neglect, or acCitei .

seepex, Inc. shall be held free and
harmless from &

v i s e v,

ES

18ig h
e, sud OF icpansu uiue uns
contract.

Property 3

The cust...... - . <pw.., . 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

Europe:

Great Britain

seepex UK Ltd.

3 Armtech Row
Houndstone Business Park
Yeovil Somerset BA22 8RW
Tel +44.19 3547 23 76

Fax +44.19 35.47 98 36
sales@seepex.co.uk

France

seepex France SARL

1, Rue Pelfoutier

F-77183 Croissy Beaubourg
Tel. +33.1.64 11 44 50

Fax +33.1.64 11 44 89

info fr@seepex.com

Spain

seepex GmbH
C/Copenbague, 12
Edif. Tifan Oficina 207
28232 La Rozas
Madrid

Tel +34.91.636.13.53
Fax +34.91.640.93.71
jspoerck@seepex.com

Asia:

China

seepex Pumps (Shanghai) Co., Ltd.

Xuanzhong Industrial Area
201300 Shanghei

Tel +86.21.38 10 88 88
Fax +86.38 10 88 99
info.cn@seepex.com

More seepex sales partners in Europe.,
America, Asia, Africa and Oceania

you will find onour website,

issue

A/2411.2008 sommet OM.ADR.OTe

Austria Belgiun

seepex GmbH

Sales Office Austria
Obermdllergasse 18
A-3003 Gablitz

Tel +43.22 31.6 10 85
Fax +43.2231.6 1085 20
hfriedl@seepex.com

seepex GmbH

Bureau Belgie/Belgique
Industriezone Klein Gent-Link 21
Welvaartstraat 14-1 bus 15

Tel +32.14.50 14 71

Fax +32.14.50 14 61
seepex.be@seepex.com

trland Italien

seepex UK Ltd

Branch Office Ireland
No 5 Arden Glas
Portlaocise

Co. Laais

Tel. +353.5 78 68 18 26
Fax +353.578 68 15 87
mryan@seepex.co.uk

seepex GmbH

Piazza Luigi di Savolia, 22
20124 Milano

Tel +39.02.36 56 93 60
Fax +39.02.92 87 78 53
info.it@seepex.com

North America:
USA

seepex INC.

5100 Speedway Drive
Enon Ohio 45323
Tel.+1.937.8 64 71 50
Fax +1.937.64 7157
sales@seepex.net

The Netheriands

seepex GmbH

Bureau Nederland
Maagdenburgstraat 22¢
NL-7421 ZC Deventer
Tel +31.570.51.66 44
Fax +31.570.51 60 77
seepex.ni@seepex.com

India Japan

seepex India Pvt. Ltd
Office No. 305

Raheja Arcade Building
Sector 11, C.B.D. Belapur
Navi Mumbai 400614

Tel +91.22.4024 0434/35
Fax +91.22.4024 0436
info.ind@seepex.com

seepex Japan Co., LTD.
Keyaki Building
Nakano-sakaue #101,
2-31-5 Chuo, Nakano-ku,
Tokyo 164-0011

Tel +81.3.57 55 59 71
Fax +81.3 57 55 59 72
info jp@seepex.com

And what can we get flowing for you?

Your nearest contact:

Or visit www.seepex.com

~ Blatt
sheet

" Dokument
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seepex GmbH
Postfach 10 15 64
46215 Bottrop

Scharnhélzstralie 344

46240 Bottrop
Germany

Tel. +49.2041.996-0

Fax +49.2041.996-400

info@seepex.com
www.seepex.com

Denmark

seepex Nordic AS
Bakkegardsvej 411
DK-3050 Humlebaek
Tel +45.49 19 22 00
Fax +45.49 19 32 00
infor@seepex.dk

Schweden

seepex Nordic A/S
Hamndalsvagen 58
S-61633 Aby

Tel +46.116.69 40
Fax +46.116.69 41

Malaysia

seepex (M) Sdn. Bhd.
59-1, Jalan PJU 1/37
Dataran Primo

47301 Petaling Jaya
Selengor Darul Ehsan
Tet +60.3.78.80 69 51
Fax +60.3.78 80 69 59
seepex.m@seepex.com
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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 cxternal power to the control panel before removing or replacing fuscs.

1nis equipment contains high voltage!  Electrical shock can cause serious or fatal injury. Only qualified personnel should
attempt installation, operation and maintenance of clectrical equipment.

o not toucn clectrical 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 car 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 automatie 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 shatt before applying power. The shaft key must be fully captive by the load
device. Improper coupling can cause harm to personnel or cquipment 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 ean 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 nee these motors in the nresence of flammable or combustible vapors or dust. These motors are not designed for

atmosp conditions tha lir losion proof operation.

Motors that are to be used in flammable and;or cxplosive atmospheres must display the UL label on the nameplate.
UL rated motors must only be serviced by authorized dealers.

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 adequatc only for lifting the
motor. Disconnect the load from the motor shaft before moving the motor.

[f eyes bolts are used for lifiing the motor be sure they are securely tightened. The lifting direction should not exceed a 20° angle
from the shank of the eye bolt or lifting lug. Excessive lifting 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.

[f 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 ~ ipment damage.

If you have any questions or are uncertain about any statement or procedure, or if you require additional information pleasc
contact your authorized dealer.
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Possible Causc

HNF-52451

Corrective Action

Rev 5

Closed Valve on Water Supply
Blocked Solenoid Valve
Closed or clogged discharge line

Ratc Control Valve Closed

Pump is turned OFF
No Watcr Flow

Blocked Pump Discharge Line

Back Pressure is too high
Not enough water flow

Debris or Clumps in Polymer
Valve is stuck open allowing watcr
into polymer line

Water flow is still established
Pump is in internal mode

Appendix 215

Make sure valve is open
Dis-assemble and clean valve
Remove any blockages or open any
closed valves

Make sure valve is opcn

Make sure pump is in ON position
Make surc all water valves (supply and
discharge) arc opcn

Take discharge linc 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.) sct 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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WSLP 2400 SERIES MODEL OPTIONS GUIDE

Model numbers can be generated as follows:

EXAMPLE : WSLP 2400 e 10------ N------- \Y
DIAPHRAGM “
GPH LPH
A 04 (15)
B. 1 (3.8)
C. 25 (9.5
D. 4  (15.2)
E. 10  (38)

PROGRESSIVE CAVITY

£10 (39)
G. 30 (114)
H. 50 (190)

GEAR ‘
I 18 (68)
L36 (137) ‘
K. 60 (228)

VOLTAGE

10. 120 VAC 60 Hz 1Ph

CONTROLS
N.  On-OFF-REMOTE
0. MICROCONTOLLER
P. FLOW PROPORTIONALS

OPTIONS

V. \ iableSp Mixer

4964 Starr St. SE, Grand Rapids, MI 49546
office: (616) 575-8693 fax: (616) 575-9031
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l ﬂD1Ef‘m7*

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 2
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 3
WSLP-2400USF
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3. SAFE Y

These instructions contain general information, which should be observed by any operator that is
responsible for this lipment. 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 designi
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.UT LITY C( \NFCT[ONS:

5.1

5.3

54

1111-4..... C""EIM

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).

Solution Out

Discharge connection: 1 1/2” FPT fitting. The discharge lines should be at least 1” 1.D.
and should be supported appropriately to prevent undue stress (Figure 5.1).

Electrical
The WSLP Series preparation units operate with 120/1/60, 10 Amps.

Polymer  ply

For optimum performance, the polymer-metering pump should always have a flood:
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 accordina to the original
manufacturers’ it Ictions. Reference the electrical schem s 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
preve n.

WSLP-600USF - Standard Operating Procedure
WSLP-2400USF

Appendix 225

HNF-52451
Rev 5
















Operation and Maintenance Manual for the HNF-52451
200 West Area Evaporative Sewer Lagoon Rev 5

8. SYSTEM SHUTDNWN 2 MATNTENANCE

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-ID 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 11
WSLP-2400USF
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9. ROUBLESHOOTING

Corrective Action

Qrrmnmtnm Dacajhla Mange
No Water Flow o Closed Valve on Water Supply e Make sure valve is open
e Blocked Solenoid Valve e Dis-assemble and clean valve
o  Closed or clogged discharge line e Remove any blockages or open any closed
valves
e Rate Control Valve Closed e Make sure valve is open
Pump won't pump e Pump is turned OFF e Make sure pump is in ON position
Chemical e No Water Flow e  Make sure all water valves (supply and
discharge) are open
e Blocked Pump Discharge Line e Take discharge line apart, check for blockage
and clean if necessary
e  Back Pressure is too high e Reduce Back pressure on unit
e Not enough water flow e Increase water flow or adjust water monitoring
device (flow switch, DP switch, etc.) setpoint
lower than the desired flow rarte
Clogged Injection e  Debris or Clumps in Polymer e Check polymer supply for contamination
Check Valve e Valve is stuck open allowing water into * Remove valve from chamber and clean it

polymer line

Pump won't stop e Water flow is still established e Shut off water valve or power to the unit
e  Pump is in internal mode e Switch pump to external
WSLP-600USF - Standard Operating Procedure 14

WSLP-2400USF
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Attachment D-6

Tsurumi 80SFQ23.7
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/A CAUTION

@®Do not ailow foreign object (pin,
wire, etc.) to enter the suction inlet
of the pump. Faifure to observe
this caution could cause it to
malfunction or to operate abnor-

mally, which may lead to electri-
cal leakage or electrical shock.

= e

|

i

~

for an extended period, be sure to
turn off the power supply (earth
leakage circuit breaker, efc.).
Deterioration of the insulation
may [ead to electrical leakage,
electrical shock, or fire.

@When the product will not be used OFF
]

P PRECAUTIONS DURING MAINTENANCE AND INSPECTION

@in case any abnormality {excessive
vibration, unusual noise or odor) is
found in the operation, turn the
power off immediately and consult

tive. Continuing 1o operate the
product under abnormal condi-
tions may result in electrical
shock, fire, or water leakage.

with the dealer where it was
purchased or Tsurumi representa- @

/A WARNING

@ Absolutely turn off the power OFF ® Do not disassembie or repair any
supply or disconnect the plug parts other than those designated
before slarting maintenance or ‘@ in the operation manual. if 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 LN
shock or injury. STOP purchased or Tsurumi representa-

tive. Improper repairs can
result in electrical leakage,
electrical shock, fire, or water
leakage.

/A CAUTION

shock, fire, or water leakage.

@ After reassembly, always perform a test operation before resuming use of the
0 product. improper assembly can result in electrical leakage, electrical

/T;?T
‘ gperation,/

N

» PRECAUTION TO POWER OUTAGE

A WAR‘AIIIII\

o

people in the vicinity.

@1n case of power outage, turn off the power supply. The product will resume
operation when the power is restored, which presents serious danger to

power
@ outage
4
oretl

P OTHER PRECAUTION

/A CAUTION

@Never use the product for potable
health.

water. [t y present a danger to human g==j

—
- Botable
Waier
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PP Precautions During Installation

AWAR NIN G When installing the pump, be mindtul 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.

AC AUTION 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 1o the installation exampilces itlustrated below and pay attention to the points
described below to install the pump.

ACAUTION During piping work if the welding sparks, paint, or concrete come in contact
with the pump, they could cause the pump to malfunction, which may lead to
current leakage or electrical shock.

B Free Standing Specification Guide-Rail Specification

] Hook —
Conirol Panel — Control Panel |_Hook
ool Pangl ontrol Pang
Gate Valve | [Terminal Box ™ Termna! Box ™
| .\ Gate Valva
A Manhoie | — Manhole

Guide Suppor

Cabtyre Cable

— Chain

Cabtyre Cable

Non-relurn Valve
Pipe 1

Non-return Valve

Guide Pipe 1
Pump‘
Quick-Connect Bend | |

Balile Piate

Fumg || Stant Position

~. Start Position

Stop Position Stop Position

(1) 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 placing it on the frame of a manhole or the like),

&C AUT'ON Do not operate the pump with the cabtyre 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 shock.

(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 arca 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 trom the inlet or
install a baftle plate.

(5) Properly perform piping work so as not to create any air pockets in the middle of
piping.

ACAUTION With automatic control, the sewage water in the pipe could flow backwards.
causing the water surface control to react immediately. As a result, the pur
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.
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‘5] ELECTRICAL WIRING y 4

PP Electrical Wiring Work

AWAR N I NG + 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 tor the pump (available on the market). Faiture
to follow this warmning can cause electrical shock or explosion when the
product fails or an eiectrical leakage occurs.

Operate well within the capacity of the power supply and wiring,

PP Grounding

&WAR N I NG 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.

ACAUTION Do not connect the ground wire to a gas pipe, water pipe, lightning rod, or
telephone ground wire. Improper grounding could cause electrical shock.

PP Connecting the Power Plug

AWAR N | NG Before inserting the power piug 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.
ACA UTIO N Do not use damaged cabtyre
cables, power piugs, or loose
power outlets. Failure to
observe this precaution could
lead to electrical shock, short
circuit, or fire.

ACAUTION Route the control cable {S)

away from the power cable as Single Phase
much as possible. =

R

Wiring them together witl " Ground

cause the pump to operate

improperly. Li-Red{Brown} -~ G-Green
Foliow the diagram on the right to connect the L2-white(Blue) -~ {Green/Yellow)

ower.
P Three Phase
St e @ Direct-on-iine
When using a three prong groundgd 7 {models with 7.5kW maximum power output)
plug,connect as shown in the drawing.

ACAUTIO N Be sure o use a dedicated

power supply with a ground
leakage circuit breaker.
(This diagram shows a 2-pin plug tvpe,) U-Red{Brown) L

“IGresniYelow)

ACAUT'O N Beware that the power plug V-White{Blue or Grey) N _W-Black(Black

varies by country or region,  WStar-delta start
{models with 11kW power output}

N Ote « the shape of the plug may differ from that
" shown in the ilustration,

When a three-phase power source is used,

. Us-Radi{Brov.an) N Protector Circuit{Black)
connect the leads to the control panel terminals V- Winte(Grey) \RoProtector Crgut(Whitey
as shown in the diagram, making sure they do VivBiackiBlack} / NN\ White(Gre:

G i G-Green : O\ Ve-Bed(Brown)
not become twisted together. i TR e
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(6] OPERATION y 4

PP Prior to Operation

(13 Once again, check the nameplate of the pump to verify that its voltage and frequency
are correct.

ACA UT]ON Improper voltage and frequency of the power supply will prevent the pump
from attaining its full potential, and may also damage the pump.

NOte:Ven'ry the specs on the punip's nameplate.

{2} Check the wiring, power supply voltage, the capacity of the ground leakage circuit
breaker, and the insulation resistance of the motor.

B Insulation resistance reference value = 20M(Q) minimum

N Ote' The insulation resistance refcrence value of 20M(2 minimum i based on a new or repaired
" pump. For reference values of a pump that has already been put into operation, refer to

section 7, Maintenance and Inspection”.

{3) Adjust the setting of the thermal relay (i.e. 3T relay) to the pump's rated current.

NOte:Vcrify the rated current on the pump's nameplate.

PP Trial Operation

&WAR Nl NG 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 {1 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.

&CA UTION 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.

&WAR N | NG Before changing the connections for reverse

rotation, make sure that the power supply

(i.e. circuit breaker) is properly disconnected

and that the impelier has stopped Uu v w G

completely. Failure to observe this may lead -

to electrical shock, short, or injury. @ @ @ Ground

TERMEASURE N
Direct-on-line starting Exarple:
interchange any two of the three wires designated U, V, and W, Interchanging
respectively. phases V and W
[ COUNTERMEASURE]|

Star Delta startinglnterchange any two of the three phases

. E l2)
designated R, S, and T, respectively. rampls)

" Interchanging phases S and T

Note:ThisvmeUmd' cannot be used if the starting panel is
cquipped with a reverse-phase detector such as 3 38
relay, If this is the case, contact the manutacturer of
the starting panel, the dealer where the pump was
purchased, or the Tsurumi sales office in your arca,

-11-
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[7] MAINTENANCE AND INSPECTION ey

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 carly stage. We also
recommend that you have a sparc pump on hand for an emergency.

PP Prior to inspection

&WAR NING Make sure that the pawer supply (i.e. circuit breaker) is disconnected and
disconnect the cabtyre 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. If the pump must be disassembled for repair due to damage or loose bolts or nuts, contact
" the dealer where it was purchased, or the Tsurwini sales office in your areu.

PP Daily and Periodic Inspection

Interval Inspection ltem
Measuring the operating current K To be within the rated current
Daily Measuring the power voltage B Power supply voltage variation
L = within = 10% of the rated voltage
Measuring the insulation resistance B Insulation resistance reterence value = 1M minimum
Monthly [NOTE] The motor must be inspected it the insutation resistance is considerably lower
| than the last inspection.
Sermi- | Inspection of liiting MReplace if damage, corrosion, or wear has occurred to the ¢hain or rope.
EMi-yeany| chain or rope Remove if foreign object is attaching to it.
b B — - e e _ e —
Yearly i Inspecting oil W6.000 hours or 12 months, whichever comes first
T 77777 Changing ol m8.000 hours o 24 months, whichever comes first
Once ever Changing the mechanicat sea!
2 vears y INOTE] The inspection and replacement ot the mechanical seal requires specialized
Y equipment. To have this operation performed, contact the dealer where this
o equipment was pyrghased, or the Tsurumi sales office in your area.
' Overhaul M The pump must be ov uled even if the pump appears normal duting operation.
Once every | Especially, the pump may need to be overhauled earlier if it is used continuously.
210 5 years! INOTE] To overhaul the pump, contacl the dealer where it was purchased, or the
Tsurumi sales office in your area. |

Note: Refer to section "Oit Inspection and Change Procedures” below for further detall,

-13-
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BQ, CQ Series
P» Disassembly Procedure

Note: Before disassembling. be 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.

PP Disassembly Diagram

[ (&) -~ Plain Washer
! @ Spring Washer
1

—Packing Hex. Nut

f’/-—OiI Plug Impener Thread Protect Cap

Air Release

Hex. Bolt —E

Screwed Flange Packing

AN

. X \/| ///
Packing X \‘\\];\
S

// ;

Suction Cover

Discharge Bend

| &—— Plain Washer
1

Spring Washer —-_  Hex Bolt

Oil Seat

Impeller
& Adjusting

!
@
Hex. Nut —p

!
Hex. Bon——t'/ Packing

Spring Washer R

Strainer Stand

Impelier-- -

ch— Spring Washer

o &‘ Hex. Bolt

PP Reassembly Procedure

Observe the precautions given below and reassemble the unit in the reverse order of
disassembly,

Note.Al‘ru completing the reassembly, make sure to fid! the pump with the specificd amount of
0il. The packings must be replaced with a new part, i any part is worn or damaged, make
sure o repiace it with a new part.

Alter reinstalling the impeller or the sucticn cover, check that the impeller rotates smoothly
and that there is no interference between the pump casing and the suclion cover.
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QFN Sariac

‘@1 Before disassembling, be surc to drain the oifl 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,

Disassembly Diagram

2 Plain Washer
L

) o & Spring Washer
J’ @* Impelier Nut
)
|

=)

Packing

Hex. Boit ‘ﬁ

Spring Washer ——@&

“\\&_’j}/ Suction Cover

Packing &@— Spring Washer

? r%— Oil Plug @*Hex. Bolt

Bottom Plate

|
®—— Spring Washer
L7 ~-~~ Hex.Bolt

Reassembly Procedure

Observe the precautions given below and reassemble the unit in the reverse order of
disassembly.

After completing the reassembly, make sure to til the pump with the specified amount of
oil. The packings must be replaced with a new part. If any part is worn or damaged, make
sure to replace it with a new part.

After reinstalling the impelier or the suction cover, check that the impelier rotates smoothly
and that there is no interference between the pump casing and the suction cover.
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|y | TROUBLESHOOTING

/A\WARNING

To prevent serious accidents, disconnect the power supply before inspecting
the 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 Tsurumi sales office in your area.

Pump tails to start; or, starls
but stops immediately.

(31Foreign matter is wedged in the propeller,
causing the motor prolector 1o trip.

(4)Damaged motor

(5}0pen circun or poor connection of cabtyre
cable.

(6)Voitage drop due 10 the extension of
cablyre cable

Problem Possible cause Countermeasure
(1)No proper power is supplied (i.e. power {1)Contact the electric power company or a1 =wuuical
outage). repair shop.
(2)Malfunction in automatic contrgi (control (2)Have the cause investigated and repaired by a
panel) speciahst

(3)inspect the pump and remove the debris.

(4)Reparr or replace.
(5)Replace or properly connect the cabtyre cable

(68)Shorten the extension cable or replace it with one
with a larger size.

tAotor protector trips.

(1)Maltunction of motor {seizure or water
damage).
{2)A S5QHZ unit is used at 80Hz,

(3)Liquid temperature is toc high.

(4)Fump has been operating for a long time
while being exposed to arr

(5}Amperage overload.

{1)Repair or replace

{2)Check the nameplate and replace the pump or the
impelier.

{3)Lower the liquid temperature.

(4)Stop the pump: then lower the water level

{5)Refer 10 the section on amperage overload.

Pump operates but does not
pump water.

(1)An ar lock occurred in the pump

{2}The pump or the piping is biocked.

{3)The piping ts partially blocked or the valve
's oparating improperly.

(4)The motor rotates in reverse.

{1)Stop momentarily and then restart; or, clean the arr
reloase valve.

{2)Remove the blockage.

(3}Remove the blockage. or repair or repiace the
valve.

14)Change the power supply connection

Low pumgping volume

(1) The impeller or the pump casing is
stgnificantly worn.

(2)Excessive piping loss

(3)0perating water level 15 100 tow, allowing
pump to draw in air

(4)A 60Hz pump is used at 50Hz.

{5)There is a leak 1 the piping.
{61 The piping or the purmp is clogged with
debris

{ (1)Repair or replace the atfected part.
i

I
(2)Re-examine the work plan

(3)Raise the water Ievel or lower the pump pasition

{4)Check the nameplate and replace the pump or the
impeller

(S)inspect and repair.

{6)Remove the debrns

Amperage overload

{1)Excessive imbalance in the power supply
voltage
{2)Excessive voltage drop

{3)Phase intercuption.
(4)A 50HZ pump is used at S0Hz

({5)Motor rotates in reverse.
(8)Pump is clogged with debris.
{7 \Mntor bearing is damaged.

{1)Contact the electric power company or an electrice
repair $hop

(2)Contact the electric pawer company or an elecincal
repair shop.

{3)inspect the connections and the magnetic switch

{4yCheck the nameplate and replace the pump or the
impelter.

{5)Change the connection of the power wires.

{6)Remaove tho debns.

(7)Disassembie the motor and replace the bearning.

The following information is required when ordering repairs or making other inquiries.

r

Product madel

Manufacturing number

Purchase date

Remarks

PP Disposal of Product

Properly dispose of the product by disassembling it, presorting the contents, and sending
them to the waste material treatment site.

17-

Appendix 252

HNF-52451
Rev 5



Operation and Maintenance Manual for the HNF-52451
200 West Area Evaporative Sewer Lagoon Rev 5

Attachment D-7

Wilden PX-1
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Submittal #77, Section 15447

Specification
Supernatent Pump SWS-P-001

Pump Model Number: Wilden FX1/SSAAA/BNS/BN/SBN
FRL installation Kit: KVIA-LF

Pump shall be Wilden PX1 double diaphragm air pump ar equal with 0.5” inlet and outlet connections,
and capable of providing 10 gpm @ 85' TDH. Pump shali be provided in stainless steel and 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 contral dial. Pump will have an unbalanced spool to help ensure effective non-stalling
aperation.

Pump should include IKM fitter regulator kit as supplied by Tencarva Machinery 865-588-7674
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Section

HNF-52451

WILDEN

SHOIRTROIVE SR FICRNOLEGY

CAUTION: Do not apply compressed sir to the exhaust port
3

pump witl not function.

CAUTION: Do not ovar-lubricate air supply -~ excess
¥ lubrication will reduce pump perfermance. Pump is pre-iubed.

w CAUTION: Do not under any circumstance la0sen the set

R8¥ scrow focated at the adjuster diai of the Pro-Fio X™ pump. 1f
the set screw 15 [0ose when the pump is pressurized, 1t could
aject and cause injury to anyone inthe area.

;ﬁ . TEMPERATURE LIMITS:
8% Neoprene ~17.7°C 10 93.3°C

0°F to 200°F

Buna-N ~12.2°C to 82.2°C 10°F to 1B0°F
EPDM ~-511°Ct0 137.6°C -B0°F to 280°F
Viton® ~40°C 10 176.7°C -40°F to 360°F

Saniflex™ -28.9°C to 104.4°C -20°F to 220°F
Polytetraflunroethylene {PTFE)

4.4°C 10 104.4°C  40°F to 220°F
Polyurethane ~12.2°C to 65.6°C 10°F to 150°F
Tetra-Flex™ PTFE w/Neoppreng Backed

4.4°C 10 107.2°C  40°F to 225°F
Tetra-Flex™ PTFE w/EPDM Backed

-10°C to 137°C 14°F to 280°F
NOTE: Not all materials are avaitabie for all madsls. Refer to
Section 2 for material options for your pump.

NOTE: Canadian Standards Assaciation |CSA) configured
pumps should not bie used in temperatures lower than 0.0°C to
51.6°C {32°F 10 125°F}.

NOTE: UL listed configured pumps have the following
temparature limits:
UL 79 Buna- -12.2°C {10"F} tc 92°C (125°F)

Al CAUTION: When choasing pump materials, be sure 1o check

QDY the temperature limits for all wetted components. Example
Viton¥has amaximun limitof 176 7°C{350°F) but polyprapylene
has a maximum limit of enly 78°C {175°F).

B CAUTION: Maximum temperature iimits are hased upon

¥ mechanical stress only. Certain chemicals will significantly
reduce maximum safe operaung temperatures. Conselt
Chemical Resistance Guide {E4) for chemical compatibility and
temperature limits.

A WARNING: Prevention ot static sparking — If static sparking

5\;,, accurs, fire or expiosion could result. Pump, valves, and
containers must be grounded to a propar grounding point when
handling flammable fluids and whenever discharge cf static
electricity s a hazard.

@ CAUTION: Canadsan Standards Association (CSA) configured
WO% pumps must be electrically grounded using the greunding
tacation dentified. Improper grounding can cause improper
and dangergus oparation
e CAUTION: Do not exceed 8.5 bar {125 psig) air supply
& pressure.
41T CAUTION: Canadian Standards Association (CSA} configured
\OF pumgps should not exceed 6.9 bar (100 psig) sweet gas supply
pressure.

AT CAUTION: For U.L, iisted pumps, do not exceed 3.4 bar {50
{OL psiglair supply pressure

WI-10300-8-15

CAUTIONS —READ FIRST!

T CAUTION: The process fluid and cleaming fluids must be
PP chemically compatible with all wetted pump components.
Consult Chemicat Resistance Guide {E4).

B CAUTION: Do not exceed 82°C {180°F) air inlet temperature
b for Pro-Flo X"™ modeis.

B CAUTION: Pemps sheuld be thoroughly ftushed before
¥ installing into process lines. FDA and USDA approved pumps
shoulg be cieaned and/or sanitized betore being used.

.{ﬂ CAUTION: Always wear safety glasses when operating
P pump. if disphragm rupture occurs, material being pumped may
be forced out air exhaust.

,{E< CAUTION: Bofore any maintenance or repair is attempted,

% the compressed air line to the pumo shoeuld be disconnected
and afl air pressure allowed to bleed from pump. Disconnect
all intake, discharge and air lines. Drain the pump by turning
it upside down and allowing any fluid to flow into 8 suitable
container.

CAUTION: Blaw out air fine fur 10 t¢ 20 secends before
¥ attaching to pump to make sure all pipeline debris is ciear. Use
anin-tine air fitter. A 5p {micron) air titer is recommended.

NOTE: When installing PTFE diaphragms, it is important
¥ 10 tighten outer pistons simultaneously {Lurping ic opposite
directions} to ensure tight fit. (See torque specifications in
Section 7.}

NOTE: Cast iron PTFE-fitted pumps come standard from the
p factory with expanded PTFE gaskets instailed in the diaphragm
bead of the liquid chamber. PTFE gaskets cannot be re-used.
Consult PS-TE for instaliation instructions during reassembly.

h NOTE: Before starting disassembly, mark & line from each
liguid chamber to its corresponding air chamber. This ling will
assistin propes slignment during reassembly.

. CAUTION: Pro-Flo® pumps cannot be used in submersible
¢ applications. Pro-Flo X™ is available in both submersible and
non-submersible opticns. Do not use non-submersible Pro-Flo
X™ models in submersible applications. Turbo-Flo® pumps can
also be used in submersibla applications.

CAUTION: Tighten all hardware prior to installation.

ﬁﬂw CAUTION: The gas outlet of CSA configured pumps must be

WY vented to a safe location in accordance with local codes or, in
the absence of ocal cades, anindustry or nationally recognized
code having jurisdictian over the specified installation.

CAUTION: For U.L.listed pumps, all pipe connections ereto be
made using U.L. classified gastlina-resistant pipe compound.

B, CAUTION: For U.L.listed pumps all installations mustcanform
p to NFPA 30, NFPA 30A, and ali ather gpalicable codes.

%’, CAUTION: Ffor U.L. listed pumps, air exhaust port is to He
RI& cunnected to pipe or tubing to be routed outdoors or sther
lecalion determined to be equivaient
ﬁﬂ CAUTION: For U.L. listed pumps, pumip is ta De grounded
¥ using the jam-nutlocated atthe top oi the long vertica! carriage
bolt. The ground connection 1s marksd with a tag having the
grounding symbol.

Grounding Symbol

WILDEN PUMP & ENGINEERING, LLC
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TOIVE pUmA TTCHNILAGT

HOW IT WORKS

The Wilden diaphragm purmp is an air-cperated, positive displacememt, self-priming pump. These drawings show the flow pattern
through the pump upon its initial stroke. it is assumed the pump has no fiuid in it prior to its injtial stroke.
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FIGURE 1 The ar valve directs pressusized air (o
tha back side of giapnregm A. The compiessed air
is applied direztly to the iquid coiumn separated by
elastomeric diaphragmes. The diaphragm acts as a
sgparation membrane between the compressed air
and liquid, balancing the load and removing mechan-
ical stress from the diaphragm. Tne ccmpressed air
moves tha diaphragm away from the center block of
tha pump. The opposite diaphragm is pulled in hy
tha shatt connected to the pressurized diaphragm.
Diaphragm B is on its suction skroke; alr biehind tha
dtaphragm hazs been forced out to the atmusphere
tnrough the exhaust pont of the pump. The move-
mani of diaphragm 8 towara the center block of the
Pump creatos a vacuum within chamoer B. Aimo-
spheric pressure forces fluid into the Inist manifoid
farctng the Inlet valve ball off its seal. Liguld is free
to move past the inlet valve balt and i the liguig
chambsr [ses shaded area).

FIGURE 2 Wnen the prossurized diaphrogm,
diaphragm A, reaches the kmit of Iis cischarge
3troke, the air valve redirects pressurized air to the
back side of diaphragm B. The pressunzed air torces
diaphragm 8 away frorn the cenler biock while puil-
ing diaphragm A to the center block. Diaphragm 8
is now on Ite discharge stroke. Diaphragm A torces
he infet vaive bell ontc its seat due to the hydrauiic
forces devetoped in the lquid chamber and rmani-
folo ot the pump. These same hydraulic forces
lift the dischargs valve ball off its seal, while the
apposttc dischargo vatve hali is forcey onto its seat,
forcing fluid to flow through the pump dischargs.
The movement of diaphragm A lowaro the center
block of the pump creates a vacuum within liguid
chamber A. Atrnospheric pressure forcas fluld into
{he Inlat —~-“pid of the pump. Tha inlel vaive ball is
forced o sezt allowdng the fluid being pumped
to fill the nquid chamber,

FIGURE 2 At completion of the stroke, the air vatye
again radirects air 12 the back side of Glaphragm A,
which starts diaphragm B ¢n its exhaust stroke. As
the pump reaches s original starting point, each
diaphragm has gone through one exhaust and one
discharge stroke, This constitules one complate
pumping cycle. The pumps may take several cycles
10 comptetety prime degending on the conditions of
the application.

FRGORITIIVE numP TECARaLDSY

TA CENTER SECTION

HOW IT WORKE

MUFFLER — -~
\ —memmme AR INLET ~AIRVAWVE
;’ N\,

iR DISTRIBUTION SYSTEM

The Pro-Flo® patented air distribution system iricorporates two

- AIR VALVE SPOOL
»,

e © ‘p SR
[ IVErS
\s /,/\"‘. 4
,./ L_,)\‘\ d—]
/ \ ¥
/" \\‘ \
L MaNsHAFT M- PILOT SPOOL
WIL-10380-E-15

" - MUFFLER PLATE

N END CAP

Appendix 259

moving parts: the air valve spooi and the pilot spool. The heart of

the system is the air vaive spool and air vaive. Tnis valve design

incorporates an unbalarced spoo!l. The smalier end of the spoc!
N is pressurized continucusly, while the large end is alternately
pressurized then exbausted 1o move the spool. The spool directs
pressurized air to ane air chamber while exihausting the ather.
The air causes the main shaft/diophragm assembly to shift to
one side — discharging liquid on that side and puliing liguid in
on the other side, When the shaft roaches ths end of its stroke,
the inner piston actuatcs the pilot spool, which pressurizes and
exhausts the large end of the eir valve spool. The repositioning
of the air valve spool routes the air to the other air chamber.

WILDEN PUMP & ENGINEFRING, LLO
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WILDEN

Pro-Flo X™ Operating Principal

The Pro-Fie X™ air distribution system with the
revoiutionary Efficiency Management System (EMS)
offers flexibility never befcre seen in the world of

AQDD pumps. The
patent-pending
EMS is simple and
gasy to use. With the
turn of an integrated

control dial, the

Each diai setting
represents an
entirely different
flaw curve

! Turning the dial

changes the
relationship
between air iniet
and exhaust
perting.

i
i
|
|

Pro-Flo X™ pumps
are shipped from
the factory on
setting 4, which

is the highest

flow rate setting
possible

Moving the dial
from setting &
causes a decrease
in flow and an even
greater decrease in
air consumption.

!

operator can select the optimal balance of flow and
efficiency that best meets the application needs.
Pro-Ho X™ provides higher performance, lower

operational
and flexibility that

costs
exceeds previaus

industry standards.

AT
AlR LUNSUMPTI
S T

F o

When the air
consumption
decreases more
than the flow
rate, efficiency
is improved and
operating costs
are reduced.

WILDEN PUMP & ENGINEERING, LLC
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1 is an example showing how to determine the inlet air
pressure and the EMS setting for your Fro-Fla X™ pump to
optimize the pump for a specific applicatian. For this exam-
ple we will be using an application requirement of 16.9 Ipm
(5 gpm) flow rate against 2.8 bar (40 psigi discharge pressure.
This exampie will iliustrate how to calculate the air consump-
tion that couid be expected at this operational point.

Step 1:

Step 2.

WILDE

DETERMINE EMS SETTING

Establish inlet air pressure. Higher air pres-~
sures will typicatly 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).

Determine performance point at setting 4. For
this example an inlet air pressure of 4.1 bar
{80 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 fiow curve, draw a verti-
cal line downward until reaching the botlom
scale on the chart and identify the flow rate.

N PUMP & ENGINEERING, LLC

In our example it is 38.6 lpm {10.2 gpm). This
is the setting 4 flow rate. Observe the loca-
tion of the performance point refative to air
consumption curves and approximate air
consumption value. In our example setting
4 air consumption is 24 Nm¥h {14 scfm).
See figure 4.

Step 3. Determine flow X Factor. Divide the required

Step 4. Determine EMS setting from

flow rate 18.9 tpm (5 gpm} by the setting 4 flow
rate 38.6 Ipm {10.2 gpm) 10 determine the flow
X Factor far the application.

& gpm / 10.2 gpm = 0.48 {flow X Factor)

the flow
X fFactor. Plat 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 vertical 0.48 X Factor tine. 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 t  point relative
to the two curves it lies between and approxi-
mate the EMS setting (figure 5). for more pre-
cise results you can mathematically interpo-
late between the two curves to determine the
optimal EMS setting.

For this example the EMS setting is 1.8.
PX1 Performance
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TECHNICAL DATA

Height..... ... .............. .. 224 mm (8.87
Width, ... 208 mm (8.27}
Depth. .. .................. 221 mm (8.7}
ShipWeight............. NummumSkg(wlbs)
316 Stainfess Steel kg {20 1bs.}

Airlnlet...... . ... L . 13mm {1/2)
Imet ..o 13mm {1/2)
Dutlet. . ... ol 13mm {1/27}
SuetionLift.. ... ........... . 59mDry(19.3)
8.0m Wet (26.1°)

Disp. Per Stroke............... 0.091{0.023 gal)!
Max FlowRate .............. 62.5 Ipm {16.5 gpm)
Max. Size Solids ..., ......... .. 1.6 mm (}/16"}

'Displacement per stroke was calculated at 4.8
bar (70 psig) airintet pressure against a 2 bar
{30 psiglhead pressure.
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Water Discharge Flow Rates

The Efficiency Management Sysiem {EMS)
can be used to nptimize the perfarmance of ™~
your Wilden pump for specific applications.
The pump is delivered with the EMS adjusted

to setting 4, which allows maximum flow.

The EMS curve allows the pump user to deter-
mine flow and air consumption at eech EMS
seiting. For any EMS setting and discharge
pressure, the "X factor” is used as a multi-
plier with the original values from the setiing
4 performance curve to caiculate the actual
flow and air consumption vaiues for that spe-
cific EMS setting. Note: you can interpolate
between the setting curves for operation at
intermediate EMS settings.

MH FEET PSiQ

'Setting1' Sctting 2
b Fow  Ar | fow  Ar
a \1\ ' "'vf [ v
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X Factor

EXAMPLE

T A PX1 metal, Rubber-fited pump operating at EMS setting 4,

achieved a flow rate of 56.8 Ipm {15.0 gpm) using 35.7 Nm%h {21.0
scfm} of air when run at 5.5 bar (80 psig) eir inlet pressure and 1.4
bar {20 psig) discharge pressure (See dot on flow chart).

The end user did not require that much flow and wanted 1o reduce
air consemption at his facility. He detarmined that EMS setling
2 wauld meet his needs. At 1.4 bar (20 psig) discharge pressure
and EMS setting 2, the flow “X factor” is .66 and the air "X factor”
is 48.

Multiplying the original setting 4 values hy the “X factors” provides
the seiting 2 flow rate of 37.5 lpm {3.9 gpm} and an air consuinp-
tion of 17.2 Nm¥%h (10.1 scfm). The flow rate was reduced by 3¢%
while the air consuinption was reduced by 52%, thus providing
increased efficiency.

For a detailed example for how to set your EMS, see beginning of
performance curve section.

Caution: Do not exceed 8.6 bar {125 psig) air supply pressure.
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WILDEN

Wilden pumps are designed to meat the performance requirements
of even the maost demanding pumping applications. They have
peen designed and manufactured to the highest standards and are
available in g variety of tiquid path materials to meet your chemical
resistance needs. Refer to the performance section of this manual
for an in-depth analysis of the performance characteristics of yaur
purnp. Wildsn offers the widest variety of elastomer options in the
industry to satisfy temperature, chemical compatibility, abrasian
rasistance and flex concerns.

The suction pipe size shouid be at laast the equivaient or larger
than the diametcr size of the suction inlet on your Wilden pump.
The suction hose must be non-coliapsible, reinforced type as these
pumps are capable of pulling & high vacuum. Discharge piping
should also be the equivaient or larger than the digmeter of the
pump discharge which will help reduce friction losses. 11 is critical
that all fittings and connections are airtight or a reduction or loss of
pump suction capability will result.

INSTALLATION: Months of careful planning, study, and selection
offorts can result in unsatisfactory pump performance if installation
details are ieft to chance.

Pramature failure and long term dissatisfaction can be evoided (¥
rcasonable care is exercised throughout the instailation process.

LOCATION: Noise, safety, and other logistical factors usually dictate
where equipmont will ba situated on the praoduction floor. Muitiple
installations with conflicting requirements can result in congestion
of utility areas, leaving few choices for additional pumps.

Within the iramework of thase and other oxisting conditicns, every
pump shouid be focated in such a way that six key factors arc
helanced ageinst each other to maximum advantags.

ACCESS: First of all, the location should be accessible. If it's easy
to reach the pump, maintenance personnai will have an aasiar time
carrying out routine inspections and adjustments. Should major
repairs become necessary, ease of access can play a key role in
speeding the repair process and reducing total downtime.

AIR SUPPLY: Every pump location should have an air line large
enough to supply the votume of sir necessary to achieve the desired
pumping rate. Use air pressure up to a maximum of 8.6 bar {125
psig) depending on pumping requirements,

For best results, tho pumps should use 3 5y (micron) air filter,
needle vaive and reguiator. Tho use of an air filter before the pump
will ensure that the majority of any gipeline contaminants will be
climinatad.

NOTE: Canadian Stendards Association {CSA) configured pumps
should not exseed 6.9 ber (100 psig) sweet gas supply pressure.
ONLY C54 configured pumps shou'd be aperated using gas.

SOLENOID OPERATION: When cperation is controlied by a solenoid
valve in the air line, three-wey valves should be used. This valve
allows trapped air between the valve and the pump to bleed off
which impraves pump performence. Pumping volume can be
estimated by counting the number of strokes per minute and thén
multiplying the figure by the displacement per stroke.

MUFFLER: Sound levels are reduced beiow OSHA specifications
using the standard Wilden muffler. Other mufflers cen be used
to further reduce sound levels, but thay usually reduce pump
performance.

ELEVATION: Selecting a site that is well within the pump’s dyriamic
Jift cepabitity will assure thas loss-of-prime issues will be eliminated.
In addition, pump efficiency can be adversely affected if proper
ettenticn is not given to site lozation,

WILDEN PUMP & ENGINEERING, LLC

SUGGESTED INSTALLATION

PIPING: Final determination of the pump site should not bs made
until the piping challenges of each possible location have been
evaluated. The impact aof current and future instailations should be
considered ahead of time to make sura that inadverent restrictions
are not created for any remaining sites.

For U.L, listed pumps, al! installation must conform with NFFA 30,
NFPA 30A, and other applicable codes. All pipe connections are
to be made using U.L. classified gasoline-resisiant pipe compounc.
Exhaust pon is to be cannected to pipe or tubing to be routed
outdeors or other {ocation determined to be equivalent.

The best choice passibic will e a site involfving the shorest and
straightest hook-up of suction and discharge piping. Unnecesssry
elbows, bends, and fittings should be avaided. Pipe sizes should
be selected to keep friction losses within practical limits. All piping
should be supported indepsandently of the pump. In addition, the
piping should be alighed to avoid placing stress on the pump
firnings.

Flexible hose tan be installed to aid in absorbing the forces created
by the natural reciprocating ection of the pump. if the pump is to be
bolted down 1o a solid lacation, @ mounting pad placed between the
pump and the foundation will assist in minimizing pump vibration.
Flexibie connections between the pump and rigid piping will also
assist in minimizing pump vibration. It guick-closing vslves are
instelled at any paint in the discharge system, or If pulsation within
a system becomes a problem, a surge suppressor (SO Equalizery)
should veg installed to protect the pump, piping end gauges from
surges and water hammer,

tf the pumg is to be used in a self-priming application, make sure
that ail connections are airtight and that the suction lift is within
the modet’s ability. Note: Materials ol construction and elastomer
material havo an etfect on suction lift parameters. Please rafer to the
perfcrmance section for specifics,

When pumps are installed in applications invoiving flooded suction
or suction head pressures, a gate valve should be instalied in the
suction line to permit ctosing of the line for pump service,

Pumps in service with a positive suction head are most efficient
when inlct prossuce is limited to 0.5-0.7 bar (7-10 psig). Premature
diaphragm failure may occur if positive suction is 0.7 bar {10 psig)
and higner.

SUBMERSIBLE APPLICATIONS: Pro-Flo  X™ pumps can
be wused for submersible applications, when using the
Pro-Floe X™ submersibie option. Turbo-Flo™ pumps cen aiso be
used for submersible applications.

NOTE: Pro-Flo® and Accu-Flo™ pumps are not submersible.

ALL WILDEN PUMPS ARE CAPABLE OF PASSING SOLIDS. A
STRAINER SHOULD BE USED ONTHE PUMP INTAKE TO ENSURE
THATTHE PUMP'S RATED SOLIDS CAPACITY IS NOT EXCEEDED.

CAUTION: DO NOT EXCEED 8.6 BAR (126 PSIG) AIR SUPPLY
PRESSURE.

CAUTION: CANADIAN STANDARDS ASSOCIATION  {CSA)
CONFIGURED PUMPS SHOULD NOT EXCEED 6.9 BAR {100 FSIG)
SWEET GAS SUPPLY PRESSURE.

CAUTION: FOR U.L. LISTED PUMPS, DO NQOT EXCEED 3.4 BAR (50
PSiG) AIR SUPPLY PRESSURE.

WL 10300-E-15
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m__ji___@-? 2 SUGGESTED INSTALLATICGN

This itlustrstion is a generic GAUGE
representalion of an airoperated - / {ornanaly
fo! -digphragm pump. R X
ouble-diaphragm pump SURGE DAMPENER ——. Sit’v?"
[QPTIONAL)

(- DISCHARGE
|

MUFFLER \[
FLEX)™" 7

>

CONNECT
£ sucmoN NEEDLE VALVE ——
COMBINATION g
FILTER & REGULATOR —— "~ /
3 JE, AIR SHUT OFF VALVE — e/
& -~ - FOOTPAD

NOTE: in the event of a power failure, the shut off valve  shut off valve (user supplied) installed in the air supply
should be closed, if the restarting of the pump is not  line. A properly functioning vaive will stop the air suppty
desirable once power is regained. to the pump, therefore stopping output. This shut off

valve should be located far enough away from the
AIR OPERATED PUMPS: To stop the pump frem pumping equipment such that it can be reached safely
operating in an emergency situation, simply close the in an emergency situation.

30055 21 WILDEN PUMP & SNGINEERING, LLC
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WILDEN

FUBENTRTINE POLP TEENNOCPVT

OPERATION: P1 and FX1 pumps are pre-lubricated, and
do not require in-line tubrication. Additional lubrication
will not damage the pump, however if the pump is
heavily iubricated by an external source, the pump’s
internal lubrication may be washed away. If the pumpis
then moved to a non-lubricated iocation, it may need to
be disassembled and re-lubricated as described in the
ASSEMBLY/DISASSEMBLY INSTRUCTIONS.

Pump discharge rate can be centrolled by limiting the
volume and/or pressure of the air supply to the pump. A
regulator is used to control air pressure while a needle
valve is used to control volume. Pump discharge rate
can also be contralied by throttling the pump discharge
by partiaily 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 conirol the pump from a remote [ocation.
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
wilt 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.

SUGGESTED OPERATION & MAINTENANCE

The P1 and PXt pumps run solely on compressed air
and do not generate heat, therefore your process fluid
temperature will not be affected.

NQTE:Canadian StandardsAssociation{CSA]configured
pumps run solely on gas and do not generate heat,

MAINTENANCE AND INSPECTIONS: Since each
application is unique, maintenance scheduies may be
different for every pump. Frequency of use, line pressure,
viscosity and abrasiveness of process fluid all affect
the parts life of & Wilden pump. Periodic inspections
have been found to offer the best means for preventing
unscheduled pump downtime. Perscnnel familiar with
the pump’s construction and sarvice should be informed
of any abnormalities that are detected during operation.

RECORDS: When service is required, a record should be
made of all necessary repairs and replacements. Over
& period of time, such records can become a valuable
too! for predicting and preventing future maintenance
probtems and unscheduied downtime. In addition,
accurate records make it pessible to identify pumps
that are poorly suited 1o their applications.

TROUVUBLESHOUGTING

Pump will not run or runs sltowly.

1. Ensure that the air inlet pressure is at least 0.3 Bar
{6 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
installation).

3. Check for extreme air leakage (biow by) which
would indicate worn seals/bores in the air valve,
pitot spocl, main shaft.

4. Disassemble pump and check for obstructions

in the air passageways or objects which would
obstruct the mavement of internal parts.

5. Check forsticking ball check valves. If materiatbeing
pumped is not compatible with pump elastomers,
swalling may occur. Replace bail check valves and
seals with proper efastomers. Also, as the check
valve balls wear out, they become smaller and can
becaome stuck in the seats. Inthis case, replace balls
and seats.

6. Check for broken inner piston which will cause the
air valve spool to be unable to shift,

7. Remove plug from pilot spcol exhaust.

Pump runs but little or no praduct flows.

1. Check for pumnp cavitation; slow pump speed down
to allow thick material to flow into liquid chambers.

WILDEN PUMP & ENGINEERING. LLC

22

A

2. Verify that vacuum required to lift liquid is rot
greater than the vapor pressure of the material
being pumped {cavitation}.

3. Checkfor sticking ball check vaives. if materia! being
pumped Is not compatible with pump elastomers,
swelling may occur. Replace ball check valves ang
seats with proper elastomers. Also, as the check
valve balls wear out, they become smaller and can
pecome stuck in the seats. In this case, replace balls
and seats.

Pump air valve freezes,

1. Check for 2ssive isture n ¢ res
air. Either install a dryer or hot air generator tor
comprassed air. Aiternatively, acoalescingfilter may
be used to remove the water from the compressed
air in some applicstions.

Air bubbles in pumnp discharge.

1. Check for ruptured oiaphragm.

2. Check tightness of outer pistons {refer to Section 7).

3. Check tightness c¢f fasteners and intagrity of
o-rings and scals, especially at intake manifold.

4. Ensure pipe connections are airtight,

Product comes out air exhaust.
1. Check for diaphragm rupture.

2. Check tightness of outer pistons to shaft.
WIL-103C0-C-15
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AIR VALVE/CENTER SECTION DISASSEMBLY

Check center section shafl seals
for signs of wear. U necessary,
remove the shaft seals with an
o-ring pick and replace.

WILIEN

\
259N [SUBMERSISLE PRO-FLD A™

Step 1 Step 2

Instali a 1/4" NPT pipe plug {00- Next, install an optionai submersible air valve gasket {01-2621-
7010-08) into the pilot spoot bieed 52). The submersible air valve gesket can be purchased as a
port located at the front of the spare part or included with the purchase of a new Pro-Fio X™
center section. pump.

WILDEN PUMF & ENGINEERING, LLC 28 NIL-10205-:15
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EXPLODED VIEW & PARTS LISTING

RUBBER-FITTED |EXPLODED VIEW

ALL CIRCLED PART IDENTIFIERS ARE {NCLUDER I REPAIR KITS.

|
i
WILDEN PUMP & ENGINEERING, LLC a4 L NGO
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OPERATION: The Pro-Fta* and Pro-Flo X'™ pumps are
pre-lubricated, and do not require in-line tubrication.
Additanal fubncation will not damagae the pump,
however f the pump is heawvily lubricated by an
axlernal source, the pump’s internal lubrication may
ba washad away. |f tha pump is thaa movad to a non-
lubricated tocation, it may need 1o be disassembled
and re-lubricated as described in tho ASSEMBLY/
DISASSEMBLY INSTRUCTIONS.

Pump dischargoe rate can ba contralled by imaing the
valume and/or pressure of the air supply to the pump, A
regulaior is used to control air pressure while a needle
valve is used to control volume. Pump dischargo ratn
¢an also be cantrolled by throtthing the pump discharge
by partiaily closing a vatve in the discharge line of tha
pump This action increases friction loss whrch reduces
flow rate. {Sea Saction 5.} This is usafut when the need
exis1s 1o control the pump from § ramote locatiaon.
When the pump discharge pressure eguals or axceods
the sir supply pressure, the pump will stop; no bypass
or prassura rebef valve 1s needed, and pump damage
will not occur. The pump has reached a “deadhead”

SUGGESTED OPERATION & MAINTEN NC

situation and can be restarted by reducing the fluid
discharge pressure of increasing tha dir inlet pressure.
The Pro-Flo and Pro-Flo X™ pumps run solely on
compressed air and do not generate heat, theraforp
your process flyid temperature will nat he affected.

MAINTENANCE AND INSPECTIONS: Since pach
application 15 unique, mantenance schedules may be
differant for every pump. Fraguency of use, line pressura,
viscosity and abrasweness of process flud all atfect
the parts life of a Wilden pump Puriodic inspections
have boan faund to offer the best means for preventing
unscheduled pump downtima. Personnel familiar with
the pump's constructign and service should be informead
of any abnarmalities that are detected dunng operation.

RECORDS. When servicc 18 raquiced, a record should bo
made of all necessary reparrs and ruplacements. QOver
a poriod of time, such recards can become a valuable
tool for predicting and preventing future maintenance
probloms and unscheduled downtims. In addition,
accurate racords make 1t passible to ideatify pumps
that are poorly suitad ta thair applications

TROUBLESHOOTING

Pump will net run or runs slowly.

1 Ensure that the air :nlet pressure s ot least 0.3 Bar
{5 psigl above startup pressure and that the differential
prassura {the difterence betwoen air inlet and liquid
discharqe pressures) is not fgss than 0.7 Bar {10 psig),

2. Check air inlet filter for dobris |see reacommended
instaliation},

3. Check for extremc arr leal e (blow by} which
would indicate waorn seals/bores in the air valve,
pilot spool, main shaft.

4. Dhgagsemblo pump and check for obstructions

in the arr passageways or objccts which would
obstruct the movement of internal parts.

5 Check forsticking ball check valvos i matarial boing
pumped is rot compatible with pump elastomers,
swelling may occur Raplaca ball check valves and
snals with proper alastomers. Also, as the check
valve balls weoar out, they bacome smaller and ¢an
brcamo stuck in the seats. Inthis case, raplace balls
and seats

6. Check for brokcn inner piston which will cause the
air valve spool to be unable to shift.

7. Remove plug from pilot spcel exhaust

Pump runs but little or no product flows.

1. Check for pump cavitation; slaw pump speed down
10 allaw thick material to flow into hquid chambers.

WILDEN PUMP & ENGINEERING, LLC

24

2 Verfy that vacuum required 1o lift iquid is rot
greater than the vapor pressure of the matorial
being pumped (cavetationl.

3. Checkforsticking ball chack valves If matanial baing
pumpad 1s Aot compatihle with pump elastomars,
swelling may accur. Raplace hail chock valves and
seats with propor elastomars. Alsa, as the check
valve balls wear out, they bacome smaller and can
become stuck in the susts In this case, replace halls
and soats.

Pump air valve Ireszes.

1 Check far excessive maisture in compressed
air. Eithar install 3 dryar or hot air generator for
compressad air. Alternatively, 8 coalescing filter may
be used 16 remave the water from the comprassed
air in some dpphcations

Air bubbles in pump discharge.

1 Check for ruptured diaphragm

2. Check tightness of outer pistons {refar to Sect:on 7).

3 Check tghtness of fasterurs and integrity of
v-rings ard seals, espacially ot intake manifaid.

4 Ensuse pipe connections are airtight.

Product comes out air exhaust.
1 Check for diaphragm rupture.
2 Check tightness of outar pistons {o shaft.
WIL 11089 Lot
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9665 S.W. TUALATIN-SHERWOOD ROAD
PO BOX 100 O TUALATIN OR 97068
PHONE: (503) 692-5460 FAX: (503) 692-1145

0]} D\

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 cvery 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 awings provided by
Plasti-Fab, Inc. if prop care and accuracy are exercised in the field, the flume(s) will opcrate 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, wat  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.
Measurcment of the depth of the water in the upstrcam end of the flume provides a means by which the
rate of flow may be dctermined from flow charts. Many flumes arc cquipped with instruments which
sense water depth and record the rate of flow on a chart. Please see the instrument manufacturer’s
manual for calibratior d opecrating i ructions on this equipment.

Proper operation and performance of the flume is based on:

1) Proper sclection 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, pumpec  ow, 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 flumc.
6) Proper location and calibration of the flow instrument.

Since there are no moving parts or wearing surfaces in the flume, there are no further suggestions for
maintenance of this device.
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Planti-¥ab

9665 S.W. TUALATIN-SHERWOOD ROAD E-MAIL
PO BOX 100 O TUALATIN OR 97068 WEB:
PHONE: (503) 692-5460 FAX: (503) 692-1145

DALMER-BOWLUS FLUN™ 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) 9573 **
8’ 4 — 470 (310) Q =2.537 x (H + .01456) 7%
N N N D R e : _ 5
12 1u — 1,300 (750) Q=3.142 x (H + .017) 9%
15” 15 —2,290 (1,385) Q =3.574 x (H + .01682) 9%2
18 25— 3,190 (2,070) Q =3.988 x (H +.01875) %77
21" 30- 690 (3,160) Q=4 2 'H+.uoy) T
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 GA_ES
MANUAL FOR
INSTALLATION - OPERATION — MAINTENANCE
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FORWARD

This manual covers the full range of gates manufacturcd by Plasti-Fab, Inc. Thcrefore, somc
information may not apply to your particular stylc of gate. Plcase 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 carc is taken
in our factory to insure cquipment of top quality. However, we cannot be responsible for damage
caused by ncgligence during or after shipping. Therefore, described hcrein are Plasti-Fab, Inc.'s
recommended methods of handling, storage, installation, adjustment and initial operation for standard
situations. This information should be uscd in conjunction with the approved installation drawings
provided by Plasti-Fab, [nc. It proper carc and accuracy arc exercised in the ficld during installation,
the gates will operate as designed at maximum efficiency.

RECEIVING:

¢ ECK AND COUNT all parts when you receive shipment.  All individually shipped parts or
asscmblages arc 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 arc often
misplaced at job sites.

Unless your contract with Plasti-Fab, Inc. statcs otherwise, all cquipment 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 arc precision r iinery 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.
Store equipment on an even, clean, dry surface to prevent distortion.
Cover all equipment to protect surfaccs.

DO NOT stack equipment without protection.

Handle lifts as you would any precision machinery.

AN

Sce Electric Motor Operator instructions for storage of clectric motor operators.
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STEM ™eTAT LATION, STEM GUIDE ADJUSTMENTS
AND Luviir nNUT POSITIONING:

Most of Plasti-Fab gates are self-contained units. The gate is mounted in the guide with the Stainless
steel stem attached and thrcaded through the lift on the head frame. Limit nuts are factory sct on all
self-containcd 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 uscd to stop the upward travel of a gate, the limit nut must be
installed prior to the lift. Sce "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 sccond 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 greasc stem threads with heavy duty grease, such as Mobilox grease
#3EP or equal. (Sec Maintcnance section for cquivalent greasces.)

STEM GUIT'™ “DJUSTMENT:

After the stem is installed and the lift is bolted into position, check stem guides for proper alignment
with the stem. T  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 1s 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 necded adjustment. Loosen bolts and center as previously outlined. If the stem
continucs to ride on the guide, consult the local representative or manufacturer.

After stem guides arc properly aligned, securc 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, rcadjust as previously described. If further adjustment docs not rcsolve 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: salcs@plasti-fab.com  web: www.plasti-fab.com
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NOTE: BEFORE OF ATING GATE, READ OPERAT™ ™ ™™ >T NS IN
cmrTION 1T OF "™ E ANUAL.

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 gatc in closed position, screw top limit nut down on stem until it just
starts to bottom out on top of the lift nut. Tighten sct 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 / JSTMENT

Setting and maintaining correct limit nut placement is vital to the protection and operation of the gate,
guide and lift assembly. Limit nuts that arc factory sct 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 sceure 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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"™ “TALLATION OF ELECTRIC MOTO™ "™ <RATORS:

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 importancc. 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 clectric operator manufacturer's dircetions should be
followed closely in sctting the closing and opening limit switches. (See "Installation,
Inspection and Adjustment".) The torque switches have been properly set at the factory and
should not nced 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 - OPERATT\vr‘ LA NYols )l o) P als )l FaN Nfel

INITIAL OPERATION OF GAT™“-

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.
¢. Remove any shipping stops on gatcs.

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 arc 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 opencd manually for the first three (3) inchcs and the last
three (3) inches of gate travel until all limit and torque switches are sct 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
operate¢ '/ with local controls. Maximum caution must be exercised during this phase.

¢. For pneumatic operators, pressure must be applied to bottom side of cylinder piston to
raisc the gate. This should be done with manually actuated controls, rather than automatic
controls. Pressurc must be applied very slowly and carefully.

For pneumatic opcrators, 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. [f not, check for
binding or other causes by reviewing previously mentioned installation and start-up
procedures. Do not apply cxcessive force to handwheel or handeranks on operators. In
most cases, they are designed to opcrate at 40 lb. maximum pull.

4. Scating surfaces of fiberglass slide gates require no lubrication. NOTE- ™ *“*T apply any
petroleum product to neoprene seals as a lubricant.

5. Close gate completely and check for proper closure.

4L [ON: Be cextremely 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 shde fits flat against seating surfacc.

b. Check to be surc frame is not warped.
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¢. Check and reset any limit nuts or position indicators as required. (See Limit Nut
Adjustment).

d. Cyele gates with operators to insure proper installation, alignment and operation.

IMTrEAT, 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 gatc 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 cach 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 PR™"™DURE:

1. Check to make certain stem has been thoroughly cleancd 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 rc-lubricate with fresh, clean greasc.

4. If there were quitc a few chips, recheck installation and alignment, then cycle gate three (3)
more times. [f there are very few chips, no checks are required and gate can be cycled five (5)
times.

During thesc tests, be aware of any strangc 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. [f 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. Ifthe amount of bronze is excessive, test should be stopped and factory called. Sce "Field
Service" for on-site inspection by a factory service representative to evaluate problem and
determine whether any equipment necds 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. Ifstemsec ;5 to move back and forth or side-to-side, stem may be warped or bent.

b. Check to see if stem 1s 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 ELEC RIC 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 | inch) and tighten set screw on
socket.

5. Plug operator into 115V, 60HZ power source. Be surc outlet is grounded type.

6. Sct forward/reverse switch as required for proper gate operation. Dircction to open gate is
shown on lift above input shaft.

7. Depress trigger switch on portable operator handlc 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 ]  and
clectrically "jog" operator. Clutch will automatically reset after scveral revolutions.
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SECTION III - MAINTENANCE

MAINTENANCE "™ """"RGLASS 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 cleancd with detergent or water.

Periodic inspection of guides and gates is recommendcd to insure trouble-free operation. Check for
debris that may have caught or collected on the gate and clecan accordingly.

MAINTENANCE OF OPERA™™™ STEMS:

1. Operating stems MUST be cleaned and greased periodically. Some environmental conditions
arc harsher than others. The use of stcm covers will protect stems, but they still need to be
cleaned and greased with Mobilux greasec #2EP or equal at least once every six months (sec
Lubrication Chart for equivalent brand names). Lubricate morc often if the grease becomes
dirty.

2. WARNING!! Gates with non-rising stems generally require a special maintenance program. 1f
the levcl 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, thc following
maintenance procedure should be followcd:

3. The stem should be inspected at Icast monthly.
a. The stem should be kept clean and greased. Regular hose downs are recommended.

b. If the gate is cycled on the avcrage 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 greasc such as Zenaplex Il, manufactured by Pennwalt Keystone
Company, or equal (sce Lubrication Chart for equivalent lubricants).

2. CAUTION: DO NOT OVERFILL when lubricating pinion shafts on manual 3EP series lifts.

3. For clectric motor operators or cylinder lifts, scc separate manufacturer's O & M manuals.
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|
MAINTENANCE OF PORTABLE R

1. When not if use, portable operator should be stored in a dry protected arca, out of the weather,
with the cord neatly coiled or looped and off the floor.

2. Should operator be used in inclement weathcr, the operator and cord should be thoroughly
cleaned and dried prior to storage.

3. See Manufacturer's Operating and Maintenancce Instructions for lubrication.

4. In time, as clutch is run and parts become worn, the torque rclease setting may decrease making
it necessary to reset the clutch. See Manufacturer's Operating and Maintenance Instructions
for adjustment instructions.

M/ NTI \ANCE OF SEALS:
[f desired, neoprene J-scals 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 rcplacement. However, if the seals become improperly positioned or
damaged, they may be scrviced by one of the following procedures.

GATES SERVICE G ES:

Gatcs that are recadily 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.  cmove clamping bars/ J-scals and carcfully label cach part to record proper
location and positioning,.

M2TE: Do not throw old J-seal away. Usc the old J-scal as a pattern for marking hole
locations and lengths on replacement parts. Be surc 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 arc 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 scated 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.

Page 12 of 16

Appendix 356



Operation and Maintenance Manuat for the HNF-52451
200 West Area Evaporative Sewer Lagoon Rev 5

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 assemblics arc equipped with cach of these parts.
Follow the appropriate instructions for the given cquipment and situation.

1.

Using properly sized wrenches, remove stem cover, limit nut, handwheel, electric operator and
lift nut assembly.

. 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.

. Standard handwheel lifts may be removed by unbolting from the head frame and unscrewing

the lift nut oft the top of the stem. Now the stem may be removed by detaching from the gate.

. Once the lift assembly and stem have been removed, unbolt head frame r top plate. Also

remove any remaining stem guides

Using a suitable strong device (c.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.

. For repair or replacement of J-scal sec Steps 3 and 4 of "Gates Serviced = “des".
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SECTION 1V - SERVICE NOTES

CALL PLAS™ T*™ FIRST!!!

[f a problem develops cither 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 RE] RENCE THE J™ N*™"*™% ™1 so that we may locate the project

records and better assist you.

Company may be contacted : Our area representative is:

Plasti-Fab, Inc.

P. O. Box 100

Tualatin, OR 97062

(503) 692-5460 Ph:

(503) 692-1145 Fax

e-mail: sales@plasti-fab.com
web:  www.plasti-fab.com

FIEI ™ SSRV™ "7

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 thc equipment is defective in workmanship or material, the
necessary repairs or adjustment will be madc 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.

UNAUTHORI: Rrmerme an nao “HARGES:

Plasti-Fab, Inc. will not accept any unauthe  d alterations, repairs or back-cha s to its cquipment
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 PAR™-

Unless rcquircd 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 clectric motor operated lifts or cylinder operators have
been supplied, see separate Manufacturer's O & M Manual for details. See section on "Field Service"
for telephone number to call when ordering parts.
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SPECIAL TOOLS:

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.

[f clectric motor operated lifts or cylinder operators are supplied, sce separate Manufacturer's
O & M manual for special tools

LUBRICATION CROSS REFERENCE CHAPT™

S

LUBRICANT MANUFACTURER
Molykote Type G Alpha Molykote Co.
Valvoline Wal-Lith #2EP Ashland Oil & Refining Co.
No. 52 greasc Atlantic Richficld (ARCO)
Dura Lith #2 Chevron Oil Co.
Lubriplate #630-2 Fiske Brothers Refining Co.
Gulf Crown EP2 Gulf Oil Co.
Mobilox Grease #2EP Mobil Oil Co.
Mobil Grease #4 Mobile Oil Co.
Alvania #2EP Shell Oil Co.
MultiFak #2EP Texaco Oil Co.
Tycol Azepro #11 Tiedwater Oil Co.

FTS

{Also Aux. Gearboxes and Universal Couplings)

UBRICANT MANUFACTURER
Lubriplate Type 630-AA Fiske Brothers Refining Co.
Mobilplex #45 Mobil Oil Co.

Mobil Grease Special Mobil Oil Co.
Zeneplex 11 Pennwalt Keystone Co.
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LIMIT™™ WARRANTY

Every effort is made to assure that our customcrs rcceive the highest quality merchandise, free of any
| defects in materials and workmanship, dcsigned for usc 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 2 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
cxcludes damage duc to improper handling, storage, misuse or ncgleet.

Measurc of damage is the price of defective material only. No charges for labor or expense required to
remove or replacc defective material, or for any consequential damages, will be allowed.

Any implicd warranty or merchantability or fitness is limited to the onc 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
damagcs.

This warranty gives you specific legal rights, and you may also have other rights which vary from state
to state.

In the cvent a warrante  sroduct is belicved defective, please notify Plasti-Fab, Inc. Refer to Plasti-Fab
job number, print number, location, address and tclephone numbers listed in catalog when requesting
assistancc. 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 scttlement mechanism can be agreed
upon at that time.
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APPENDIX G

Grinders
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Attachment G-1

Franklin-Miller TM 8512
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Additional information vendor information can be found in Hanford Sitc

Integrated Document Management System (IDMS)
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INSTALLATION AND MAINTENANCE MANUAL
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Table 4 - Wire and cable gauges for single-phase motor installation (volfage drop < 5%) (in conduits)

Supply Voltage Distance of motor from distribution cenire {feet)
15 34 51 69 85 102 137 m 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 2056
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 14 14 14 12 12 10 10 10 8 8 8 6 6
15 12 12 12 12 12 10 8 8 6 6 6 6 4 ?
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 0
40 8 8 8 6 6 4 4 2 2 2 2 1/0 2/0
55 6 6 6 6 6 4 4 ? 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 ? 1/0 1/0 1/0 2/0 3/0 30 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}
15 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 2 170 2/0 3/0 --
70 8 8 6 6 4 2 ? 2 1/0 /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 10 1/0 2/0 4/0 -- -- --
175 2 2 2 10 2/0 30 -- -- -- - -- -
225 1/0 10 1/0 2/0 3/0 - -- -- -- - - -- - -
275 2/0 2/0 2/0 4/0 - -- -- -- -- - -- -- - --
320 3/0 3/0 3/0 40 - -- -- -- -- - -- -- -- --
Table 6 - Wire and cable gauges for three-phase motor installation (voltage drop < 5%) (in conduits)
Supply Voltage Distance of molor 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
vunent (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 /0 1/0 /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 /0 1/0 1/0 10 2/0 3/0 40
125 /0 1/0 1/0 1/0 10 10 2/0 2/0 30 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 30 30 3/0 3/0 30 3/0 3/0 30 4/0 4/0 250M 350M
195 4/0 40 4/0 4/0 40 410 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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circuit breaker system and four for the combined system Table 9 - Comparision between motor protection system
(alarm and circuit breaker).
Table 9 compares the two methods of protection.

Current-based Protection
3.3 Start-up protection with
L. . Causes of probe
3.3.1 Preliminary Inspection overheating Fuseand | thermistor
Before starting a motor for the first time, it will be necessary to: Fuseonly | thermal | inmotor
protector

a) Remove all locking devices and blocks used in transit and L

check that the motor rotates freely; %* % %

b) Check that the motor is firmly secured and that coupling
elements are correctly mounted and aligned.;

c) Ascertain that voltage and frequency correspond to those
indicated on the nameplate. Motor performance will be

satisfactory with mains supply voltage fluctuation within ten 1. Overload with 1.2 Q . )
per cent of the value indicated on the nameplate or a times rated current
frequency fluctuation within five per cent or, yet, with a
combined voltage and frequency variance within ten per 2. Duty cycles
cent; $1t058 O D o
IEC 34, EB 120
d) Checkthat connections are in accordance with the
connection diagram shown on the nameplate and be sure 3. Brakings, reversals Q e N .
that all terminal screws and nuts are tight; and frequent starts
g) Check the motor for proper grounding. Providing that there 4. Operating with more Q O .
are no specifications calling for ground-insulated than 15 starts p/hour
installation, the motor must be grounded in accordance with — Py
prevalent standard for grounding electrical machines. The 5. Locked rotor ()
screw identified by the symbol _L_ should be used for this
purpose. - 6. Fault on one phase Q -~ .
This screw is generally to be found in the terminal box or on
one foot of the frame; 7. Execessive voltage
fluctuation O . .
f) Check that motor leads connecting with the mains, as well
as the control wires and the overload protection device, are 8. Frequency
inaccordance with Nema Standards; fluctuation on main Q . .
supply
g) Ifthe motor has been stored in a damp place, or has been
stopped for some time, measure the insulating resistance 9. Excessive ambient O . )
as recommended under the item covering storage temperature
instructions;
10. External heating
h) Start the motor uncoupled to ascertain that it is turning in caused by bearings, Q Q .
the desired direction. To reverse the rotation of a three- belts, pulleys etc.
phase motor, invert two terminal leads of the mains supply.
High voltage motors bearing an arrow on the frame 11. Obstructed Q Q )
indicating rotation direction can only turn in the direction ventilation
shown;

1) Prior to slip ring motors entering into service the brush Caption: (_) unprotected

holder assembly screws require tightening. O partially protected

The gap between brush holders and slip ring surfaces . totally protected

should be between 0.8 inches and 1.6 inches.
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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,

}) Bronze slip rings are often supplied with a protective
coating of varnish. Prior to entering into service this coating
should be removed. It is advisable to make sure that all
surfaces are smooth and clean.

Table 10 - Brush characteristics

Brush type Brush characteristics Pressure Lb/Inc?

High conductivity,

EGO applicable to low voltage 2.6

and high current
machines

CM1S Copper and 20

graphite alloy

u 3H Bronze graphite 3.0

alloy

3.3.2 The First Start-up

Three-Phase Motor with Cage Rotor

After careful examination of the motor, follow the normal
sequence of starting operations listed in the control
instructions for the initial start-up.

Three-Phase Slip Ring Motor

Before running the motor verify that the starter rheostat is in the
“start” position, and that the brushes are correctly set against
the slip rings.

If the rheostat tap positions are numbered, the lowest usually
corresponds to the “start” position, and the highest to the
normal running position.

Next, close the stator circuit switch. The ammeter needle
should deflect sharply and then returning to a fixed lower value
after motor start.

When the needle is almost stationary, the rheostat should be
quickly moved to the next tapping position.

Coincident with speed increases, the rheostat should be moved
to each successive position until normal running position is
reached, stopping at each tapping stage until the current
indication shows no visible current drop.

On motors with brushes in permanent contact, the starter
rheostat remains in the “run” position while the motor is
running.

Special speed control rheostats designed for permanent
connection to resistance contacts within a given range of
settings are an exception to the above.

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, reset the auto-transformer, if any, to the “start”
position;

b) Three-phase slip ring motor:
Open the stator circuit switch. When the motor is ata
complete stop reset the rheostat to the “start” position.
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Table 13 - Bearing lubrication intervals and amount of grease

FOR NEMA LOw vuLTAGE ELECTRIC MOTORS

2 - CYLINDRICAL ROLLER BEARINGS

Lubrication intervals (running hours)
Bearings Il Pole IV Pole VI Pole Viil Pole X Palg Xl 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. pm pm pm pm pm pm pm pm pm pm pm pm (02)
NU309 | 2800 | 4000 | 8300 | 9500 | 10700 {11800 | 12500 | 14100 | 14500 | 16300 | 16300 | 18200 | 0,46
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 | 147 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 - 2600 | 3500 | 4300 | 4900 | 5300 | 600N /100 | 6900 | 6900 | 7700 | 1,32
R NU318 - 2100 | 3300 | 4300 | 4900 | 5300 | 59uu oud0 | 6700 | 6700 | 7500 | 1,47
| NU319 - 2300 | 3200 | 4100 | 4700 | 5100 | 5800 6000 | 6700 00 | 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

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
orroller 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.

2.1 Periodical Lubrication
WEG motors are supplied with sufficient grease for a long
running period. Lubrication intervals, the amount of grease and

i |

the type of bearing used in frames 140T to 580T are to be found
inTables 11,12 and 13.

Lubrication intervals depend upon the size of the motor, speed,
working conditions and the type of grease used.

4.2.2 . Quality and Quantity of Grease
Correct lubrication is important!

Grease must be applied correctly and in sufficient quantity as
both insufficient or excessive greasing are harmful.

Excessive greasing causes overheating brought about by the
greater resistance encountered by the rotating parts and, in
particular, by the compacting of the lubricant and its eventual
loss of lubricating qualities.

This can cause seepage with the grease penetrating the motor
and dripping on the coils.

A lithium based grease is commonly used for the lubrication of
electric motor bearings as it has good mechanical stability,
insoluble in water and has a drip point of approximately 200°C.
This grease should never be mixed with sodium or calcium
based greases.

GREASES FOR MOTOR BEARINGS

For operating temperatures from - 20 to 130°C
Supplier Grease F Supplier Grease
Esso Beacon 2 Atlantic Litholine 2
Shelf Alvania R3 Texaco Multifak 2
For use in freezing chambers
Supplier Grease Temperature range
Esso Unirex N2 -30t0165°C
Molikote BG20 -45t0180°C
Unisilknn 15012 -20t0200°C
4.2.3 Lubricating Instructions
a)F met T 0T otors
Frame 14uT to 210T size motors are not fitted with grease
nipples.

Lubrication is carried out during periodical overhauls when the
motor is taken apart.

( ning 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.
DBuring these operations maximum care and cleanliness is
recommended to avoid the penetration of any impurities or dust

24

Appendix 385

HNF-52451 \

Rev 5







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

INSTALLATION AND MAINTENANCE MANUAL

FOR NEMA LOW VOLTAGE ELECTRIC MOTORS

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 mators 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 alf parts and clean them with kerosene. Under no

circumstances should scrapers, emery papers or tools be

used that could affect the dimensions of any part during

cleaning.

Protect all machined parts against oxidation by applying a
coating of vaseline or oil immediately after cleaning.

STRIPPING OF WINDING S

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 (IS0 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 5

-~ lueg

MOUNTING THE TERMINAL BOX

Prior to fitting the terminal box all cable outled on the frame
should be sealed with a sealing compound (I* layer) and an
Epoxy resin (ISO 340) mixed with ground quartz (2" layer) in
the following proportions:

340A resin 50 parts
340B resin 50 parts
Ground quartz 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 alf seals is mandatory.

Should any doubts arise, consult WEG.
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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 foad 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 aiso 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 occurrenge.

The arc of contact of the belt on the drive pulley thus becomes
inadmissibly small and thereby belt tension is insufficient for
torque transmission.

In spite of this it is quite usual to increase belt tension in order
to attain sufficient drive.

Admittably, this is feasible with the latest belt types reinforced
by synthetic materials.

However, this practice fails to consider the load on the bearing
and the result is bearing failure within a short time.
Additionally there is the possibility of the shaft being subjected
to unacceptably high loads when the motor is fitted with a
pulley that is too wide.

5.1.5 Shaft Fractures

Although bearings traditionally constitute the weaker part, and
the shafts are designed with wide safety margins, it is not
beyond the realms of possibility that a shaft may fracture by
fatigue from bending stress brought about by excessive belt
tension.

In most cases, fractures occur right behind the drive end
bearing.

rey

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 shaft failures.

Poorly aligned couplings cause knocks and radial and axial

shaking to shaft and bearings.

Within a short while these malpractices cause the deterioration

of the bearings and the enlargement of the bearing cover

bracket located on the drive end side.

Shaft fracture can occur in more Serious cases.
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HNF-52451

INSTALLATION AND MAINTENANCE MANUAL

s |E]

FOR NEMA LOW VOLTAGE ELECTRIC MOTORS

(burnt fuse, incorrect control)

e cl t
FAILURE PROBABLE CAUSE CORRECTIVEMEAS S
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 maotor
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. Qverload - 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. Dirtinthe 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. Wom bearings Check lubrication. Replace bearing if noise is excessive
and continuous.

Overheating of bearings | 1. Excessive grease Remove grease bleeder piug 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 matenalin arease 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 pericdically.

2. Qverload - Check application, measuring voltage and current under
normal running conditions.

3. Incorrect voitages and frequecies - Compare values on motor nameplate with those of mains
supply. Also check voltage at motor terminals under full load.

4. Frequentinversions 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

single-phase condition.
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6. Spare Parts and

D

HNF-52451

Component Terminology

Part Nr.

SOm~N®»G SN

"
12

Description
Terminal box cover
Terminal box cover fixing bolt
Terminal box cover gasket
Terminal box fixing bolt
Terminal box fixing washer
Terminal box grounding lug
Terminal box
Frame grounding lug
Terminal box o0'ring gasket
Fan cover
Fan cover fixing boit
Fan

Description
V'Ring
Non-drive end endshield fixing bolt
Non-drive end endshield washer
Non-drive endshield
Spring washer
Non-drive bearing
Fan fixing pin
Wound stator
Rotor / shaft assembly
Nameplate fixing rivet
Nameplate
Frame

PartNr.

25
2%
27
28
2
3
31

Description
Shaft key
Drive end bearing
Drive endshield
Drive endshield washer
Drive end endshield fixing bolt
V'Ring
Drain plug

THREE-PHASE MOTORS IP55 NEMA - Frames 250T - W250T - 280T and 320T

10 11 1213 14 1516 17 1819 20 21 22

v

€3 24252527 28 2920

21032 33 34 3528

37 38 2@ 40 A

Part Nr.
16

17
18
18

21

24
25
2%
27

Description
Non-drive end endshield fixing
bolt
Non-drive end bearing cap washer
Non-drive end grease nipple
Non-drive end grease nipple cover
Non-drive end endshield washer
Non-drive endshietd
Spring washer
Non-drive end bearing
Non-drive end bearing cap
Fan fixing pin
Wound stator
Rotor and shaft
Eyebolt
Nameplate fixing rivet

PartNr.

30
3
32
k<)
Kz}
3
36
37
38
39
40
N
42
43
1

Description
Nameplate
Frame
Shaft key
Drive end bearing cap
Drive end bearing
Drive andshietd
Drive end grease nipple cover
Drive endshield washer
Drive end endshield fixing bolt
Drive end bearing cap washer
V'Ring
Drive end bearing cap fixing bolt
Drain plug
Non-drive and grease relief
Drive end grease relief

PartNr. Description
1 Terminal box cover
2 Terminal box cover fixing boit
3 Terminal box cover gasket
4 Terminal box fixing bolt
5 Terminal box fixing washer
6 Terminal box grounding lug
7 Terminal box
8 Frame grounding lug
9 Terminal box o0'ring gasket
10 Fan cover
1 Fan cover washer
12 Fan cover fixing bolt
13 Fan
14 Non-drive end bearing cap bolt
15 V'Ring
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5

1 2 2 4 5 6

7 8

9 10

THREE-PHASE MOTORS NEMA 56 - Frames A56 - B56 - D56 - F56H and G56H

13

11

14 15 16 17

Part Nr. Description
Sticker

Terminal box cover fixing bolt
Terminal box cover
Grounding lug

Through bolt fastening nut
Non-drive endshield

Spring washer

N WL AW =

Part Nr.

Description
Non-drive end bearing
Wound stator
Rotor / shaft assembly
Frame
Through bolt
Shaft key

PartNr.

14
15

16
17

Description
Fan
Drive end bearing fastening
washer
Drive end bearing
Drive endshield

12 304 5 6] ks &

2 10

11

iz 12 14 1

SINGLE-PHASE MOTORS NEMA 56 - Frames B48 - C48 - C56 - A56 - B56 - D56 - F56H - G5

19

18 19

20

21 22 25 24 2%

Part Nr. Description Part Nr. Description
1 Sticker 12 Stationary switch fastening bolt
2 Capacitor cover fixing bolt 13 Centrifugal switch
3 Terminal box cover fixing bolt 14 Rubber ring for fead passing hole
4 Terminal box cover to capacitor
5 Grounding lug 15 Capacitor cover
6 Through boit fastening nut 16 Capacitor
7 Non-drive endshield 17 Wound stator
8 Spring washer 18 Rotor / shaft assembly
9 Non-drive and bearing 19 Frame
10 Non-drive and bearing fastening 20 Through bolt
washer 21 Shaft key
1 Stationary switch 2 Fan
Note:  For F56H and G56H frame motors. 1)Part nr 3 = 3 pieces; 2) Partnr. 4 and 5 = 2 pieces

Description
Drive end bearing fastening
washer
Drive end bearing
Drive endshield
Overload thermal protector fixing
ring
Overload thermal protector
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Additional information vendor information can be found in Hanford Site

Integrated Document Management System (IDMS)
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seepex.

P

Operating and Maintenance

Instructions
Macerator
in 22X
item document denomination
1.00 OM.GEN.O1e General
2.0.0 OM.SAF.01e Safety
3.00 OM.TRA.O1e Transport and Intermediate Storage
4.0.0 OM.DES.02e Description of the seepex pump and Accessories
5.0.0 OM.INS.02e Assembly and Installation
6.0.0 OM.COM.02e Commissioning/De-commissioning
7.0.0 Service and Maintenance
OM.MAl.11e 110 1 with flushing connection
OM.MAl.11e 110 I without flushing connection
7.1.0 Disassembly / Re-assembly
OM.CHD.04e 110 | with flushing connection
OM.CHD.02e 110 | without flushing connection
9.0.0 OM.ACC 01e Auxiliary seepex documentation
Sectional drawing and parts list
9.3.0 075-006A1 Sectional drawing with flushing connection
9.4.0 SL.075.006 Part list
a3 N75.0N1A1 Qartinnal drawing without flushing connection
b} 301 :
9.5.0 Shat iling
OM.SEA.09% Shaft sealing with flushing connection
075-007A2 Sectional drawing shaft sealing with flushing connection
SL.075.007 Parts list shaft sealing with flushing connection
OM.SEA.05e Shaft sealing without flushing connection
075-002A2 Sectional drawing shaft sealing without flushing connection
SL.075.002 Parts list shaft sealing without flushing connection
9.6.0 Wearing Parts and Gaskets
OM.WPS.10e 110 | with flushing connection
OM.WPS.10e 110 | without flushing connection
OM.SPT.02e Tools
10.0.0 OM.MDS.01e Manufacturer's documents from sub-supplier
99.0.0 OM.ADR.O1e seepex Subsidiaries
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seep ( N Operating Instructions

seepex Machine

4

General
1.2.8 13.2
Copyright and Industrial P rty 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.

129
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.

1.210
Technical Data Sheet
see Point 9.

1.2.11
Performance Data, Load Index, Power
Consumption

are indicated in the associated data sheet, Point 9.

1.212
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 ISQ 3740-
1980 and ISO 3744-1981.

1.213
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.

13
Supplementary Information

1.3.1
Accessories, Optional Extras

Please refer to the data sheet, Point 9.
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Seepex. Operating Instructions

seepex Machine
Safety

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 ks 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.

Anv machiness or assemblise conveving media that
letrimental to healthm  bed tamini

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 “Initia Startup".

27
Unauthorizec  >dification and Manufacture of
Replacement Parts

Conversions or modifications of the machine are
permissible only in consuitation 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.

HNF-52451
Rev 5

fr ® =5 OMSAF.Ote
i o B/21.04.99
’ me 2(2)

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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seepex' Operating Instructions ot 1(1)

Macerator Datwm

o 14.07.95
Description of the seepex Macerator o 0
and Accessories

4. 45
Description of the seepex Macerator and Design Variants
Accessories
Refer to the data sheet, Point 9, for the design of the
4.1 seepex macerator. Other design variants are
General Description, Design and Mode of Operation  possible, whereby seepex must first check whether a
particular macerator is suitable for the intended

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 Site Specifications

The openings in the shearplate are either circular or Operating site specifications are listed in the data
oblong. The shape, size and number of openings is sheet, Point 9. Details of the space required for
dependent on the conveying capacity and the required  installation, operation and maintenance are given in
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 A. _ _, Point 9 for
information on the desiyn 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.

Appendix 441




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

seepex.

Operating Instructions
Macerator
Assembly and Installation

5.
Assembly and Instaliation

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

5.2.11
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
5.2.13

« freedom of movement to:
operate the drive /
speed regutation
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
Jubricants

* disassembly of mechanical protective devices, e.g.
V-belt or coupling protection

* space required for handling the mounting tools,
e.g. sufficient wall clearance

HNF-52451

Rev 5
h Dowrert OMLINS.02e
gy 1(2)
U " 14.07.95

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

o 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.

5.2.3

Protective and Contrc  1g 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 ass ly and installation.
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Assembly and Installation o
5.2.55
5.2.4 Fluid Connections
Electric Connection of Electric Motor
and Frequency Converter o flushing connections for shaft sealing
. . CAUTION
The electric connections must be If the macerator is designed with flushing
established in accordance with the connection according to data sheet, Point 9, the
manufacturer's specifications, ) 4 flushing connection must be fitted.
Point 10, as well as the safety speci-
fications applying at the installation site. For flushing the shaft seal with flushing liquid/buffer
The mains voltage and frequency must fluid a lantern ring supply unit without/with flow
match the ratings indicated on the type meter has to be installed
and rating plates. '
o fluid connections for optional extras
5.2.5
Piping Consult the data sheets, Point 9, for information
regarding the available optional extras, if any. The
5.2.5.1 technical description is given under Point 9.

Inlet and Outlet Connection

CAU N
The position, nominal widin 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 Mountin
~~UTION

Pipeworks and othc: womponents requiring to be
connected with the macerator must be mounted
without stresses.
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e B/06.10.98

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 A
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.

 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 ~onditions
must be checked and approved by se  x.

The right to make claims under the warranty
agreement will be annutled if operatina conditions are
changed without prior approval by se  x.

» seepex heavy solid collecting separator for non
destructable in¢

Heavy solids whiwii cannue ue inacerated (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.

e Commissioning of the macerator
The macerator has to be started before feeding of
the conveying liquid to remove possibly existing
residues from the knives.

e 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

e 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 a

Consult the attached manufacturer's .
operating instructions, Point 10, for -

information on commissioning the drive.
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Service and Maintenance

These operating instructions are valid for
range |
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.

71
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 Inspet  n

7.21
Lubrication

7.21.1
Knives and Shearplate

The knives and the shearplate are lubricated by the
conveying medium.

7.21.2
Shaft sealing

Consuit document OM.SEA.__ Point 9 for information
on lubricating and flushing the shaft sealing.

7.21.3
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.

lubricant: grease
filling quantity: ca. 200 cm?
quality: Esso Beacon EP2 / DIN KP2N-25

Shell Alvonia EP2 / DIN KP2K-20
Aral Lub HLP2 / DIN KP2K-30

Equal greases can be used.

7.21.4
Drive Engine

For lubrication acc. to instruction of the manufacturer,
see attached documents, Point 10.

71.2.2
Lubricant / Filling Quantity / Quality

see item 7.2.1.3

7.23
Drives and Optional Extras A

/\

For maintenance and inspection
specifications, see the appended
manufacturer's documents, Point 10.

7.24
Supervising during Operation

7.2.41
Shaft Sealing

see document OM.SEA.__, Point 9.

71.2.4.2
Optional Extras

These must be monitored in accordance with the
separate documents, Point 9/ Point 10.

7.24.3
Drives

These must be monitored in accordance with the
separate manufacturer's documents, Point 10.

71.25
Preventive Measures

To avoid the expenses incurred by lengthy stop
periods of the macerator, seepex recommends the
acquisition of a new or entirely overhauled and
completely mounted replacement cutting unit having
been operational tested.
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Operating Instructions
Macerator-Headstock Assembly 110
with flushing connection
Disassembly / Re-assembly

plate (900) because there is the danger of the split
ring (903) to be destroyed.

Perhaps loosen and newly adjust shear plate (300).
Additionally, safeguard screws {906) by means of a
screw locking device / an adhesive of medium
strengh.

In addition, safeguard the self-locking hexagon nut
(142) by a screw locking device / an adhesive of
medium strengh.

Rechecking acc. to Point 2.5.1, item E1.

253
Closing Casing (ASG) / Cover Plate (APL)

Re-assembly see document OM.MAI.__e.

5] T AFL

L

T
I e T
‘”v:ﬁfj

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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Dowment OM,CHD.02e

Blatt
s ep -xﬂ Operating Instructions sheet 20
Macerator-Headstock Assembly Datum 04.09 95

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 '/.

06~

157 s&_;

2.3
Shaft Sealing (SEA)

Assembly of the shaft seal (SEA) as described in
document OM.SEA.__ d, Point 7.

24
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).

25
Headstock (905)

251
Adjustment of the distance between knives

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 rha~l the distance
between knif- -——~ -~~~ ~'3te a 3

E1- AU T
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 shaf  aling (SEA) at area "L" with grease ",
Impregnate uie felt rings (910 and 904) completely with
oil Z in the oil quenching bath.

quality of grease see document OM.MAI__,
Point 7.2.1.3.

quality of oil - standard mineral oil

AN DiN 51501

Appendix 453







Operation and Maintenance Manual for the HNF-52451
200 West Area Evaporative Sewer Lagoon Rev 5

B i OMAcCCote
seepex. Operating Instructions b " A/13.01.95

seepex Machine v bt
Auxiliary documentation sheet 1(1)

9.
Auxiliary seepex documentation
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ae 'ex " Operating Instructions
Single-Acting Mechanical Seal

Headstock Assembly size 110
with flushing connection

8.
Flushing conne ling

Annex the flushing cunnsuuun ueiue commissioning.
Flushing medium: water
Flushing pressure (Ap): 0,5 bar higher than the
pressure which has to
be sealed.
Flushing quantity (Qsp):

ap !
[bar] 15
1.0 ?g
0,5 %
!
0,2 4 +
1

50 100 150 200 250 360 350 350 400
Qsp [/a)

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.

Appendix 457

HNF-52451
Rev 5

OM.SEA.09¢
2(2)

26.07.99















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

seepex.

We deliver your success

Germany

seepex

GmpH + Co 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/Minchen
Tel +49.700.73 37 39 05
Fax+49.89.90 46 87 24

Germany

seepex
Branch Office West
Scharnholzstrasse 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

arohrmueller com olibno com
Ireland The Netherlands

seepex seepex

Dubhn Office Branch Office Nethertands
61 Clonkeen Road Maagdenburgstraat 22c
Deansgrange 7421 ZC Deventer

Dublin Tel +31.570.516644

Tel +353.1.289 43 93
Fax +353.1.2 8944 96
dublinoffice@seepex.co.uk

Austria

seepex

Handelsges. mbH
Obermiillergasse 18
3003 Gablitz

Tel. +43.2231 61085
Fax +43.2231.6 10 85-20
hfriedi@seepex.com

France

seepex

France SARL

Agence Est

7, rue des Terres Blanches
F-54300 Lunéviile

Tel +33.3.83733259
Fax+33.3.83 73 91 36
tefloch@seepex.fr

USA

seepex
Inc.

40 Bel Flora

Los Flores, CA 92688
Tel +1 (949) 589-60 23
Fax+1(949) 589-64 5%
bstark@seepex.net

China

seepex

Pumps (Shanghai) Co.. Ltd
No. 21, Lane 1365
Kanggiao Dong Road
Shangha), 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

Fax +31.570.516077
seepex.ni@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 63
inffo@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
Shanghar Representative Office
No. 21, Lane 1365

Kanggiao Dong Road
Shanghal, 201315

Tel +86.21.3810 8888

Fax +86.21.3810 8899
info.cn@seepex.com

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 Park
Yeovil, Somerset BA 22 8RW
Tel +44.19 3547 23 76
Fax+44.19 35.47 98 36
sales@seepex.co.uk

Betgium

seepex
Branch Office Belgium
Dorp 8

B-2288 Bouwel

Tel +32.14.50 14 71
Fax+32.14.50 14 61

P

Germany

seepex
Branch Office Rhein-Main
Dr. Hermann-Kunanz-Str. 14
D-63683 Ortenberg-Seiters
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

Tet +44.12 60 27 10 01
Fax+44.12 60 27 4004

HNF-52451

Rev 5
bowrert OM.ADR.O1e
s 27.09.04
e 1(1)

Germany
seepex

Branch Office South-West
Schwelzinger 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 814 4TL
Tel +44.121.6 03 11 91
Fax +44.121.6 03 21 82

northernoffi co.uk jcashmar co.uk
Denmark Sweden

seepex seepex

Nordic AS Nordic AS

Bakkegardsvej 411 Skogsvagen 39

DK-3050 Humiebaek 61634 Aby

Tel +45.49 19 22 00
Fax+45.43 19 32 00

seepex. com " pex.dk
France France
seepex seepex

France SARL
Agence Rhone Alpes
15, rue des Sports
F-69210 Lentily

Tel +33.474.01 87 20
Fax+33.474 01 88 30
Inouel@seepex fr

USA

seepex
Inc.

1248 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 Cun
Chaoyang District,

Beying 100022,

Mobil +86.139 1040 165%
Fax +86.10.6776 9478
seepex.bjo@seepex.com

France SARL

Agence Pays de Loire-Bretagne
Le Clos Reillan

F-35380 Treffendel

Tet +33.2.99 6188 10
Fax+33.2.99 618813
mrousseau@seepex.fr

USA

seepex

Inc.

135 Dennis Drive
Glenshaw PA 15116-3003
Tel +1(412) 487-1144
Fax +1(412) 487-6116
lbeatty@seepex.net

USA

seepex
Inc.

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

Tet +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 630

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

Shandang Province

Tel +86.138 5329 9850
Fax +86.532 508 5358
seepex.qdo@seepex.com

America: Asien: Africa:
Argentina Brunei Egypt
Canada India South Africa
Chite Indonesia
Colombia Iran Oceania:
Ecuador Israef
Mexico Japan Australia
Panama Korea New Zealand
Peru Kuwait
Puerto Rico Pakistan
Venezuela Philippines

Saudi Arabia

Singapore

Taiwan

Thailand

United Arab

Emirates

Appendix 462

Your seepex agent




Operation and Maintenance Manual for the HNF-52451
200 West Area Evaporative Sewer Lagoon Rev 5

APPENDIX H

Aerators

Appendix 463




HNF-52451

Operation and Maintenance Manual for the
Rev 5

200 West Area Evaporative Sewer Lagoon

Environmental Equipment Engineering
P.O. Box 388

Mechanicsville VA 23111
804/730-1280

Operation and Maintenance Manual
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! Warning

§§ietv Precautions

High voltage and rorating parts can cause serious ar fatai injury, The use
& electniz machinery, Like all other Lluhzabior of concentrated Dower and
rolating equipment, can be hazardoys irstaliation operathion, anc maintanance
ol elecing machirery should he periermed by gquahlied persannsl
Famillarization with NEMA Publicatior MGZ, Safety Stangard for Construction
and Guide for Sefecrion, Insialiahon and Use of Eloctnc Motorsand Gensrators,
the Nat anal E:a¢tnical Coce, and zaund joca: practices 1 racommanded.

For equipment covered by 1Nig 1ns1ruclion DO ok, 1t 1s impo-iant o obsarve
safely precaul:ons 10 prolect personnel from possibie injuty  Amaong tne many
consigerations. oersonne. should oe instructed 1o

T avold cantact with enarg-zed circults of rotating pans.

B avoid by-passing or rendening inaperative ary saleguards or
protaclive gavices,

E avond extanded exposura 11 clesa proximity 10 machirery with high
nosse leveis, and

£ use proper carg ang procecures in handnng, litting installing. operating
and maintaning 12 aquipment.

Sate maintenance Jracuces wih guabfied parsonnei are (mperatve.
Sefgre imhiating mantenance crocedures, be sure tha all power sburces are
oriscannected frgm the machine 3ng accessories to avoid electric shock High
polenuat insutalion test for this equp™ent s nct recommenged; havever, snould
it be required, procedures anag precautions outhired in NEWA Standards MG-?
shou.d be iollowec

Failure 1o propery grounc the frame 5f this macne may cause serious

injiury 1o persornet  Grounting shaw@ DR N accorgance witn the National
£ actnical Code and consistert with sour? local prachice.
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Additional information vendor information can be found in Hanford Site

[ntegrated Document Management System (IDMS)
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NEPTUNE PORTABLE MIXER SAFETY IANUAL

REGULATORY COMPLIANCE
e 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 re¢  3ry requirements.

| FIRE AND EXPLOSION PREVENTI(  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 compatibilitv of all wetted components with all process and cleaning fluids to minimize the risk of dangerous chemical
reactions. Refer to Neptune C cal compatibility chart.

* All wetted components of the Neptune Portable mixers are made from 316 stainless steel.

TEMPERATURE LIMITS
* Normal conditions: Operate at temperatures up to 121°C (250°F) .
e Hazardous conditions: Operate at temperatures up to 40°C (104°F)

NEPTUNE CHEMICAL PUMP COMPANY 204 DeKalb PIKE * LANSDALE, PA 19446 » TEL (215) 699-8701 FAX (21£ 9-0370
www.neotunel.com
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LIMI' ) 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 Pur  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 re¢  dy 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 FACT( “ 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

(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 comnly with the above instructions will result in equipment being returned to
sender, freigh  llect, without service.
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SECTION | IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE
COMPANY/UNDERTAKING

LUBRIPLATE® Lubricants Co. Emergency Telephone Number:
129 Lockwood St. 1-800-255-3924-CHEM-TEL (24 hour)
Newark, NJ 07105 Telephone Number for information:

1-973-589-9150
SUBSTANCE: LUBRIPLATE 00-2 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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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 HAZA! S: Slight fire hazard

EXTINGUISHING MEDIA: Foam. Dry Chemical, Carbon Dioxide or Water Spray (Fog)

SPECIAL FIRE FIGHTINC ROCEDURES: Cool exposed containers with water. Use air-supplied
breathing equipment for enclosed or confined spaces.

UNUSUAL FIRE AND EXPLOSION  \ZARDS: 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, tlame. or strong oxidants.

SECTION 8 EXPOSURE CONTROLSK/PFRSONAL PROTECTION

EXPOSURE LIMITS:

OIL MIST IN AIR (Not Encountered in Normal Usage):
5 mg/m? UK OES TWA

10mg/m3 UK OES STEL
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HAZARDOUS DECOMPOSITION:
Thermal decomposition products or combustion: oxides of carbon, oxides of sulphur

POLYMERISATION: Will not polymerise.

QECTION 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 propylphosphorodithionate
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: ate:
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 INFORMA TINN

LAND TRANSPORT ADR: No classification assigned.
LAND TRANSPORT RID: No classification assigned.
AIR TRANSPORT IATA: No classification assigned.

AIR TRANSPORT ICAOQO: No classification assigned.

MARITIME TRANSPORT IMDG: No classification assigned.

SECTION 15 REGULATORY INFORMATION

EUROPEAN REGULATIONS:
EC CLASSIFICATION (CALCULATED): N

Risk Phrascs: R51/53 Toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment.

SARA/TITLE 111, Section 313 Status — Zinc Compounds <

%, 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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APPENDIX J

Air Compressors
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Safety Guidelines - Definiticns

Before Using the Alr Compressor

¥When Installing or Moving the Compressor

Before Each Use

Foliow Safety Precautions for Electrical Connaction
Pian Ahead to Protaect Your Eyes, Hands, Face & Ears
When Operating

Spraying Precautions

Perform These Maintenance Operations

Typical Compressor Instaliation

Glossary

Wifiring

Starting the Compressor (Electric Comp  iS07rs)
Trouble: ooting wide

Troukleshooting (Cont.)

Warranty Statement
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When installinc or

This compressor is extrerely top beavy. The
compressar must be bolted to the floor with
vibration pads before operating to preven
sguipment damage, injury or death. Do Kot
tighten bolts completely as this may

cause stress W the tank welds.

Ta reduce the risk of a dangerous
environment

1. Keep werk area well it

2. Operate compressor in a well-ventiiated

moving the compressor

6. Aminimum clearance of 18 inches batween
the compressor and a wali is required
because objects could obstruct airflow.

7. The compressor should be located vshere it can
be directly wired to a circuit breaker. The
compressor should be wired by a qualified
electnician.

8. Never store flammable lquids or.gases in
the vicinity of an operating compressar.

9 Da Not iccate the compressor air iniet near
sleam, paint spray, sandblasting areas or
any olher source of contamination. The

area free from fiammable liquids and vapors, :
debris could damage the motor and pump.

. Operate compressor in a ventilated area s0
that compresser may be properly cooled and

Ll WARNING .

the surrounding air temperature will not be
more than 1C0°F.

. Never use a compressor in a wet
enaronment.

. Protect matenal lines and air lines from
damage or puncture. Keep hose and
wires away from sharp objects chermnical
spilts oil, solvents and wet floars.

- WARNING

Do Nat secure compressor with toggle balts

into drywall. Dryveail sheeting or plaster will not

suppon the veight of the comprassor.

Note:
3/4™ NPT for

Never use plastic (PVC) pipe for compressed
air Senous ingury ar death could result

A ACAUTION

Never use the shipping skid for mounting the
COMPressor.

This compressar 15 not intendad for autdaor
instaliation.

Ty

CWARNING

Never mstall a shut off valve between the compres-
sofr pump and tank. Personal injury and/or
aquipment damage cauld aceur,

Tank Outlet Size: W2 NPF{or-KT52eVE60

All 80 Galior and Simplex 720 Gallon Units

,H'J-I:IFEZM*HJﬂnp!‘:_\s_‘-.re!nnm_&ennc

[

pserore each use

]

inspact your work area

1. Keep work area clean. Ciuttered areas and
benches invite accidents.

2. The floor must not be slippery from wax or
dust

lnspect yaur compressor

1. To reduce the risk of injury from accidental
starting, tum the switch off and disconnect
power.

it any pant s missing, beat or broken in any
way, or any electrical part does not work
property, keep the compressor off and dis-
connect power. Do Not use if defect is found.

- Check hoses for weak or worn cendition
before each use. making certain all conpect-
1ons are secure. Do Mot use if 3 defect 18
found.

Page 2
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Follow the safety precautions for electrical connactions

1. Follow al! local electrical and safety codes,
as well as the Nationa! Electric Code (NEC)
and the Orcupaticnal Safety and Health
Acl {OSHA).

2. Wiring and fuses shouid foliow electrical
codes, current capacity and be properly
graunded.

3. Protec: wires from contact with sharp objects.

AN CAUTION -
All efsctrical connections should be made by
z qualifiad electnician.

Plan

wd to protect your eves, hends, face and ears ]

Dress for safety

1. Wear safety g es {meeting ANSIt Z87.1 or
n Canada CSA £34.3-89) and use hearing
pratection when apersting the unit Everyday
glasses are not safety glasses.

2. Wear shoes o prevent shock hazards.

3. Tie back long hair.
Pay attentian to your hands

A

Keep fingsrs away from running compressor
Fast moving znd hot parts may cause injury
and/or burns.

3

Be careful when touching the exterior of comp-
ressor. pump, mofor and air ines, they may
become hot enough to cause injury.

Never operate the compressor without 2
beltguard. The compressor can start aulo-
matcally without warning Personal inury or
property demage could vceur from contact
with movmg parts.

CAUTION

The compressor may be hot even f the unit is
stopped.

A “WARNING -

Use of a mask or respirator per chemics!
manufacturers’ instructions may be neces-

sary if there is a chance of inhaling 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

1 Do not exceed the pressure rating of any
component of the system.

2. Release prassure within the system slowly
to prevent flying dust and debinis.

3. if the equipment starts to abnormally vibrate,
STOP the compressor immediately and
check for the cause.

AR

rever change the safety valve or pressure
switch settings. Keep safety vaive free from
paint and other accumulations. See comprasser
specification decal for maximum operating
pressure. Do net cperate with the pressure
switch set higher than the maximum operating
pressure.

Fage 3
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Spraying precautions

PN - WARNING

Never point a spray gun at yourself or any
other person or animal. Accidental discharge
miay resutt in seriaus injury.

Reduce the risk of dangerous
enviranmaent

WARNING .

Extreme cauticn should be taken when
spray:ng flammabte liguids as the spark from
2 motor of pressure swich may cause a fire
or exptosion. Ample ventilation must be
provided.

oLl WARNING

Epray in a well venbiated area o keep fumes
from coliecting and causing serous injury and
fire harards,

1. Do Not spray in the vicinity of open {lames
orf other places where a spark can cause
ignition. Po_Nat smoke when spraying
paint insecticdes, or other flammable
substances.

Be informed about the materials you use

1 When spraying with solven(s or foxic chemi-
cais, follow the instructions provided by the
chemical manufacturer Consult a safety
expert if utnsure about the tse of masks ar
respiralors.

2. i the material you intend o spray contamns
trichforeoethane and methylene chiande, do
not use accessornes that conlain aluminum or
galvanized materials, as thase chemicals can
react with galvanized components causing
cormrosion and vieakening equipment. Use
stainless stee! accessonies.

—

Perform these maintenance operations

1. Do regular maintenance: kesp all nuts, bolts,
8nd screws tight. to be sure equipment is in
safe working condifion.

2. inspect tank yearly for rust, pin holes or any
other imperfectons that could cause it to
_ become unsafe.

WARNING

NEVER aftempt 1o repair or niodify a tank!
Weiding, drilling or any other modication wifl
weaken the tank resulting in damage from
rupture or explosion. Always replace worn,
cracked or damaged tanks.

3. Clean electrical equinmant with an approved
cleaning agent, suct 1 dry, non-flam-
mabie cleaning solvent.

4. Drain tanks of momsture after each day's use.
if unit will not be used for awhiie, itis best o
leave the drain eock cpen uahl such time as it
15 to be used. Thrs vall allow moisture to
compietely drain out and heip prevent
corrosion of inside of tank.

5 Abways disconnect from power source before
working an or near 2 matar, or its.connected
load. H power disconnect posnt 1s oui-oi-
sight, secure i in the “OFF™ posion and 1ag it
to prevent unexpected agplication of power

- YWARNING . -

Cisconnect power and depressunze system
before servicing ar comorassor. Shightly open
drain cc F compressar.

Dsity

Check ol level at sight giass, Od level should
be 1/2 to shghtly higher 1n the cit sight glass

DCrain moisture fons tank.

Verify the pressure swifch unloader is
working by Estening for a brief hissing sound
when the compressor shuis off.

Visually check the compressar for loose parts,
excessfve noise or vibration. Tighten any
necessany part.

Bonthiy

{Make sure the main prwer is off.} Chack the belts
far tension. Belts should not move up and dowan
when the compressor runs and when stopped,
shou'd not have mare than % in of piay when
depressed. Be carefut not to aver tighten belts
dunng adjustment

Remove and check air fiter. replace if necessary.

Change ait every 3 manths or 300 hours. A
compressor grage 30 i non-detergent oit should
be used.

Page 4
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To Air System

=
Reguisios

Air
Dryer

Air Fitter
Porous element contained vwathin a metal or
ofastic housing attached to the compressor
cylinder head which removes impurity from the
intale air of ths compressor

Air Tank

Cylindrical component which contains the
compressed a1

Check Valve

Device which prevenls compressed air from
Nowing back fom the air tark to the compres-
sOr pump.

Eiectric WWotor

Device which provides th.e rotationai foree
necessary to operate the compressor pump

Pressure Gauge

Device which shows the tank ar regulated
pressure of the compressed air.

Fage b

Pressure Switch
Device which automaticatty comtrals the on/off
cycing of the compressor. it stops the
compressc™ when the cut-off pressure m

the tank is reached and siarts the compressor

when the air pressure drops balow the cut-n
pressure.

PSt (Pounds per Square inch)
Mesasurement of the pressure exerted by the
force of ar The actual psi is measured by a
pressure gauge on the compressar.

Pump

Device winch produces the compressed ir
with a reciprocating piston contained within a
cylinder.

Safety Vaive

Device which prevents air pressure in the air
tank from rising over a predetemmined bt

Thermai Overioad Switcht

Device, integratet into the esectric motor winding,

which automaically ‘shuts ofl" the compressor
if the temperature of the electric motor exceeds
a pregetermined limit.
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WIRING

For Modefs Without ¥ ic Stacthr

ALL ELECTRICAL WIRING SHOULD BE DONE | Incoming.power should

BY A QUALIFIED ELECTRICIAN be connected to the

General Information posts marked \Tme)\\ )

Adaqate winng and motor protection 37

should be provided for al! statianary DoNotMake _

compressars. Wiring used for other Prewred Pats (Motor J
machinery shoutd not be used. A Prewred Roefs (Motor)f e R
qualified electncian familiar with local Gromding Screw  HE=R__® Y

glecifical codes in your area shoyld be ! ol
used. Size supply wiring per NEC (Naticnal ' =
Electne Cade) requirements.
A WARNING
To reduze- the nsk of electricat hazards, fire
hazards or damage to the compressor, use
propes crcutt protecton  Your compressor

ts viired at the factory for operation using incommg poveer should
the voitage shown. Connect the compresser be connected to L1 am
10 a povrer source with the correct breaker 2 at the Top of the 4
slze. Magnetic Starter * (@
Vi o L 3 Phase units shouid
Electrical connections must be properly be connected to L1, L2 #
grounded. Ground connections shouid be and L3. :
connected at the grounding screw.
, CAUTION Ground W
Oxerheating, short cutulting and fire damage DO NOT MAKE CONNECTIONS
vill result from inadequate varing. AT THE PRESSURE SWITCH

STARTING THE COMPRESSOR

Prior to actually nunring the compressar, Operate the compressar for a few minutes
check the following iteme: unloaded {air system epen) then aliow the
] . compressor o pump up. Make sure the
Crankcase ofl - Make sure the sight glass sloctreal pr ire switch properly switches
shows 7% full or slightly above. off the compiessar according to the setting
i desired. {165 for KT52eW6T , and 175 psi
fh;i:ke ﬂ;;‘.ure ;tli rags, toals, ofl, stc are away for all ether Two Stage.)
m the uni ;
A CAUTION :
Open the air syslem to free it of any pressure. Make sure the pressure in the tank does
) not exceed iis rating. Model KT52eVE0
Swrch the compressor on for a few should operate at a maximum of 165 psi,
revolutions to make sure the rotation is other Twa Stage unis at a maximum of 175 psi.
camect. Corrext rotation is cockwise if the pressure gauge indicates a pressure that
when facing the sight glass on the pump s higher than these maxmum pressures,
shut off compressor immediately and call
your distributor.
Page 6
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Low dlsaha'ge pressu‘e

" TROUBLESHDO'

1. Compressor too small for
application

2. Air lealts
3. Restricted intake air

4. Blovn gasket(s)
5. Broken or misa'igned valves

NG BUIDE

1. Reduce air demand or use a compressor
with more air capacity.

2. Listen for air leaks, Apply a soap salution
to al! fitings and tonnections. Bubbles

will form at points of leaki. ~ Tightan
or replace fithngs o conreweons.

3. Clean o~ replace air filter,

4. Replace ne

gaskets
5. Remave head and .nspect for broken or
misaligned valves. Replace vaives, if
necessgry.

insta. @ naw head garket
} each time head 1s removed

Excassive noise
“tnocking”

1. Loase drive pulley or fiywheel
2. Low on oif

3. Worn connecting rod of
connecting rod bearing
4. Noisy check valve

1. Tighten drive pulley or fiywhee! balt,

2. Check for proper ol fevel. Low or dirty
ol may cause beanng damage.

3. Replace connecting rod endfor connectmg
rod bearings.

4. Replace chack vaive.

Da not remove check valve

a¥ with air pressure in tunk

Estcessive ail camyover

1. Wamn piston rings

2. Restricted intake air

3. Too much o in compressor
4. Incorrect ail viscosity

Water in tank and/or
discharge line

1. Noma' Amount of water vall
incraase as humidity in the
oy increases.

1. Replace with new priston rings

2. Clean or replace ar fifter

3 Dran ol fo proper off level

4 Use a quality non-detergent 30 or 40wt
ol specified for each modet {Page 4).

1. Drmin tapk at least once per day.
2. Add anr miine filler to redice moisture ;n
n the air ine

valva is closed

2. Lopse fittings or connections
3. Crack o7 pin hote in tank

Will not run or motor 1. Love voltage 1. Check voltage with volt meter acroe= bath
hums legs of incoming power. Checkre  sutton
on motor.
2. Matfunctioning pressure switchi 2. Repair or replace pressure switch.
1. Malfunctioning check valve 3. Replace check valve or pressure swich.
? Do not remove chieck velve
 with air pressurs in tunk
Breaker or reset | Incorrect breaker sze 1. Mai:e sure the breaker is sized propesfy.
repeatedfy tnps See page 6 m this manual
! 2. Lovs voltage 2. Check voitage with volt meter across both
_ fegs of incoming power.
" 3. Malfunctioning motor 3. Repiace motar,
.. Loose electncal connections | 4. Chetk at’ electrical connections.
». Malfuncfoning pressure switch| 5. Adjust ar replace pressure s:itch.
.. Nalfunctioning check valve | €. Repiaoe check valve.
NG~ B Co not remave chieck vaive
i \ with air pressure in tanlk
Tank does not ho!d 1. Malfuncticning check vaive 1. Replace chack valve
pressure when not Cf@ s ) Lo not remove check vaive
running and shut off Rl with air pressure in ank

2 Tighten ot rep1ce fittngs or connections
3. Replace tank. Do net attempt o repair tank.

Page 8
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Pressure swatch un-
loader constanty
fealung air

1. Malunctomng chack valve

1 Replace check valve f unioader bleeds
constenty.

ﬁ ; .D° not remove checl valve
A1, & P%..ith oif preesure in tank

Pressure switch ok
unioading

1. Malfunctioning pressure
swiich

1. Replace pressure swiich ¥ it does not release
air pressure bnsfly when und shums off.

T o, DT not [EMove DIesEUre

!AA @ER swetch with 27~ pressure in

tani

Excessive vibration

t. hmproper installat on

2. Loose beits
3. Nisaligned fiywheel or
drive pulley

1. Mske sure unit 1s mounted on a ievel surface
with vibrat:on pads

2. Replace beits. Afign and tighten prozery

3. Algn flywheel and drve pulley.

Overhealfing

1 Compresscr oo small for
appiécation

2. Cooling surfzces dirty

3 Improper cooling

1. Reduce ar demand or use a compressar
with more air capacily.
2 Clean all cooling surfaces of dirl and dust,

3. inst=!| compressor in an area with adequate

cool dry air

Page &
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Warranty Statement

The Company warninis that the Equiamen mamufzctered by ¢ and gelivered here,mder shal: be fae from cefezs m matenal and
worsmanship (a7 a periad oitwelve [{2) montas from thedste ofinfai skatkup, or eigiteen (181 months fom he date of
shipmet from the manutacturer, whizhever ocoure first. Tne foregoirg waranty penoo shak appy to o { Equipment, excegt for the
foliowing. (A} & twostige rec’procatng stanonary  macsls arewarmaaied for the ezrlier of twenty-four (Z4) months Som the oare of
inftial aperation or thirty (20} menths frem dare of shipment from the manufacturer. (B Rens parts will he warramed for
thres {3) montns fror: the date ofshpmemtfrom the menufachurer. Shauld the falure to confortn to $48 wamanly de reporded m
writry to the Lompary waihin ssid aeriod, the Company shall, m rs ophion. somreet such nom-conformdy By suileble repar o
<uch Equspmen: or f{umish a rep'acement part FOB pom of shipmen:, provided thathe Purnaserhas oxlalies, maintained
and operated such Equipmentinacctriance with good indusisy practices. snd has ted with I wendztions of the
Company.  Accessories wnd  equpment fumished by the Company, but manufactured By others, shalcomy whstever
warrsnty the manufe sturer corveyed to the Company and whithcan be vawsed an to 1he Purchaser. The Company shsll not be
Jabje for any repeirs, replacaments, or adjusunents o the Equipmen! o any costs.oflabor performed by the Surenaser wihowt the
Company'surior wrihen approval.

Tre Compu: iy Makes 1o parivmante waramnty unass specfically stamd with:n 15 proposal, 218 *he effects of eamosion, erosion.
and noms wear and tear sre specifica by exduted from the Comp.ny's warranty, In the everd part-msnce watranies sre
expressly intluded. the Comipany's obligation shall be ty cerrest in the marmer and for the paned o tme provided above

THE COMPANY  AKES NO OTHER WARRANTY OR REPRESENTATION OF ANY KIND
WHATSOEVER, EXPRESSED OR INPLIED, EXCEPT THAT OF TTLE, AND ALl IMPLIED
WARRANTIES OF M=RCHANTABILITY AND FITNESS FOR A PARTICULAR PURS™®= ARE
HEREBY DISCLAAED. THIS WARRANTY SUPERSEDES AL L PREVICUS WARRANTY ST ENTS

Cormation by the Company of nen-conformitias. wnether patan* of tateri, 1h tha manner and forthe poiod of tme previded
above, shall conshing ui. Jmen: of 2! .abilbes of the Compary and s disttibutang for such non-conformties with tespect to. or
aris"g out of such Equ?pmen:.

LIMITATION OF LIABILITY
THE REMEDIES OF THE PURCHASER SET FORTH HzReIN ARE EXCLUSWE, AND THE TOTAL
LIABILITY OF THE COMPANY, (TS DISTRIBUTORS AND SUPPLIERS WITH RESPECT TO CONTRACT OR
THE EQUIPMENT AND SERVICES FURNISHED IN CONNECTION WITH THE PERFORMANCE OR
8REACH THERECS, DR FROM THE MANJFACTURE SALE DELIVERY INSTALLANON, REPAIR OR
TECHNICAL DIRECTION COVERED OR FURNISHEZD UNDER CONTRACT, WHETHER BASED ON
CONTRACT, WARRANTY, NEGLIGENCE. INDEMNITY, STRICT LIABLITY OR OTHSRWISE, SHALL NOT
EXCEED THE PURCHASE PRICE OF THE EQUIPMENT UPON WHICH SUCH LIABILITY IS BASED.

THE OOMPANY. ITS DISTRIBUTOPS AND ITS SUPPLIERS SHALL IN NQ EVENT BELIABIE TOTHE
PURCEASER ANY SUCCESSORS IN INTEPESE OR ANY BENEFICIARY OR ASSIGNEE OF THE
OONIRACT FOR /77 “OFTT T ENTIAL, INCIDENTAL ™™™ECT, SPECIAL ™™ ™ ™ITIVE DAMAGES
ARTSING OUT OF ~ o {CTORANY BREACH 1 OF, OR ANY' [ IN, OR "*"™URE OF
OR MAIFUNCTION OF THE EQUTPMENT WHETHER OX NOT BASEDONLOSS OF USE LOST  OFITS
OR REVENUE. INTEREST LOSTGOODWILL, WORK STOFPAGE, TMPAIRMNENT OF OTHER GGuusS, LOSS
BY REASON OF “™7 ™OWN OR NON-OPERATION, COST OF PLRCHASE OF REFLACEMENT FOWER, OR

CLAZS OF PLF OR CUSTO™ ™4 OF PURCHASER FOR £ ™" JE INTT" " PHOR. W™ "R OR
NOT SUCHLOS! AGE IS BA N CONTRACT, WARR: . . NEGL CE INDEM ITRICT

ITABHITY OR OTHERWISE.
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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 modcls only)
* Cooling

» Dehumidification

FAN ONLY — In Fan Only mode, the system filters and
circulates room air without changing room air temperature.

@ @ P®

HNF-52451
Rev 5

AUTO — In Auto mode, the system will automatically cool or
heat the room according to the user selected set point.

If the room temperature is 2° F lower than the set point, the
system will operate in Heating mode. If the room temperature
is 2° F higher than the set point, the system will operate in
Cooling mode.

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.

®

LEGEND

Outdoor Unit

Indoor Unit

Automatic Swinging Louver

Air Filters

Remote Control Signal Receiver
Unit Operating Status Indicators
Interconnecting Tubing
Condensate Drain

CURWNS@D
Frrrrr

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
* Adjust room air temperature set point and fan speed
» Set time periods for automatic system operation
BATTERY INSTALLATION — Two AAA 1.5-v alkaline
batteries (included) are required for operation of the remote
control. See Fig. 3 for battery location.

After new batteries have been inserted, press the reset
button with a paper clip or the tip of a pen. Do not use old
batteries or batteries of different types, as this may cause the

Fig. 3 — Location of Batteries on Remote Control

unit to malfunction. Batteries should only be changed after
turning the unit off. The average battery life during normal
use is approximately one year. If the air conditioner does not
operate normally after replacing the batteries, refit the batteries
and press the reset button again after 5 seconds.
To install batteries:
1. Remove battery compartment cover by pushing the tab
up and removing it from the remote.
2. Insert batteries being sure to follow polarity markings
inside battery compartment.
3. Replace battery compartment cover.
NOTE: Replace batteries whenever “Low battery” indicator
appears on remote control display panel. See Fig. 4.
DISPLAY SCREEN — There are five operating mode indica-
tors that appear on the remote control display screen. See Fig. 4.

OPERATION

Remote Control (  2ration — The remotc control
has 3 buttons (see Fig. , used for operating and controlling the
system:

. M — changes operating mode
. /\ Vv — adjust temperature

. (D — turns the system on or off.

NOTE: When transmitting a command from the remote
control to the unit, be sure to point the controller toward the
right side of the unit. See Fig. 6. The unit will confirm receipt
of a command by sounding an audible beep.

Rev 5

IMPORTANT: If no changes are made within 10 sec-
onds, the remote control will retum to its previous
setting.
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SETTING THE TIME ON THE REMOTE CONTROL FAN SPEED — To select the Fan mode and change the Fan
(Current Time Adjusting C and Reset Buttons) — Press cur- Speed, follow the steps below:
rent time adjusting button C to adjust the current time. Press 1. Press the Mode button to select the Fan mode.

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 2. Press the Fan Speed button to select desired fan speed.
batteries. 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.
AJIRFLOW DIRECTION — The louvers can be manually
operated by pressing the Louver button to change airflow
direction. Refer to Table 1 for louver positions.

1. With the remote con-
trol ON or OFF,
press C for at least
5 seconds.

2. The current hour flash-
es. Press either /\ or
V to set the current
hour. Press € again
to move to set the
minutes.

3. Once the current time
is set, press C to con-

firm it.
1
O I 3
-
N/ 5
4 ° F
7
6 - \‘ 8
9 (<F) 7,
\ 11
[~
- [ 11
10— ' —' '-
w HRHE®
Pv )
12 @ ) @SI ra 13
15 16 14
1. Operating mode (from left to right) 7. Low Battery indicator
« Fan only 8. Louver position
* Heating (heat pump models only) 9. Fan speed
+ Automatic (heat pump models onty) 10. Turbo setting
+ Cooling 11. Economical setting
* Dehumidification 12. ON timer selected
2. Signal transmission symbol 13. Night timer active
3. Temperature set point selected 14. DAILY timer active (Everyday)
4. Address selected 15. ON timer and OFF timer or current time
5. Temperature unit of measurement (°C or °F) 16. OFF timer selected
6. Unit configuration 17. lonizer active

Fig. 4 — Remote Control Display Icons

4
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Display readout

A. Mode selection button

B. ON/OFF button

C. Increase temperature button
D. Decrease temperature button
E. Fan speed selection button
F. Turbo setting button

G. Economical setting button

H.  Louver control button (Flap)

ON timer button
J. DAILY timer button (Everyday)

K. Cancel timer button / Current time
button

L. OFF timer button
M.  Sleep timer button (night)
N. lonizer button

0. Reset button

Fig. 5 — Operating Mode Indicators on Remote Control

Fig. 6 — Proper Positioning of Remote Control

Table 1 — Louver Positions

s rmuul ON

REMOTE CONTROL DESCRIPTION

Louver position will be set automaticaily.
Louver will be set to the preset position
a o * 'n mode.

wl

The louver can be set to one of
\J six different airflow directions.
|

The louver will continuously swing
up and down. The "swing” setting will
A provide optimal, even air distribution
in the r--—"

Indoor UnitC Hlay (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 stoy »rgency operation. push the EMER. button again
or operate ure remote control.
The set conditions of emergency operation are as follows:
» Preset set point: 77 F
» Fanspeed: 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 remotc
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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—
— @
@ Blue indicator light
@ Orange indicator light
EMER. button @ Green indicator light

@ Switch panel

Fig. 7 — Unit Display and Switch Panel

Selecting an Operating Mode — Use the
M button to select the unit operating mode.

M

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:
Fan Only
_:('3:. Heating
A Automatic
f:f Cooling

O Dehumidification

Setting the Room Temperature Set Point —
Pressing the increase temperature set point /\ and decrease
V butions 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.

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.

-\

//I

Selecting the Direction of Louver Posi-
tion — The airflow direction can be adjusted to
optimize air distribution.

Press the louver button :/,\’I 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 Heati  mode,
the louver will swing in the heating range. See Fig. 8.
NOTE: Always use the remote control to adjust the louver
position, otherwise abnormal operation may occur. If the
louver is manually adjusted out of its range, tumn the unit off
and then on again.

@@
20~ ’
:3 Cooling
3¢ 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 \‘I for long periods of
time, because this position minimizes air circulation
resulting in uneven room temperature.

* Do not adjust the louver manu  / during SWING opera-
tion because it may damage the air swing mechanism.

» For maximum cooling or heating capacity, please louver
to position I\‘ .

% Selecting the Fan Speed — The fan speed

can be selected by pressing the fan speed button

SYMBOL DESCRI™™ """
(%) Low speed.
((c%:)) Medium speed.
%) | High speed.

) Automatic (fan will aucuatically swin w uie
52 comfort).

Using the Turbo Setting — For maximum

capacity while in Cooling, Dehumidification and Heat-

ing modes, press the Turbo Setting button £gA. On the
display, the Turbo Setting icon . will appear.

———— 1. Turbo Cooling mode performs the

(8 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

«H N fan speed is high and compressor speed
w2 is over-rating speed to obtain maximum

cooling capacity.

N 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

(epmexs > indoor fan and compressor operates in

PO high speed in order to obtain maximum
it 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-

& @ 7° tion mode, indoor fan speed operates in
- low speed in order to remove humidity
(gl RO

more effectively.

During the turbo setting, room temperature and fan speed
cannot be changed using the remote controller.

Press L& or E 1o cancel turbo setting mode.
g

Fig. 9 — Using the Vertical Guide Vane

HNF-52451

E Using the Economical Settin¢  “or 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.

o 1. Economical Cooling mode:
The indoor fan and compressor operate

- = o
'—' : : C at a minimum speed for maximum en-
e ergy savings.
«m E=N
- N
g B
~ % ) 2 Economical Heating mode:
= C The indoor fan and compressor operate
l—' : : at a minimum speed for maximum en-
- ergy savings.
« EZ
~ 200
A 3. Economical Auto mode:
. s i . .
= 1C Umé operaEes in Ecoilomlca_l Cooling
~ mode or Economical Heating mode
- depending on the room temperature
«&» E= and set point.
=
L

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 , 48 or E to cancel the economical setting,

@ Setting the ON Timer

1. ON TIMER button
Press the , 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
retumns 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 /\

First select the hours and confirm by pressing . 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 .
The icon of the selected mode will stop flashing.
Select the desired set point temperature.
To select the desired temperature, use either /\ or V .
Push to confirm the selection. The set point numbers
will stop flashing.

Ee
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5. Fan speed:
Choose the fan speed, using % When the selection has
been completed, press button for confirmation. The
fan speed icon will stop flashing.

6. Louver positioning:
Use //\,' , to select desired louver position. Press 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 and then C. The ON Timer settings are now
complete.

Setting the Off Timer — Set the Off Timer to

select a time for the system to turn off.

1. Press thc Off Timer button.

The Off timer icon and numbers for a
time sclection flash.

the remote control is OFF.

Setting the Off time (buttons A and
V).

To sct the Off time, press either button
Ao V.

To move from hour to minute, press
OF

Press again to confirm Off time
setting.

Setting the DAILY Timer — Push the but-
ton 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 again.
EXAMPLE 1: Combining the ON, OFF and DAILY timer
features.

To start the unit at 5:30 PM. and stop at 10:30 P.M. for onc
day only. complete the following steps:

1. Set the ON timer for 5:30 P.M.
2. Set the OFF timer for 10:30 PM.
3. Select desired operating mode ( M ).

!\)

NOTE: This function can be set even if

5 )
)

PM AN

Q@

EXAMPLE 2: To stop operation at 10:30 P.M. and start again
at 7:30 A.M. with the same opcrating 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.

For everyday operation to start at 5:30 PM. and stop at
10:30 PM. complete the following steps:

1. Set the ON timer for 5:30 P.M.
2. Set the OFF timer for 10:30 PM.
3. Press the DAILY timer button [@)].

. 207 Tl |
PM R P | R | N
©
l--_li'l
e U L

o @ ©

CANCELLING THE ON, OFF AND DAILY TIMER
SETTINGS — To cancel the ON or OFF timer setting, press
the following buttons in order:

1. Button | or [@ ;
2. Button C.
To deactivate the Daily timer func-
tion, press .
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 sct the SLEEP timer with the system on. The icon
will appear on the display.

rd

This procedure permits setting the remaining unit operating
time until the Sleep mode is entered.

*1:hr” will be displayed together with the
icon.

2. Press A . The display will show the
following scttings in sequence: 1:hr, 2:hr,
3:hr, 4:hr, 5:hr, 6:hr, 7:hr, 8:hr and 9:hr.

Q.
. S |
ra

3. Once the remaining operating hours have been selected
with cither button A or \/. press the (g button to
confirm.

4. When the SLEEP timer is set, the unit will control the set
temperature (o avoid overcooling or overheating during
operation. The set temperature will change as in Fig. 10.
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°F
SET
TEMP.

T 30 70 10 150 TIME (MIN.)
SET TIME
(Cooling only or Dehumid fication modc)
4

“F
SET
TEMP.

TIME (MIN.)

SET TIME
(Heating mode)

Fig. 10 — Set Temperature Levels

<. Using the lonizer Function — The ionizer
helps to eliminate odors in the conditioned space.

1. Press g to activate the lonizer
S function.

&y =

am

2. Press gy again to turn off lonizer

o
‘L ~ .
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 Cc o (f the remote con-

trol is not tunctioning 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.

wurewIR
MODE 'N[(’.,%OR | O -
Cool 59-90 _
Heat g _
Dehumidific~*~~ 1 90 _

1f 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.

HNF-52451
Rev 5

Time Delay — If unit operation is started after the power
is tumed off, there will be a 3-minute time delay until the
compressor tums 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 tuming 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 tumn 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 tum oft
power to the system before performing any cleaning or
maintenance to the system. Tum off the outdoor disconnect
switch located near outdoor unit. Be sure to disconnect
indoor unit if on a separate switch.

Operating the system wun airty air filters may damage the
indoor unit and could cause reduced cooling performance,
intcrmittent system operation, frost build-up on indoor coil
or blown fuses.

Periodic Maintenance — Periodic maintenance is
recommended to ensure proper operation of the unit. Recom-
mended maintenance intervals may vary depending on the
installation environment, e.g., dusty zones. etc. Refer to
Table 2.

A CAUTION

The coil fins are very sharp. Use caution when cleaning
the coil fins to prevent unit damage and to avoid personal

injury.

Cleaning the Coil — Clean the coil at the beginning of
each cooling season, or when necessary. Use a vacuum cleaner
or a long-bristle brush to avoid damage to the coil fins.
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Table 3 — Troubleshooting

PROBLI N
:place the fuse with the

ower is restored.
Unit/System Does N ve,

ve,

2set if necessary.

Cooling is Not Worl

on.
e 1NE UPETAUUN ITIOUE IS 11 Fdll Ul AULD IHISedu Ul [ = Lildnge uie uperduny mooe 10 Cool or reset the unit.
Cool.
The filter is biocked with dust. + Clean the air filter.
Lo . Temperature is set too low. + Check the temperature and reset if necessary.
Heating is Not Working Properly 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.
: : . Green or Orange LED is flashing on and off, « Call your service representative.
Unit Stops During Operation ~hich could indicate an indoor or outdoor unit
ault.
LEGEND
LED — Light Emitting Diode
Table 4 — Unit Protection Devices
TYPE OF PROTECTION EFFECT OF PROTECTION ot v mwoE
- . Heating and Auto mode at high
Indoor Coil High Temperature Protection Compressor speed slow down or off outdoor temperatures
. . Cooling, Dehumidification and Auto mode
Indoclcon Freeze Up Protection Compressor speed slow down or off at low outdoor temperatures
. . . Cooling, Heating, Dehumidification and
Discharge Gas High Temperature Protection Compressor speed slow down or off Auto mode outdoor temperatures
Frequent Compressor Cycling Compressor time delay All

A CAUTION

During heating operation the umt 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 hc ntal position and can not be changed until
the defrost cycle is completed. Forcing the louver to
change its position during defrost could result in cquipment
damagec.

Fill out the following to save time on any future service calls.

Dealer’s Name

Address

Telephone Purchase Date
Indoor Model # Outdoor Model #
Indoor Serial # Outdoor Serial #
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Step 2 — Rig and Mount |t
MOUNTING ON GROUND —  unt 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 subfreczing temperatures or heavy
SNOW OcCurs.

If conditions or local codes require unit be fastencd to a pad,
6 tield-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

A CAUTION

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 ~~cessory wind baffle. See
installation instructions provided v the accessory kit.
NOTE: Accessory wind baftles should be used on all units
with accessory low ambient temperature control.

Field-fabricated snow or ice stands may be used to raise unit
when operation will be required during winter months. Units
may also be wall mounted using the accessory wall-mounting
kit.

[ SLING PADDING

COMPRESSOR
T END

| CENTER OF
GRAVITY

Fig. 3 — Lifting Unit with Sling

Step 3 — Complete Refrigerant Piping Con-
nections — OQutdoor units may be connected to indoor
units using field-supplied tubing of refrigerant grade and condi-
tion. See Tables 1A and 1B for correct line sizes. Do not use
less than 10 ft of interconnecting tubing.

DO NOT BURY MORE Trnawn so uv. OF xkerxIGER-
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 . If more than the
recommended length is buried rermgerant may migrate to
cooler, buried section during extended periods of system
shutdown. This causes refrigerant slugging and could
nossiblv damaee the compressor at start-up.

When more than 50 {t of interconnecting tubing and more
than 30 tt 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
unnccessary 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 information.

CHECK ACCURATER CONTROL — The correct Accu-
Rater (bypass type) refrigerant control is required for system
capacity optimization. An AccuRater device with field-
replaceable piston (see Fig. 4) is supplied with the outdoor unit.
Refer to the AccuRater metering device table in separate
indoor unit installation instructions to determine the correct
AccuRater piston size required for the condenser/evaporator
system being installed.

Piston style as shown in Fig. 4 is shipped with the unit. Do
not interchange components between the AccuRater device
types. Matching of outdoor unit with indoor unit may require
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.

PTON N
CAP WITH ORIFICE  BCOY
NOTE: Arrow on AccuRater hbody points in free flow direction, away from the
indoor coil.

PISTON CaP

CONNECTOPT r *PISYDN
— UNNECT”R .
o —PISTCN BODY

/DRIEP
J BV VTNERS)
HETERED FLOW

“CooLtne

38HDF018-036

CONNECTOR LINE SET
(BY O7HERS) y (BY QTHERS)
FILTER
| ﬂmﬂ

38HDR018-060

Fig. 4 — AccuRater (Bypass Type) Metering
Device Components
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Table 1B — 38HDR018-060 Physical Data

018 024 030 036 048 nen
NCGwinemL wmrmui 1 yionag 1.5 2.0 2.50 3.0 4.0 oo
OPERATING WEIGHT (Ib) 166 176 250 2t° 278 306
REFRIGERANT TYPE R-410A _
METERING DEVICE AccuRater (Located at Fan Coil)
CHARGE (Ib)* 6.3 [ 6.5 [ 10.0 I 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) g g A s 1, 1,
OUTDOOR COIL
Face Area (sq ft) 58 7.3 121 12.1 14.1 141
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 I 650 + 10 I 650 + 10 | 650 + 10 | 650 + 10 1 650 + 10
LOW PRESSURE SWITCH
Cut-In (psig) 45 + 25 45+ 25 | 45+ 25 45 + 25 45+ 25 | 45+ 25
Cutout (psig) 20+ 5 20+ 7 20+ 5 20+ 5 20+ 5 o - }
REFRIGERANT LINES
Connection Type Sweat
Liquid Line (in.) OD 3y 3 3g 3lg 3g 3/
Vapor Line (in.) OD Slg Slg 31y 3y g gt
Max Length (ft) 200 200 200 200 200 200
Max Lift (ft) 65 65 65 65 65 65
Max Drop (f** 150 150 150 150 150 150
COMPRESSO..
Type Scroli
Model ZP16K5E-PFV | ZP2TK5E-PFV | ZP25K5E-PFV | ZPZ9IKSE-PFV | ZP42K5E-PFV | ZP51K5E-PFV
Qil Charge (POE - oz) 25.0 25.0 25.0 25.0 42.0 42.0
Crankcase Heater (watts) — — 40 40 40 40
Accumulator Yes
CONTROLS
Fusible Plug (F) 210
Control Voltage™* 24 vac
System Voltage 208/230v | 208/230v | 208/230v | 208/230v, Single and 3 Phase, 460 v, 3 Phase
FINISH Gray
LEGEND “Unit shipped with full factory charge. See ARI (Air Conditioning
FPI — Fins Per Inch and Refrigeration Institute) capacity table for proper charge and

POE — Polyol Ester

piston for each fan cail type.

tValve connection size is 7/ inch. Recommended line size is
11/ inches.

**24 v and a minimurn of 40 va is provided in the fan coil unit.
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Table 2 — 38HDF Electrical Data
38HDF V-PH-Hz | V777 5E RANGE® COMPRESSOR OUTDOOR FAN MOTOR MIN CKT | FUSE/HACR
UNIT SI7< o 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-"" 187 253 14.3 58.3 0.80 0.125 0.09 18.7 30
030 208/230-1-vu 187 253 15.7 73.0 0.80 0.125 0.09 20.4 35
R "7 253 20.0 112.0 1.45 0.25 0.19 26.5 45
036 |_evorcou-s-uu | 137 253 14.7 88.0 1.45 0.25 0.19 19.8 30
[ 460360 [ 414 506 6.6 44.0 0.80 0.25 0.19 9.1 i
LEGEND Determine maximum deviation from average voltage:
FLA — Full Load Amps (AB) 457 - 452 <5v
HACR — Heating, Air Conditioning, Refrigeration (BC) 464 - 457 =1Tv
LRA — Locked Rotor Amps (AC) 457 — 455 =2v
NEC — National Electrical Code i iation i
RLA — Rated Load Amps {Compressor) Maximum deviation is 7 v.

“Permissible limits of the voltage range at which unit will operate
satisfactorily.

N
1

2.
3.

OTES:
. Control circuit is 24 v on all units and requires an external power

source.
All motors and compressors contain internal overload protection.
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.

. Motor RLA values are established in accordance with UL (Under-

writers’ Laboratories} Standard 465 (U.S.A. Standard).

. 38HDF.HDRO018-030 units are only available in single-phase

voltage.

. Unbalanced 3-Phase Supply Voltage

Never operate a motor where a phase imbalance in supply voit-
age is greater than 2%. Use the following formula to determine
the percentage of voltage imbalance:
max voltage deviation from average voliage

average voltage

EXAMPLE: Supply voltage is 460-3-60.
AB =452 v
8 ¢
1 BC - 464 v
AC = 455 v

=100 x

452 + 464 + 455

Average Voltage = 3

1371
3
= 457

Determine percentage of voltage imbalance:

% Voltage Imbalance = 100 x 157

= 153%

This amount of phase imbalance is satisfactory as it is below the
maximum allowable of 2%.

IMPORTANT: Contact your local electric utility company immedi-
a(ely if the sunnlv voltage phase imhalanca ic mara than 29,

J) @SB
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Table 3 — 38HDR Electrical Data

38HDR V-PH-Hz VOLTAGE RANGE" COMPRESSOR OUTDOOR FAN MOTOR MIN CKT rUSE/HACR
UNIT SIZE Min Max RLA LRA FLA [ NECHp | kWOut | AMPS ‘R AMPS
018 208/230-1-60 187 nre "0 48.0 0.80 0.125 0.09 13.3 20
024 208/230-1-60 187 cua =3 50" oo 0.125 0.09 18.7 30
030 208/230-1-60 187 253 15.7 6: 0.25 0.19 21.1 35
208/230-1-60 187 253 15.7 7iw Vo 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 06 6.3 38.0 0.80 0.25 0.18 8.7 15
| 777'""0-1-60 187 | .53 243 117.0 1.45 0.25 0.19 31.8 55
048 cuoe00-3-60 187 l 253 15.6 83.1 1.45 0.25 Q.19 21.0 35
460-3-60 o ' 506 6.9 41.0 0.80 0.25 0.19 9.4 15
208/230-1-60 101 253 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 Determine maximum deviation from average voltage:
FLA — Full Load Amps (AB) 457 452 = 5v
HACR — Heating, Air Conditioning, Refrigeration (BC) 464 - 457 =7v
LRA  — Locked Rotor Amps (AC) 457 —455=2v
gfg — gg:ggiggf%{;cg &chjgpressor) Maximum deviation is 7 v.

*Permissible limits of the voltage range at which unit will operate
satisfactorily.

NOTES:

1. Conirol 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. 38HDF,HDR018-030 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 voitage imbalance:

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

=100 x

452 + 464 + 455

Average Voltage = 3

1371
3
= 457

Determine percentage of voltage imbalance:

% Voltage Imbalance = 100 x a57

= 153%

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%.

14
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38HDF OPERAIION SEQUENCE
CALL FOR COOLING:
1. Control voltage from transformer to thermostat (24 v).
2. Atthermostat 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
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LEGEND . 24 v from thermostat "Y“ energizes the contactor coil and the compressor and outdoor-fan motor will both
. run.
gAp - ggglaaccitlgrr' Compressor < Terminal (Marked) 6. If the internal protection of the compressor or LPS or HPS open, the 24 v to contactor coil will be inter-
CCHT ~ Crankcase Heater Thermostat ~ Terminal (Unmarked) rupted. The compressor and outdoor-fan motor will stop.
CH  — Crankcase Heater -
COMP — Compressor Motor : Terminal Block
EQUIP — Equipment II
~*D — Ground Splice
5 — High-Pressure Switch .
; Low-Pressure Switch —— fFactory Wiring
Outdoor-Fan Motor -~ =~ Field Control Wiring
Overlc -~ === Field Power Wiring
Termir  3oard . Wi
Transformer —-— Optional or Accessory Wire
Splice (Field)
NOTES:
1. Compressor and fa~ m~tors are thermally protected.
2. Wire in accordanc National Electrical Code (NEC) and local codes. Replace
any original wires 2° C wire or its equivalent.
3. Use minimum 60° < wue 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 S ematic
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N I CALL FOR COOLING:
I 1. Control voltage from transformer to thermostat (24 v).
| 2. Atthermostat 24 v is switched to "G" and "Y."
LEGEND ;3. 24 virom thermostat "G" energizes fan relay at indoor fan coit 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.

[od — Contactor, Compressor e Spl Field ‘ : Compressor and outdoor-fan motor run. o

CAP  — Capacitor - plice (Field) I | &. If the internal protector of the compressor, HPS, or LPS open, the 24 v to the contactor coil will be inter-

CCHT — Crankcase Heater — Terminal (Marked | | rupted, the compressor and outdoor-fan motor will stop, and the CLO will keep the circuit open until reset

Thermostat L erminal (Marked) A by stopping and restarting the 24 v power at the thermostat.

CH — Crankcase Heater (ﬁ Terminal (Unmarked) o
_g CLO — Compressor Lockout e | |

COMP — Compressor Motor N Terminal Block
E CcT — Current Transformer E '

— EQUIP — Equipment Splice

a =
= ~ GND — Ground g FP Wiri
o HPS  — High-Pressure Switch —— Factory Wiring
5 LPS  — Low-Pressure Switch ---— Field Control Wiring

OFM  — OQutdoor-Fan Motor === Field Power Wiring

oL — Overload

TB — Terminal Board

NOTES:

1. Compressor and fan motors are thermally protected.

2. Wire in accordance with National Electrical Code (NEC) and local codes. Reptace
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
safegl 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.
. Use minimum 60° C wire for field power wirin?.
. Crankcase heater and thermostat used on selected models only.

oo

Fig. 7 — 38HDR018-060 Typical Wiring Schematic
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Table 5 — Subcooling Chargi

rable

LIQUID PRESSURE
AT SERVICE VALVE

REQUIRED LIQUID LINE
TEMPERATURE (F)

Required Subcooling

(psig) Temperature (F)
8 [ 10 | 12 | 14 | 16 | 18
189 58 | 56 | 54 | 52| 50| 48
195 60 | 58| 56| 54| 52| s0
202 w7 5g 1 56 | 54| s2
208 wvr | we | 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 72 70| 68| 66| 64
251 | 74 72| 70| 68| 66
259 78] 76| 74| 72| 70| 68
266 80| 781 76| 74| 72| 70
274 82 80| 78] 76| 74| 712
283 84| 82| so| 78| 7186 74
291 86| 84| 82| so| 78| 76
299 88 | 86 | 84| 82| 80| 718
308 9 | 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 TeeT16 [ 114 [ 112 | 110 [ 108
462 v [ 118116 | 114 [ 112 [ 110
474 | 122120 [ 118 | 116 { 114 | 112
ann P e 118 [ 116 [ 114
2 [ 120 [ 118 | 116
4 [ 122 | 120 | 118

HNF-52451

Compressor Lockout Switck 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

A WARNING

Before performing recommended maintenance, be surc
unit main power switch is tumed off. Failure to do so may
result in electric shock or injury from rotating fan blade.

Lubrication

COMPRESSOR — Compressor contains tactory 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 (o 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. Turn off unit powcr.

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
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Crnyright 2006 Carrier Corporation

] — -
Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and Wiuisut miwuruny obligations.
-t Catalog No. 02-38HD0001-SI Printed in U.S.A. Form 38HD-4S| Pg 16 2-06A 1-06 Replaces: 38HDC-3SI
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Attachment K-3

Greenheck Exhaust Fan
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Attachment K-4

Indeeco Unit Heater
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UTTIR JC11ED

Horizontal or Vertical Mounting
Industrial / Commercial Electric Unit Heater

Owner’'s Manual

il

e o 159

HNF-52451
Rev 5

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

Appendix 557




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

1.

10.

HNF-52451
Rev 5

| 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.

Read all instructions before using this heater.

Verify that the supply voltage and phase to the heater matches
the nameplate rating before energizing.

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.

Keep electrical enclosure cover tightly closed while in operation.

Hazard of Electric Shock. Heater must be grounded in
accordance with the N.E.C. and/or C.E.C.

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.

Disassembly of the unit for installation is not required or
authorized.

Replacement electrical components must be obtained from the
factory in order to maintain the Agency Listing.

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.

The heater and discharge air are hot when in use. To avoid
burns, do not let bare skin touch hot surfaces.

1.

12.

13.

14,

15.

16.

17.

18.
19.

To prevent a possible fire, do not block or allow foreign objects
to enter air intakes or exhaust in any manner.

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.

Installation minimum mounting clearances specified both on
heater nameplate and in this owner’'s manual must be
maintained.

Use copper wire rated 75°C min. for supply connections
according to size specified on heater nameplate.

Do not attempt to override louver stops. Do not operate unit with
louvers turned above level of unit.

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.

This heater should not be used in outdoor, wet and/or corrosive
locations.

Risk of fire. Do not use as a residential or household heater.
SAVE THESE INSTRUCTIONS.

WARRANTY WILL BE VOID IF INSTRUCTIONS ARE NOT FOLLOWED.
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C.

Electrical Installation:

Follow these instructions to complete the electrical installation:

1.

2.

External branch circuit protection is required. See nameplate
ratings and follow Code recommendations.

Follow the NEC and/or CEC and any local electrical and building
codes related to the installation and intended use of the heater.
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 switchir 3 off (open) position. Tag
the circuit "Out for Maintenance” to prevent potential lethal
shock hazards.

Confirm that the electrical power supply matches the nameplate
voltage, phase, amperage and frequency rating of the heater to
be connected.

Ensure conductors are of appropriate gauge size as specified
on the heater nameplate. Use copper conductors rated 75°C
minimum.

Proper installation of the heater requ res 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.

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:

FIGURE R
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1 STAGE CONTRTL - J
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| rrlcusmrn 1
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| i FANLILTy |
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10.

1.

12.

Install any electrical option kits according to the instructions
provided.

Use min. 600 volts, NEC Class 1 insulated wire for all control
circuit wiring.

Check and confirm all connections are securely tightened.
Remove any foreign objects from the control box and close
access door.

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.

See section titled “operation” before energizing the heater.

| n
OPERATION
-

11 Uit neater 1nay ve operated normaIIy 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.) Setthe temperature control thermostat to a setting
above the current room temperature.

b.) Energize the heater electrical supply circuit.

¢.) 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.) Setthe 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.) Setthe temperature control thermostat to a setting
above the current room temperature.

hy T should co n 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.)  Setthe fan switch and temperature control thermostat
to the desired operating positions.

B. Normal Operation:
Prior to the start of the heating season, perform the electrical and

mechanical steps outlined in the section titled “maintenance”.
a.) Perform the operation steps for the applicable temperature
control option.
b.) Place all switches in their normal operating position and
place the unit heater in service.
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MAINTENANCE

Maintenance and 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. Ifreduced 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.

PEDAIR AND REPLACEMENT

Maintenance aiu 1epair must be performed by qualified personnel

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.

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.

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 titted OPERATION to verify heater
performance.
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I AVERTISSEMENT

Les personnes reponsables pour I'installation et 'entretien devaient étudier ce manuel et faire attention a tous les avertissements avant d'installer ou
d’entretenir cet appareil de chauffage afin d'éviter des conditions possiblement dangereuses,ou des dommages sérieux aux biens, des blessures
personelles ou méme la mort.

Lisez toutes les instructions avant d'utiliser cet appareil de
chauffage.

Vérifiez que le voltage et la phase électrique sont en accord
avec les specificiations de la plaque avant alimenter.

Le voltage actuel peut étre fatal. Faites certain que l'interrupteur
du circuit électrique soit blogué en position débranché. Marquez
le circuit * Débranché pour entretien” avant de travaillier sur cet
apareillage électrique.

Pendant I'opération de I'appareil de chauffage it est necessaire
que le le couvercle de I'enclos de I'appareil soit fermé
soigneusement.

Danger de chogue électrique. L’appareil de chauffage doit étre
mis & la masse en accord avec les réglements N.E.C ou C.E.C
Cet appareil de chauffage devait étre installé par du personnel
qualifié qui connaisse bien Le Code Electrique National ou le
Code Electrique Canadien. C'est la responsabilité de 'installeur
de vérifier la sécurité de l'installation ainsi que de 'a-propos de
la méme.

Il n’est pas nécessaire ni est-il permis de démonter I'appareil
afin de l'installer.

Des éléments de remplacement doivent étre obtenus de la
fabrique afin de preserver la registration de 'agence.

Il ne faut pas utiliser cet appareil de chauffage que pour 'usage
indiqué dans ce manuel. Tout autre usage n'est pas
recommandé par la manufacture et pourrait résulter dans une
incendie ou un choque électrique ou des blessures.

L’appareil de chauffage méme comme l'air diversé sont chaud
pendant l'usage. Afin d’éviter des brdlures il ne faut pas laisser
toucher aux surfaces chaudes la peau sans protection.

1.

18.

19.

Afin d'éviter des incendies potentielles il ne faut pas bloguer
I'arrivée ou 'échappement ou laisser entrer des objets
étrangers la dedans.

Attention! Température haute! Danger d'incendie! Donnez au
moins 0.9 métres d'espace a des cordes électriques, des
rideaux, des meubles , des matériaux d'isolation et d'autres
inflammables du front et aussi des cotés de l'arriere et du
surface de I'appareil de chauffage.

|l est essentiel de maintenir les dégagements minimums pour
linstallation comme specifié sur la ptaque et dans le manuel
d'installation de I'appareil de chauffage.

. Il faut utiliser du fil de cuivre nominal & 75 degrés Celsius pour

la ligne d'alimentation de I'appareil comme spécifié sur la
plaque de I'appareil.

Ne pas chercher a annuler les contrdles des volets. Ne pas
utiliser I'appareil avec les volets ouverts au dela de la position
I'appareil.

Cet appareil de chauffage ne devrait pas étre utilisé dans une
atmosphéere possiblement explosive. Ne pas utifiser dans un
espace ol se trouvent de 'essence, des liquides inflammables
ou des peintures.

Cet appareil de chauffage ne devrait pas étre utilisé dans des
endroits extérieurs humides ou corrosifs.

Danger d'incendie! Ne pas utiliser comme appareil de chauffage
résidentiel ou de ménage.

SAUVER CES INSTRUCTIONS.

La garantie sera annulée si les instructions ne seront pas suivies.
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C. Installation Electrique:

Suivez les instructions ci-dessous afin de compléter
I'installation électrique.

1.

12.

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.

Suivre le NEC ou le CEC et aussi quelconque code
d’electricité ou de batiment local qui relatif a I’installation
ou 'usage intentionné de ’appareil de chauffage.
Débranchez I’alimentation électrique pour de la
modification quelconque de I’appareil de chauffage- y
inclu le branchement intial & I’interrupteur de la barre
d’alimentation et serrez I’interrupteur dans la position
“hors de tension”. Affichez une fiche “ Hors d’opération
pour entretien” afin d’¢viter le danger des choques
électriques possiblement fatales.

Faites certain que 1’alimentation électrique soit adaptée a
la tension , la phase,l’intensité dr ~ourant de I’appareil de
chauffage en question comme it jué par la plaque.
Faites certain que le cablage soit de calibre correcte
comme spécifié sur la plaque de 1"appareil de chauffage.
Utilisez de fil de cuivre nominal a un minimum de 75°.
L’installation correcte de ’appareil de chauffage exige
qu’un fil a masse soit branché au borne de masse indiqué
par un “G” a I'intérieur du coffret de contrdle.

Un schéma de cablage est inclu avec chaque appareil de
cauffage. Tout autre contrdle électrique soit nécessaire
accessoire soit apareillage original est indiqué par lignes
de traits. L’illustration ci-dessous montre le cablage du
tablcau de contréle pour les options de branchement cn
Sitc.
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Installez tout nécessaire accessoire ¢lectrique poursuivant
les instructions inclues.

Au minimum utilisez du fil nominal & 600V NEC classc 1
pour tout cablage du circuit de contrdle.

. Examinez tous connexions et faites certain qu’clles soient

bien serrées. Enlevez tous objets étrangers du coffret de
contrdle et fermez la porte d’acces

. 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 indiqué sur la
plaque de I’appareil de chauffage.

Consultez la section “operation™ avant de brancher
I"appereil de chauftage.
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ATION

L appalcu uc Llaullage pout e utilisé dans des teutpciatures
ambiantes normales de 104°F (40°C ) ou moins. L’appareil de
chauffage conticnt un interrupteur bimétallique qui retarde
I’opération du moteur du ventilateur jusqu’a la température
correcte des ¢léments de chauffage et qui continue a opérer le
moteur du ventilateur aprés ’arrét de ’appareil jusqu’a les
éléments soient refroidis.
A. Opération initiale:
Faites eertain que les installations mécaniques et
¢lectriques soient complétes et qu’il n’y ait pas de risque
d’opérer I'appareil de chauffage.

1.) Des appareils de chauffage sans interrupteur de
ventilateur ou avec un interrupteur de ventilateur a
distance:

a.) Mettez le réglage du thermostat d’ambiance plus
haut que la température ambiante actuelle.

b.) Branchez le circuit d’alimentation de I’appareil
de chauffage.

c¢.) L’appareil de chauffage devrait sc mettre en
marche pendant que le ventilateur devrait se
mettre en marche aprés une ou deux minutes a
peu prés. Si la température ambiante est élevée
ou si ’appareil est situé en trop de proximité du
plafond ou des murs le cycle de I’appareil
pourrait ¢tre controlé par les limites de
temperature du moteur ou de P'appareil.

d.) Examinez et faites reportage de tout
caractéristique d’opération anormale comme du
bruit ou des vibrations, ctc.

e.) Mettez le réglage du thcrmostat d’ambiance a la
température désirée.

f.) Débranchez le circuit d’alimentation jusqu’a
’opération dc I’appareil de chauftage soit
nécessaire.

Interruptcur de ventilateur de 'appareil de chauffage:

a.) Mettez I'interrupteur du ventilateur dans la
position “Marche”.

b.) Mettez le réglage du thermostat d’ambiance plus
bas que la températurc ambiante actuelle.

c.) Branchez le circuit d’alimentation de |’appareil
de chauffage.

d.) Le ventilateur devrait sc mettre en marche mais
I"appareil de chauffage devrait rester hors
d’opération.

e} Mettez Uinterrupteur du ventilateur dans la
position ** d’arrét.

f.) Le ventilateur devrait s’arréter.

g.) Mettez le réglage du thermostat d’ambiance plus
haut que la température ambiante actuelle

h.) L’appareil de chauffage devrait se mettre en
marche et dans a peu prés une ou deux minutes
le ventilateur aussi devrait commencer a
marcher. Si la température ambiante est élevé ou
s1 I’appareil est situé en trop de proximité du
plafond ou des murs le cycle de I'appareil
pourrait étre contrdlé par les limites de
temperature du moteur ou de 1'appareil.

_L)
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1.} Examincz et faitcs reportage de tout
caractéristique d’opération anormale comme du
bruit ou des vibrations, etc.

J)  Mettez le réglage du thermostat d’ambiance et
I'intérrupteur du ventilateur aux positions
désirées

Opération normale:

Avant que la saison de chauffage commence, suivez les
¢tapes mécaniques comme décrit dans la section
“Entretien.”

a.) Suivez les étapes d’opération pour I’option de
contrdle de la température qui convient.

b.) Mettez tous les interrupteurs en position *“ ¢n
marche” et mettez le’appareil de chauffage en
service.

Entretien

Tout entretien et réparation nc doit étre cffectué que par du

A.
1.

personnel qualifié.

Electrigue:
Controlez toutes connexions de borne, tout contacteur

tout fil électrique pour de déserrages, fautes d’isolation
etc. comme convient. Reserrez les bornes; remplacez ou
reparcz les fils électriques qui ont d’isolation
défectueuse ou défaillantc. Si les contacteurs sont trés
piqués, soud¢s, ou brilés il faut les remplacer.

En cas de débit réduit de chaleur faites les contrdles
mécaniques. Si, apres la contrdle mécanique, il y a
encore un débit de chaleur vérifiez la condition des
¢léments de chauffage par inspection visuelle et aussi
par I'utilisation d'un ampéremeétre afin de détcrminer
I’usage de courant de chaque ligne éleetrique. Ajustez le
thermostat dambiance au réglage le plus haut afin
d’assurer que toutes étapes de réglage soient activés.
Chaque ligne d'alimentation devrait avoir a peu prés le
méme usage de courant électrique eomme indiqué par la
plaque. S’il y a une différence signifiante I'un ou
’autre élément de chauffage pourrait étre brilé et doit
étre remplacé.

B. Mécanique:

1.

Faites une inspection annuclle de tous boulons ct
¢erous visibles qu’ils soient bien serrés
particulierement les boulons et écrous des
supports.Controlez aussi que les boulons de montage
du moteur qui se trouvent au dessus a ’arriérre du
cabinct de ’appareil de chauffage.

Contrdlez périodiquement les embrasures du moteur,
du ventilateur les ouvertures d’amission et
d’échappement, les éléments de chauffage et la boite
de contréle qu’ils soient propres. Si non nettoyer par
aspirateur ou de I'air comprimé. Prenez soin de ne pas
courber les hélices.

Faites certain que 1’opération du moteur et du
ventilateur soit aisé et silent. Tout bruit et vibration
doit étre examine et corrigé.

Les moteurs ¢lectriques sont lubrifiés en permanence
et sont protégés thermiquement. Les moteurs doivent
opérer aisément et silencicusement. Il faut remplacer le
moteur en cas de jeu excessif du roulement.

Entretricn et reparation ne doit étre cffectué que par du

HNF-52451
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Remise en état ¢t remplacement

personnel qualifié .

A. Remplacement des coupes circuit haute temperature
ou de retard du ventilateur.

1.

N

10.
1.

13.
14.

Débranchez lc circuit d’alimentation de 1’appareil de
chauffage.

En cas des appareils de chauffage avec échappement
horizontal il faut dégager et descendre 'appareil de
chauffage.

En cas des appareils de chauffage avee une lampe
témoin optionelle ‘Appareil en marche™. avec un
intérrupteur extérieur ou thermostat extérieur
identifiez les cables au tableau de contréle ct
dégagez-les.

Enlevez les louvres réglables ct aussi le front du
cabinet afin de donner acces aux éléments de
chauffage et au moteur du ventilatcur.

Enlevez I’hélice prenant soin de ne pas la courber.
Les coupes-circuit de haute température et du
retardement du ventilatcur se trouvent dircetemment
sous I’arriére élément de chauffage sur un supprt de
tole. Le coupe- circuit de retard du ventilateur se
trouve immediatement & coté de 1'ailette de
I’¢lément de chauffage; celui de haute température sc
trouve 2 cm en bas.

Marquez et dégagez les fils électriques correctes.
Descendez le coupe-circuit en enlevant les vis de
tole.

Remplacez le coupe-circuit correcte.

Rattachez le support de tdle et le cablage.

Installez I’hélice prenant soin qu’elle tourne avec
aise.

. Apres rassamblage du cabinet remontez et rattachez

I"apareil de chauffage.

Rattachez tous fils électriques détachés en ctape 3.
Suivez les étapes détaillées dans la rubrique
“Opération” afin de vérifier I’opération de 'appareil
de chauftage.

B. Remise en circuit du coupe circuit.

1.

.rd

6.
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Débranchez le circuit d’alimentation de ’appareil de
chauffage.

Déterminez la cause de I’activation du coupe circuit
manuel de température et corrigez la situation. Voire
section “Entretien”.

Remettre en circuit du coupe circuit de temperature
¢n appuyant sur le bouton rouge qui se trouve a
I"arri¢re de ’appareil marquee * resct”ll pourrait étre
necessaire d’attendre afin que I'intérrupteur se
réfroidisse.

Rebranchez e cuircuit d’alimentation de 1'appareil
de chauftage.

Suivez les étapes détaillées dans la rubrique
“Opération” afin de vérifier ['opération de I"appareil
de chauffage .

Examinez tout caractéristique étrange ou doutcux
comme du bruit.de la vibration etc.ct en faites
réportage
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7. Sil’appareil fonctionne normalement mettcz I’appareil
en operation normale.

C. Remplacement du moteur du ventilateur et de 1’hélice.

Le moteur du ventilateur est lubrifié en permanence et
n’a pas besoin d’entretien. Si le moteur du ventilateur est
en mauvais état il est necessaire d’en obtenir un
remplacement de la fabrique.

1. Débranchez le circuit d’alimentation de I’appareil de
chauffage

2. En cas des appareils de chauffage avec échappement
horizontal il faut dégager et descendre I’appareil de
chauffage

3. En cas des appareils de chauffage avec une lampe
témoin optionelle * Appareil en marehe”, avec un
intérrupteur extérieur ou thermostat extéricur
identifiez les cables au tableau de contréle et dégagez
les.

4. Enlevez les louvres réglables et aussi lc front du
cabinet afin de donner accés aux éléments de
chauftage et au moteur du ventilateur.

5. Enlever I'hélice prenant soin de ne pas la courber. Si
le moteur ne doit pas étre remplacé, continuez avec
étape 11.
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10.
11.

13.
14.

Notez le placement des fils électriques alimentaires
du moteur et débranchez-les.

Deserrrez les vis de montage du moteur et enlevez le
moteur de ’assemblage de I’appareil de chauffage.
Installez un nouveau moteur dans ’apareil de
chauffage en utilisant la caincallerie présente.

Faites advancer les fils électriques d’alimentation du
moteur par [’isolateur de traverse dans la boite de
cablage.

Rebranchez les fils électriques du moteur.

Installez I"hélice prenant soin qu’elle tourne avec aise

. Aprés rassamblage du cabinet remontez et rattachez

I’apareil de chauffage.

Rattachez tous fils électriques détachés en étape 3.
Suivez les étapes détaillées dans la rubrique
“Opération” afin de vérifier I’opération de I’appareil
de chauffage.
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APPENDIX L

Leak Detection and Influent Flow Meters

Appendix 574







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

Additional information vendor information can be found in Hanford Site

Integrated  cument Management System (IDMS)
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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 Specifiratinne

Output Voltage | 0-130 vAC/UC

Output Current (each output)

Temperature | 50° C 85° G

Current Limit | 100 mA 50 mA -
Max Pulses/Second 5

Contact Time Per Output 100 ms

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-
sona! injury or property damage, separate safeguards
must be installed to prevent such injury or damage.

Page 3
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CONNECTION DIAGRAMS

Connections for FT420-98 (Dual Relay Output Option)

NOTE: Outputs may be paralleled Electronic
to switch up to 200 mA AC/DC 8 Metering Pumps
~ | Q@
o i
B =
% %) Isolated Contact
Red =0 NS
Whi 2+150 @
ite @ » g z .
Black ||, |54 +@
Flow Sensor 2 Relay Board ,— - @
mge w S +@ >ﬂ
wn -
95 1°
aw
; IE
-153 Wi
Sz 9
12-32 vd m
Loop Pov&er Supply » ;&?e E &
. J
(Passes flow sensor
pulse on to another
control without
scaling)
Connections for FT420/EX Magmeter
— | 24 vdc Power| ¥ Fr420
Sensor Pulse
Power +| © Input Scaled PropoTrOtional
gliZ @ |+ + % Feed
Forward Output + %] @ |8 -0 — - Msai;';g
@ 28 + O
RTINS IO N - @
EcOpt 1500k T ® + Puise
® - Pass-Thru
EX SERIES
Power
4-20mA
Page 5

Appendix 584



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

CONNECTION DIAGRAMS

HNF-52451
Rev 5

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

+ A Vdc -_
Power

f Power * @
-l @

Forward Output + 9

- @

“eyeras O ot @

Dot Lo @

EX-SERIES

- 4Vdc ]+
Power

92
\ %
4-20 mA Device
(e.g. pump, PLC)

FT420/4-20 mA Output with PC42 Dual Power Supplies

Pulse
Slir;ict)r Scaled
|+ + @
ZEE] -1
Q- + @
. -l @
Q |+ Pulse
® - Pass-Thru
Power
L 4-20mA

FT420

IN

Caution: [t 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.

PC42 Dual Power Supply

4

-20 mA Device

N\
K;ﬂ)j:} Cku_lo Analog Output
® ® +
PWR i )
sw o] o] :
I
|
[$19) | .
_ ; FT420
@ ! Display Module
® —— R =
! Power Input
i R | o
%\I 1 N (o
\° ] [ P 2l )s
: | s ensor Input
[l ]l i Ll | ol @ J+
W) (L ]
- : \
U ) | o :
| L ]| EX80/EX100 Series
! l Magmeter
| ! *)
j30mAMax ] [ _ _ | Power Input
E?gSnd 2 S() : ©
o |+
] Lo |- } Pulse Output
R ired power Sord AR
115Vac, 50/60Hz (NCY| ©
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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
{ )
O OO Large digits display instantaneous flow rate (GPM).
MIN 2098 Small digits display total flow (since last reset).

RESET
\ J

START UP DISPLAY

( \ Kis the number of pulses the flow sensor provides
for every gallon of flow. Find it on the fitting
- OOOO] OOO (80-Series) or chart (100/200-Series) or on the
‘SETK ) Seametrics website.
( ) P is the number of gallons per pulse desired on the
scalable pulse output. (Example: P=1is one pulse
- 000001 OO per gallon.) Skip without changing if you are not using
SETP the pulse output.

| s

[ ] 20 is the 20 mA maximum analog output. Set the

flow rate you want to match maximum output.
- 0001 OOO O Example: 250 gpm maximum expected flow, “set 20"
: to 250. The analog output will scale to 4 mA at zero

L SET 20 )
| flow, 20 mA at 250 gpm*. This setting appears on the
r \ FT420 ONLY.
d d is the decimal point. I dforth with
209 8 the Set as many s as needed. For

higner riows, no decimal allows maximum number of

L J
l whole digits.
{ \

— MIN is the time base. for example, gallons per
MIN minute. Use the o 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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Seametrics,
~ Limited  arran cy
ea ' (July 20, 2011)
] |

The limited warranty set forth below is given by Scametrics. Inc. (“Seametrics™) 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 matertals or workmanship for a period of

two (2) years from the date of original purchase (proof of purchase may be required).

Detective products, or parts thereof: which are returmed to Seametrics and proven to be defective upon inspection, will be repaired to factory specifications and
returned to you, Warranty repair shall not extend the original warranty period of the Seametrics product. This limited warranty shall only apply 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 arca. This limited warranty covers all defects encountered in normal use of

Scametrics” products, and does not apply in the following cas

(1) Loss of or damage to Seametrics’ product due to abuse, mishandling, improper packaging by you, alteration, accident, electrical current fluctuations, failure to
follow operating, maintenance and environmental instructions preseribed in Seametrics” instruction manual, or service performed by other than Seametrics. or
any Seametrics Authorized Service Facility which may be established separately from this limited warranty policy.

(b) Use of parts or supplies (other than those sold by Seametrics) which cause damage to the products. or cause abnormally frequent service calls or service

problems.

NO IMPLIED WARRANTY, 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 HOW LLONG AN IMPLIED WARRANTY LASTS.

SO THE ABOVE LIMITATION MAY NOT APPLY TO YOU.) SEAMLETRICS 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 DAMAGLS CAUSED BY THE USE OR MISUSE OF, OR INABILITY TG 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, BAMAGE. 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 Scametries for a case number in order (o receive an RMA (Rern 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. Scametrics products covered by this warranty will be repaired and returned to you without charge by Seametrics. Expedited repair and return may be

subject to service charges.
ADVANCED REPLACEMENT PROCEDURES

If an advanced replacement is required, t must be stated at the time of the RMA request. If 4 Purcbase Order (PO) is required. it must be referenced on the RAMA
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-
retundable 10%% Advanced Replacement Fee. Upon receipt and inspection of the returned parts, a determination will be made in regards to tbe returned item: The

advanced replacement fee will be tully credited (100°0) for defeetive product(s), 0°» for non-warranty items, and 50%o for no problem found.
OUT-OF-WARRANTY SERVICE

The following applics to factory service on Scametrics products which are either out of warranty. or which have been determined to be sutfering 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 Seametrics at your expense. together with a complete explanation of the problem and our product’s mode! name, serial
number. and date of purchase. Seametrics products not covered by this warranty will be repaired and returned to you by Seametrics for a net charge, established
separately from this limited warranty policy. Expedited repair and return may be subject to service charges. Scametrics 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 Scametrics.
This limited warranty gives you specific legal rights and you may also have other rights which vary from state to state.

19026 72" Ave. S. Kent, WA 98032 Phone: (253) 872-0284 Fax: (253) 872-0285 email: sales@seametrics.com
LT-65200068-B
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MODEL 396R pH/ORP SECTION 3.0
v IG MODEL 396R
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MODEL 396R pH/ORP SECTION 4.0
WIRING MODEL 396RVP
F~T -~ T TS TTT T T TTT IS TT T VARNBN CABLE
| ! 1055-22~32 ANALYZER 07
i
! OH/MV 1M 1 ORANGE
! oH/MY SHIELD 1 (ND PREAMP) CLEAR
: 83 Lusmv SHIELD 1 [PREAMP) #ICTE
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! ] REFEREMCS SHIELD 1 CLEAR FOR 396uP AND
, SHIELD IGNDJ) T | 3 REFERENCE iN 1 CRAY 396RYP SENSORS.
i RTD IN § [ 4k EL. + CLEAR CONNECT THE BLUE
| ! L4 —— RED WIRE TD TB4-4 CR
‘ RTD SENSE 1 [ 5] ] \\ i WH [ TE/RED T85-4.
{ RTD RETURN t [6] — WH ( TE FOR ALL GTHER pH
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| RTD SENSE 2 [ 3| — ggéremeo TERWINATE  THE
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§ pHsmy N 2 | ORANGE
o __________I=,
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APPENDIX N
Safety Shower & Eyewash
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DATA SE~IT FOR HUGKES =
SAFETY SHOWER MOL_. L LW

EXF-J-1 4K/ 200 oS e
CUTDOOR/ANDOOR HUGHES SAFEEY SHOWERS LTO

E-mail; Info@hughes-safely-showers,.co.ul
Web Site: wwew hughes-safety-showers co.uk
Whitefiald Road, Bredbury, Stockgort,
Cheshire SKB 2S8, England
Tel: +44(6)161 430 6618 Fax, +d4{0}161 430 7928
Europe's Largest Manutaciurar of Emorgency Satsty
Bhowaers, Eyabaths and Desonteminafion Showors

7 TANK CAPACITY 1200L :
| ;
FRAME GALVANISED MILD STEEL BOX SECTION (K) é
—
TANK ROTARY MOULDED POLYETHELYNE |
INLET CONNECTION ;
SIZE&TYPE %, INCH NPT FEMALE i
OUTLET CONMECTION L
Si7E 8 TYPE GRP DRAIN SUMP 2 INCH NPT 5
FIPING AND VALVE AV PIPING & SHOWER VALVE.
MATERIALS STAINLESS STEEL EVEBATH VALVE. ,
SHOWER O  ATION PANIC BAR OR GPTIONAL FOOT PANEL
EYEBATHOPERATION | LIFT LID
OPERATING a o
PRESSURE L i5P.S
FLOW AT OFERATING . N
( PRESSURE SHOWER: 20GALUMIN EYEBATH: 2 4GALMIN
|
OVERALL DIMENSIONS 4w 417" J[ 126 %" !
T i
UNIT WEIGHT (DRY) 295 LS | '
HEATING TYPE :
HEATER LOAD I
ELECTRICAL .
EQUIPMENT
CLASSIFICATION N
ELECTRIC SUPPLY
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SYETRESS

ST ALLAT ION ; SRR
ORERATION & % | ] SURT
IEAINTERANCE &,jgff"m- o
IRETRUCTIONRS R e Sowzns
EMERGENCY TARI SHOWE 1S
C T T TTHKOUELS COVERED

STD-MH-14K/350
EXP-MH-14K/350
STD-J-14K/350
EXP-J-14K/350

STD-NiH-14K/750
EXP-MH-14K/750
STD-J-14KI750
EXPJ-14K/750

STD-MH-14K/1200
EXP-MH-14K/1200
STD-J-14K/1200

w i EXP-J-14KH1200

HETALLATION INSTRUCT GENERAL OPL.....TOU & . GENERAL TTANTENANCE &
TRAMNING HISTRUSTIGNS D SERVICINS INSTRICTIONS
1.5 GENERAL 2.1 CODE OF PRACTIC. 3.1 SERVICING
12 MOUNTING 22 TRAINING ; 3.2 T AUAUTY
1.3 WATEF PPLY 23 KNOWW ET 3.3 N ' MAINTENANCE
14  WATEK suPPLY PIPE 24 XKNOWHOWTOUSE THEM |34  creBATHAND
MATERIAL 2.6 SAFETY POSTERS AND i EYE/FACEWASH
1.6 FITTING SHOWER TRAINING FILMS [ MAINTENANCE
EQUIPMENT a5  FLUSHING
16  FITTING EYEBATH 16 SHOWEREYEBATH
,‘ EQUIPMENT f CLEANING
17  ELECTRICAL SUPPLY 37 MAINTENANCE AND
1.8  ALARMS 4 SERVICING OF
19  NOTES ‘ ELECTRICAL EQUIPMENT |
2.8  HMPORTANT NOTES
l28  OUT OF SERVICE |
PROCEDURE '
Hupives Bafety Showars Ltd -

Ttk

@

Cmr b b RSN
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IRSTALLATIOR
INSTRUCTIOKE

T B IHERISY TAT B SRTWLT, E3ECE COVERED |
[ STD-MFL14K/350 STO-MH-14K/750 ]
EXP-MH-141G350 STD-MH-14K/1200

| STD-J-14K/350
¢ STD-J-14K/350
| EXP-J-14K/350

EXP-J-14K/350

EXR-MH-141/750
EXP-MH-14Ks1200
STD-J-14K/750
STD-J-14K71200
EXP-J-14K/750 !
e EXP-J14K/1200

%1 GENEFRA&L

<.~ Planning the mstaliaton of Emergency Safety Showers,
Eyebaths and Eye/facewssh squipmentthe advice of & qualiied
first-aid person of madics} advisar should be soughl to ostablish
thg most suifable choice of gquipmant, lacation and procedures
for first-ald and decontamination.
There ig a possibllity with some dangerous substanses thal
drenching vath viater coutd accstarata a chemical reaction. Waler
femparatuse may als0 have a bearing on the effectivencss of the
equipnient thosen. Considersiien shoutd alse be made tor
dlsabled parasns; Including peopie in'wheelchsits or peapie with
spadal requizements "o fhelr height.
In afl elrcumstances b stlon propedures shouid be
accordancs with propuws pumbing practices, Multiple models with
different types of activation should be avelded wherever poseitie
Emargency Shawar, Eyabastls and EyelFacewash equipmant
is noi a supstitute lor proper primary protestive devicos. As
8 delence wyainst splashing Injurlous liquids and fybng sotid
particios, workers should waoar Personal Frotoctive
Equipment {PPE} a8 nes<sd, which lacludes eye protection,
faca profaction and profective elathing,

LOCATION

For Emergency Safety 8hower Eyebath of Eyeft-acewash
equipment to work aliaclively when needed, it must ke Instalted
propery and in lhe corect locatien, Such équipment should be
fnstalted within 10 seconds reash If an aceldent oecurs; no clases
than 3 mstoes or further than 13 inefres.

Thie nature, seventy ing environment of the hazerd shoutd be
considared in detarmiring the maximuny allowazbie: unabstructed
distanca. For hazards invaling strong acids or causlics such
equifmoent musthe immediatsly adfacent to the hazanr and
oulside the most [ikely spray paths,

Emergency Shower, Eyabathand Eys/F acervash unils should be
tacated in a prominent position on {he samae level as the kazard
and the path of iravel ehall be frae from. ebstructions suth as
hwsavy taffic

or doorways that may prevent he i diale use 0fthe equipment. If there
Is 2 doonway m the path of traval, it raost not be possible o lock of laich the
door agalnet fhie dicestion of travel and the svang of the dosr ruust also bein
the direction of travel of he oxppsed petson.

The srza erownd and undemnsath the shawver shotitd pidvide yood drainage,
espaclaliy It thers is a possitiily of the water feezng.

Considerafion should hie giver 1o fhe ocation of equipmont sensitive Lo
heavy deluges of waler or dilbted chemicais, in particular eleclical
equipment. The work praas heneath slevaled showers shouid niso be
cansidened i this regard.

When equipment Is located indoors waste water must be contalned for
subsequent safe disppaal of (hero must be adetjuzte dreinags.
Furtharmore, procedures must Ba in plece for clerrug aviay residue wasle
waies afier the use of this eguipment,

Welk-on Panel type faot contrats or Foot Treadies most be inglalted so thal
fnose abfects or gravel cannal obstiuct thelr operion.

Whiere there.is a possibilily of freazing,. equioment shail tre sutabiy
pratecied of altamatively a unit spacitically desfged 1o oparate in such
‘tondikons shall Lo installed. Whan imils are inslalied outdoors In very hot
climates, Ihay should be seli-draining, of insulated fram the effacts of
ovarheating caused by colar radiation. Emergancy Shower, Evebath and
EyelFacaviash water lemperatures musi never exceed 38.6°C or drop
beiow 10°C.

visSmiLTy

Ait unils sholid be clearly labeifed with 2 pictogeam s'gin to EC Standard
SAUSHFEEC fur international equivalent wiien cutstde the EC) and tha sign
shoutd be pnsmunel v hal it is highly visthia valhin the ares served by the

if Alz0, Tble, greanfvhile stripesfatching of green
l»g‘h\s should be used to he!p idenidy the Emergency Snoter, Eyebath and
EydfFacowash pasition, and the arua under the unit should ha well Il at alf
fimes aad the aperating mechanism must be clearly visibie.

l 1.2 W £l
Assembly
£XP modsts

The showel @ supglied parially dissssembied to reduce fransport
costs. Assemblyinsiruclions are-enclesed with tha unit.

fAguniing

Emergensy Shower, Eystath and Eye/Facpwash unlts must be
maunted in accardanco wilh the. specitic mounling irstructions.

Gnoe Instatied helr s(al ™ should be tasied to endure they aro
saleand pose no hazac  {hausor,

+ STDMH-14K/350

« EXP-MH-14K/350

+ B8TO-J-44KIE0

« 5TD~J-14K/350

+ EXP-J-14KI350

o EXH-J-14K/360 )

Fix 16 sullable levil surlsce using W12 boits of 2 tenglh and type

{0 sult the basa meterial. The 15mm dizmeter heles for fxing balls are on
canire distances of 880mm vide, B5Cmm deeg (appeo), s shownon the
Genare! Arcangameni Draving.

STD.MR-14K7 50

STD-MH-4K/1200

EXP-0H- 1410750

EXP-MH-14K11200

5TD-J-J4K/750

STD-J-14KI1200

EXP-J-34 KITHD

EXP-J-14K51208

Fix t6 suilable fove! sudaca using M12 bolts of a tength and type lo suil the
bass material. The 15mm oiameter holes for {Ling bells are on centee
distances of 1270mm wide, 1050mm desp (epprox), @5 shown o1 the

I N

.

i.u !(“. iLr\ \ahD? ’

General Arrangemont Drawing.
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Ensrgency Shower, Eyebeth and EyefFacewash unlls shauld be
fed from g polabla water supply (drnking water or water of similar
qualily’ and wher necessary a non-reliwn check valve should be
fited 10 the supply plpe faeding ihe unit.

The use of a long supply run should be avoided, especially whets
Jt caqyuites hialing to prevent fraezing or vihisra il can be haalad up
due to the climauc condidions.

The sunply pipe should tave at loast the same diameter as the
inlet pipe on the equipmon! {even lasger I lang lengths of pige are
being used lo tsed this equipment and espedally if only low waler
pressures am avatiable),

Where move than one anlt is f¢3 {rom the 3ame wdlar supply the
capacily should be such that alt unlls should be operablo al the
3sme tima withou! knpeded performance.  Furthemore, no
permanont or temiparary sonneclions shall bz made to the water
supply thal can affect the fow rate or pressure such that thay drop
helaw iha recommonded minimum.

Tosis must ke cantled otrt follewing Mstaliation to chock the water
supply pressure cannot drop balovs the reconunended immum
when olhes demantis aie made on i,

Where a high unregulaled pressure It experienced tie prassura must bn
manitored 10 ensure that it does nat axceed {he recommended maxinwm,
If the waler prassura exceeds the manufocturars recornmended inaximum
2 pressum reducing valve should e fitted within the supply tine.

Faor fitat-aid Mreatment of casuallizs that heva bedn InvoNed in accldenls
with Gartam specialily themlcals (t inay be reconunanded that zdditives be
added {o the water fiov.

Intet Cannaction
% inch BSP Female inlet situated under the lank near the shower rase, 88
shown an Generl Arangamen! Diaving

thinimurn Supply Prossure 0.5 bar g,

Maxinura Supply Pressure 2.75 bac g,

Higher pressums can be acsoninodated using the appropriate ingerls
fitted within 1ha ballceck veivas to enaliie Yhem to cope wilh the increased
prassure (available free of chargs from HUGHES with fitting instrugtions).

The maxmurn supply pressure should not excedd 6 ber g. if it s possible
tor e suprly waler prassure ta excreed 8 bar g then a pressure reduciag
valwe sholld be fited in Lhe supply Ripe.

G4 WATER SUPPLY P

EMATERIAL

The waler supply plpe conneded 1o e Emargency Showe!,
Eyabith and Eye/Facawaslt equipment must o elther of lhe same
nistarial or of a ratedal compalibie sith (hal of the unit ia svatd
catrosion.

The use of dissimiler melats In the supply ]))pe should be avolded
ag 1his could cause corroston lhroighout the system. Castiron er
mii steet lpe and fithngs must not be usad uniess they are
protacted wilh a yalvanised finlsh,

IMPORTANT ROTE: I20lation Veives should be fitted ta the supply pipes
in an rocessible position for uee durmg maintenance. The iselallon valves
shoule have tocking miecignisins 1a prevant unaothotisad shuteff ' and
should fo f2bslled accardingly with fixed parmeneri tegs.

Pipewori matertal

Wetar infel connecon and showar pipawork matensl is uPYC, Ifthe
sLpply plpe f6 metal it Is recommandad that it should be earthed electrically
immedialely bofore it connects ta the plastic niel on the haader tsok.

Q7

=

SOUIPWENT

4.5 FITTING

*1;:.
Ve

All pioeweork should be flushed out prior o commecling iz shower
to elear the line of jointing tap<. pipe sezlrnis and other
commlssioning debiis.

After instalialion the shower should he ushed out to ensure
proger operation and where necesaary the shower head should be
removed and cleaned. In the earty part of ihe ilfe of ihis
equipment, this pracedire must be régularty repealed, [Referia
Maintenanse end Serdcing Insiructions Jor turltier detal’s).

|
|

SHOWER EQUIPMENT

The Shower Rese shauld be remaved durdng Initial flushiog aflec
inatafiation. The 3 self-lapping serews sholdd be removed before
unscrawing Ihe showerrose. After llushing, the rose sliould be replaced
using $iticone grease.

Care must be takan not 1 over-tighlan the shovier roses when taplacing
them

i 1.8 FITTING EVEBATH EOUIPMEN

| S

EYEBATH & EYEIFACEWASH EQUIPMENT
Betore apesaling the Eye/Facewost equipmi *° rihe firsl ime, 1t
Is advizalle 1 ramove the straine: (whaie T nd epray heads
and flush ths unit until the vealer s clean and o from
contaminetion and commissionng debris. The strainer and spray
heads should than b replaced and 2 {est shauld be canted out te
vanfy proper cpefafion. The fing mesh straingr should be
menltored fos build-up of debris ar ather selids, end in the eary
pan of $he life of this agiipment this procsdurs musi ba repeated
mare regularly.

€o0r performance should be logged and immediataly reparied to the
managenient and reclified as soun as possible.

Sirainer Removal

Remove (he lahelied cover on the waderside of the tank jo gain access W
the eyebath stalner. Once the staalner head is femoved ((hisis aasiy
achlaved using a 2Zmm itex spanner or socket) Ihe gaure Riier can be
removed for.dleaning.

Cara must be taken 1ot to over-tighten the sirainer head whan replacing it.

1.7 ELECTRICLL SUPRLY

Whnere an Emergency Shower, [yebeth and fye/Facewash unit
requires an eleclrical supply, either for healing, caofing or lignting,
tien ha supply shouid sonform (v the requirements as deta'led

Tank Shower Eioctrical Raking

o STD-MH-14K/360

Imemersion healers ase suitable for use i Non-Flameorgo? areas, o/ amas
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- Ihe spedific nstructions, Eleclrical equipment fitied to (heae unlts
shouid be supplied thraugh a sensitive clieuli breake:, An Earth
Leskage Circuit Breaker (ELCB) is also hignly recommended.
Whera an electrical supply [s fivad it should te connected thraugh
2 lociton switch to allow tiw elolrcity supply to be switched off for
maintenance purposes only and sheukf ke lubelled accorgingly
wlin fixed pemanent tags.

Tank Shower Elsctrical Detalls

The electrical components of tha shower are wired into junction
toxes poshioned as shova on the General Arcangement Hrawing
Wirng diagrams and electrcal joadings are provided with each
shewet and sre piaced Ingide each function box.

The cable epiries op the junclion bex are suitabte for M20 glands.
CGonnectians afe live, noulral and earth, with a Single Phase

supply of efther &0Hz - ~~Hz, and of 110 or 240Volts {dopandani
on cuslamer sgecifica . 240Volis being standard). The
eleclricat supply shou! fitted with g cireuit breaker rated 30mA
30ms.

designaled as Zone 1 & 2, Gas Groups lla, |Ib & e, Temperature Class
T3, when spetifisd. The heater raling s KW @ 110 or 24CVofls.

« STD-MM-44KT60

o GTD-MH-14K/1200

Immersion healers are suitable for uge i Non-Flamaproof areas, o aroas
dasignated as Zone 1 & 2, Oas Groups Iia, it & llc, Temperalura Class
T3, whenspecifiod. The heater raling Is KW @ 240Volls o7 1. 7 KW @
110Vaits.

Lights .
(where cptlonal Hohts are fitted) ,
For a Nen-Flamapsoof indicator ligh! the power rating is 2 x 80atts (max) |
and ihe lights ere fited with bayone| type (8224d) Janip haldats. Flamapraof :
Indicator lights are raten at 100Walls tmaz) any have ES (E27) lype amp
holders.

Mota: Itis acceptabla and common pracilce fo fil low waltage energy
saving lamps.

R gﬁﬁﬁ:’ﬁg{\}:hgre fittedl)

Alzrms are gensully liled viliore. sersonact work In arees where
hazardous chemicals are presont and m garicalar, wherg
commuications may nol he readily avaliabla, In all circumstancos
Lhe naiure of ive hazard and is lccation shauld he evaiirated and
alanns shicuid be considered lor Emergency Shovmr, Eyebath and
Eye/Facewash equipment.

An alans system {if fit hould ke aclivaled when the

Emergency Shover, E th or Eye/Facaveast, is aperalad,

- Tha atarm shad be auurwd by @ flow swilch on the supaly pipe
ar by @ switch on the valve oporeting meshanlsm.

- The alarm 5hai sound on the unit as well a3 a1 & remote locslion
Ihal s altendod during all vorking hours.

~The alann shal show 0 1a visual dispiay board in the etiended
localion Yo ldenfity tha location of the emargensy.

Alarm facility

Magnatically oparated Broximity Sallehes ang suilable for use wilh elpctric
supplies up ta 250Vons, but it is genarally prefsratle io use alow voilage
on an Inlringically safe circul, YWhen hyo Proxinity Switches are wired inid
one juclion box, they will nommelly be vared tn pacsliel fer ‘nonnatty oper:',
but coulif if required, be wired to series for ‘romally closed'. It s poassibie
to change Lhe contacis (o the normally.cicsed posiian by rewting the
Junclion box Adring dtagsam s supplied and can be found within the
junction box. .

Ahemalively one |s avallabla from the Service Departent gt HUGHES
SAFETY SHOWERE.

A level switch-can be fitled Inside the shower tank; 16 indicale by an atarm
al a rgmote coriol nosition, when fhe waler rgaches a jow lovel.

The tevel switch Is wired into en independert juncuon hox, sultahie far
electrical supplies of up to-250Valls.

R CUPN Fachsadeedts 3
L AlTES

During tho instatialion, if advics Is required or Juther coples of
drawings are needed, HUGHES SAFETY SHOWERS ahouly be
contacted tmmediately.

Qne wack dfier commisslotiing, o7 once the plantts fully opsrational, the
Ernergency Showear, Eysuath and EyefFacaivash unile should be operaled
ang chacked for cotect performance.
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GPERATION £KO
TRAINIKG
INSTRUCTIONS

- ESTRCEGUCY TERR GRUWER
HODELS COVERTD |

STD-MH-14Kf750
STD-MH-14K71200
EXP-MH-14K/750
EXP-MH-14K/1200
STO-J-14K/750
STD-J-14K/1200
EXP-J-14K/750
et EXP-J414KK1200

STD-MH-14K/360
EXP-MH-14K/350
STD-J-14KI350
STD-J-14K/2350
EXP~J-14Kf35C
EXP-J-14K/350

2.1 CODE OF PRACTICE

LChemian! burns.

Remove any contaminated clothing which Js nal atuck to
the skin, Flush vith plenty of clean, cool vaies for 10-15
minules. Apply a sterkaed dressing to exposed, damaged
skin-and send the casvally 1o fospital.

Chemlcal Jn the eye

Wesh cut the apen ya conlinuously with claan, cool water for 10 {015 minutos.

People with eye injurles stioUld be sent So hospital vith & pad over (o oye.

The first fesw saconds foliowing cn ey injury e often citical to nxaimising the i
sevarity of the injury. i

AZ TRAINING

Al amployses that enter patenitally hazardous areas i the
workplace must be trafned in the use of Emergancy
Showers, Eyabaihs and Eye/Fecewash squipment. Witere
multipte modais vath diffetont typos of activalion are
insiailed within the srme working area gdditional (rsiniog
rrvist bo cerdad aut sovering the difisrent methots of
aclivation. Erploypas sholitd 8130 bu avare of e exact
tocailon of 8 Emargancy Shower, Eyebath and
Eye/facewash units rnd a recard of ikeir treinimg musl be
kept for e periad of 6 years.

H 15 the responsibility of all amployers to ensure that thei- employees are fully
rained wilh regard to Health and Safely al work. In the cass where employess
may beexposed t¢ hazacdons matedats thoy shilt be Instructed a% 1o the igealion
and proper use af Emargency Safety Showers, Eyebatlis and Facewash
Fountams. instrections for all emergency sguipment shall be readily aveilahle and
accssstile o persernel, whether oy nof they are ampivyees of e -company.

The most importent factors are 1o "krow witare ihay are' and *know liow fo use
them’.

2.3 ‘Know where they are’

initiadly, this invaives showing tinees whers the unlls ore
locatad in areas whers they will wark or may weik in e
future. In ntost instances-this irvoives a limited numbay of

UnLs. S

Itjs smportant to inake each person aware of tha pastion of emergency sal_ .,
equipment hefure slaning work in any area. Furthemaote, It IS &lso Importan! te
reming cuivent employess of thelr localibns

2.4 Fnow how fo use thes'

B !

1} Is most ympartant that the affectac . _ould be flushed
with plenty of clean cool water for 101015 minules’.

Far highiy texte maleilals such as Hydofluasic Acid itis
recommandst that this e extended {0 ‘up 1o 30 rinutes’
dependant en indiddust clrcumsiances.

During showedng any conlemingted clolhing, which is nat
stuck fo the skin, should te removed. This Inciuties shoas,
rifgs, watches, ste.

Medical advice must always be sought foliowzing any
inciden! Invoiving dangerous chemicals of corrosive
substances. Contaminated clothing sausl be bagged and
dispased of properly.

Far washing of e eyes, iralning shail slipulate the
impariance of holding the eyelids apan and rafling the
eyeballe 5o Ihat flushing Nuld wilt flow on 2l surtaces of (he
gyas and unde/ 1he eyelids, Yvhere conlecl fenses are
bekig worn thesea shauld be remaved as quickty as
possible during ths NMusting periad.

f-ar tacial splashes where gogyies Ruve been worn atid
shernicals have not come into cantac vath the ayes. the
fsce musl be given.an inltie! lushing with the goggles on te
avoid waslhing chemicals (nlo the ayes. After a few
seconds the goggles must be ramoevad and both eyes and
(aca should be fiushad {or te Tull recatymended quration.
After using a plumbed-in Eyabath or Eye/Facewash unit If
J5 edvisabie 1 -use an Eyabath Botile filed vitn aterile
saine solilon or medicaly accepled squivalant (ihis may
be

caried.oul by tha Company's qualifred Arst-akd person or nmmatexpert).”

Note: For any Intident et involyes ehemicals in (he ayes it 1§ recommondad that
tha patient shioufd blways vigit hospial fo ensure that the firs!-aid ireatment has
hoan successfal,

Showor Actuation

The Tank Shower {s actuated By means of 3 distimelive rad Panic’ push bar, if the
oplional Walk-on' Paned tyoe foet cantrol s fitted actualion is by {oot prassua on
the Paned. The foot controf Jinkage is designed so thal hand operalion is always
available sholdd fils bzcome nytessary due to residctions immoblzing the faol
canuol,

Eya/Facewash Actualion {whare flited)

The Eyeffacewash Fourtain is actuated by simply lfilng she k. or, if an opliana!
Feol Treadle is filled, ng this down vith the fool. In thelatter case, the
finkage pulis the kd Slea. v o2 fatewash difusers and acivates (he valve
shoullansoualy,

The Iwo facewash diffusers can have ielr low rales adjusted together, by the
three pronged regulatar, of sepacately, by mears of live grub straves on each siie
of the tee-piece In tha cenlra of the facewash bowl. 7 smm Allen key vatl be
raguirad for hle adjusiment,

Nelo: Ensure the difiusers are clean pror to adjesling thaif ficw rale,

Handheld Eyehath Acfuation {whore fitted)
Pulliity dawn \ne operabing fever acluates Ihe Eyebath. This shouid be dons onca
the Eyebath diffuser ts irmly held v the alfrer hand.

ZE careny rJETERE AND TRAINING FILMS

Safely Posters or Sﬁefy T-r'.;Er-u-'HQA ﬁ\mﬂﬁeémﬁﬁanainm ’

way of Irelng employeas and viakiors.

Sefety Posters shoukf be diaplayed in promineti posilions
o dncreass awareness In the workpiace of the existenty of
this equipment and (o shaw how it is operaled in case of
an erTargency.

Salety Treimng Films end Safety Posters a7a avallabie fram HUGHES SAFETY
SHOWERS and these give clear and ceadseinsiatciions as lo e use of s
Impostant fife saving equipnient.

See HUGHES web site for examplos. www.hughes-salaty-showers.ca.uk
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E3
MAIRTENANCE ARD
SERVICING INSTRUSTIORS

3.1 SERVICING

TOLTBEIOY 1AW BRI ER -

- . VOIS COVENED
STD-4H-14K1350 STD-MH-14K/750 !
EXP-MH-141¢/350 STD-Mb-14K/1200
STD-J-14K/350 EXP-MH-14Ki750
STD-J-14K/350 EXP-MH-14K/1200
EXP-J14K/350 STO- 141750
EXP:J-141€/350 STD-J-14K/1200

EXP-J-14K/750
wadt EXP-I-14K/1200

R —— e e

All Enaejgercy Shawer, Eyebath and Eyo/Facewesh aguipment should b
serviced and cleaner’ ~~--ilarly and at laas{ every six morihs in order io
ensure ptuger pperal

Records must ha Xef, ., a periad of 2t leas! fve yoars of the-examinations
and [esis cariod oui.

IMPORTANT NOTES:

Muainlenance and servicig mus! only ba carded uul when nd othar activilies
are being underiaken in the planl aroa

sarviced by the Emergency Shower, Eyebalh and
Eye/Facawash equipment

Only trained persanaet with in-depih kriowiadge of tis Iife-
&aving equipment should carry aul mabiierance and servicng.
Full trauning aveilable (rom the Service. Depariment at HUGHES
SAFETY SHOWERS.

[ 3.2 WATER QUALITY
L

Pernoric anafysis of - —~{er qualily within the Eiargency Shower, Eyebali
and Eye/Facawasher  sen{is recommended {6 ensure Hieve Iz no build un
of hammiul bacleda. . .

if nacessary, foltovdng the test, the unit should be thorughly clesnad snd
chinrinaledilisinfected.

Tank Distnfacting

Fuelly, isolate the waler and aletticily) supply end drain Whe tank. Then
remove the shuvor rase #i1d oyebath sirafner ant placa them Ln a conlainer of
50 P.P.M. (Parts Per Milion; dissolvad free chiarine for one hour. Tie Tark
Snower lid

should then be temoved and the 1ank and Ild strould be
{heroughly clsaned taking.cits tiol o demage any perisinside
{he 1ank such 83 the bail cocks or the immerslon hisler (whare
filed).The tank should {hen be filedwith chiotinaled water of
50 P.P.M. chiosine slrangth. This should then be left far one
hote and the shiowor and eysbath should e entified as being
‘Qut of Semnca’. The eyebaih shoukt be operated to Heid
chiorinated water i the feed fine {01 sne hour, afer which tims
{ne system should tie empliad and flushad oul with clean water
1heu refilled.

The showar 1osn and syebath strainer sheutd then be replscad,

%5 SHOWER W bl ENANCE

The shovrer head sheutd be unsemved cieaned and cisinfected periadicatty,
to ensura that any tuitd-up of debiis is reniovad and thet no bacte(la are
prasent.

Remove {he threo rotaining screws bafore unseeving he shower rose. Aflar
flushing, the rose should ba replaced using silicone prease.

Care must be taken not {o aver-tighlanthe shawesr rose whan
feplacing .
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[2< E¥zomin & EVEFAGEWASH MAIRTENANCE

Eyebath and Eyc/Facewash unils are fitted with fine mesh straimers to prevent
lhe passage of atiy foralgn bodies in the vater. These slralrvrg should be
cleaned reguiariy, panticulery in the first & monihs of senvics as thrre may bo
contatnination of fhe water from did, jefnttng cormpounds. ete. which may have
ramained In ho pipework following instellation, despite the recommsnded
flughing procedure.

The Evebath andfor Eye/F acewash nozdes should aiso be clesned reguianly
and the Trequengy vl depand on the. amblent condifona of {he ingtallalion. In
corosive enviennmants the Eyobalh and Eye/Facewash diffusers shoold be
cleaned and whera nacessary teplacad mere frfequantly.

.Aflar any nidintenanck wark lias been camed cut onthls

sguipmant it Is. nperative that the Eyabath gand EyesFacewash :
uriits arée ghean a fulf operaticnal epl and that any flow reyuator i
or volume control serevss are re-adjusied to eisure oplimum

performance.

Eyabatlli and EyelFacewdsh

To ¢loari lte eyebath diffusers, Linscrawy em and clean
toroughly. Tnis procodure should be canied ot al regular
Intervals.

To ensura hyglenic operelion, these diffusers shouid be
replaced if they become excaspively dity o deinsged.
Spare difusérs and strainers can be oblalngd from Hughes
Salely Showers or Ihelr focat distributar,

3.E FLUSHING

Emergency Shawer, Eyebath and EyelFacewash units shabld Lo activated at
tenst wackly 10 varfy peoper operation and ansute {ivat any stored water Is
clesn eitd fresh.

1 is 110! aovisable ta fush culkioor uhits In freezlng wealhier as frozen water on
the ground may cause an Acckdenl. Spocig] deviens can be uset! 4o calch the
shawe: walor-ang (hese can be used during the winler monihs to ensdre
continuity of showof lushing.

The duralion of toulite flushing should bo suffiddent to ansuie bolh the. shower
and waler feed pipe Brs fully purged Wwith clean frest potable watar, in praclice
{nls can moan fushing for Up Lo seversi minules,

Recommended flushing stuslions and perlods shouid
{harefate bu individually thdicaled on each saperale unlt,
Flushing Ts made easiet.if e optionai-extended Panic’ pueh
bar is fittod

Fiushing shautd be camriod out when personinel.are not In lhe
plant area Incass nn accident occure and tho tank is not Al
whan needod.

1fihe aplional Siphon Dump Yalve is fifted the flushing of he

Tank Shoveris achieved 2utamateally at a frequency of :
batween ice 3 day and once every (hree days (dapandani on )
customer requirements). l

JWER AND EYESATH CLEANING

rﬁﬂ

Under most slte condiliens It 13 necessary to penadically claan the oulside oi
the Emargency Showar, Eyebath and EyefFacowash equipmant, This must
be capted put whenaverlhe unit gets dirty.

Penadic deaning dearly ladicates that this imparlanl equipment @8 belng
lograd aftar end is sate far use ln cases of emergency,

HNPOREANT NDTE: Abiasives or solvants must nol be tsad
10 cigan the unit as this can damage the surface or affect the
Inslncticn slickers.

3.7 MAINTERANCE AND SERVICING OF ELECTRICAL EQUIPTicIc s

Therough visual inspsctions sirould be carried ol ta cliedk for extemal
gamage 0 e eleclca) unils, ihelr cabies or the junclion boxes. Should any
par! ba found to be damaged, this must by reposted and repalred or replaced
At soon 05 possibies A furihertast should be camad ot ta establish that it
funclions as infended, Any additiona! eléctricel tasts should be carried out at
the discrelics of a cualified etectrician. Futl inslauclons should bg ohzined
froni HUBHES SAFETY SHCGWERS. To comply with ATEX requirementis for
efustilcal equipnient, use anly & demp dath for cleaning eiedrical dovicas and
cahlas.

Fault finding

1t the shower's frost proleclion heating system fs not funclloning .
@ qualified elecidclun sholld investipate.

Firstly, an slocticat continuity chieck shovld e made al the
Juncton Box. Then, If this daos.nol higtiight the faut, remeve
the lakelled cover en thie slde of (he tank {o gain accass {0 fhe
immeisian Heater. Remove the Jocking screw (or 2 x 3mm geub
soieyss on Flamaproal varsion)-and unserev the immersion
heater or-themmnostat cover. Check tha heater elament far
continuity and check the over-lempstaiure cul-out sviteh,
immersion Heater and inemostat remaval and reptacemant
Instractions are provided with HUGHES spure parts or by
contacting {he Senv.ce Depariment at HUGHES SAFETY
SHOWERS,
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5.0 HAPORTANT HOTES
During sorviciig ant venance i is imp thel the temp .of the Tnermostats dtted on duldoor of hesled Emergancy Seiety
waler delivered fo. ... Smergency Salety Shower, Eyebath and Showar, Eyebhath and EyesFacewash aguipment must not be ;
Eye/Facewash eqripment is tested ta ensure If never exceeds 35°C or drops sel greater than 35°C. The nomal satiiug should he 20°C :
befov 10°C dusing the operating period of the unil. Temperaturas above 26°C  (faclory setting) to minkmise the fisk af themmal shock ta the
can encourapa Mo grovah of organisms such as Legionella and lemperatures  wser whilst ramaining below the iemperalura mnga hat
ihat ere toa low Wil discouraga the use of the equipment for the full duratien of  encolrages growth of ergantsms such as Leglonelia,
1015 minutes as tecommended. Temperaiuras of between 13°C ang 25°C !
are iherefore preferred for the sufe and effective use of this 2quipment.
§.% OUT OF SERVICE PRGUZOURE
in the even! (hai an Emargency Safely Shower, Eyabalh or EyelFacewash Prohibit ur suspend any wark where thers i3 a significan]
uait becomes lemporomily out of servics a Slanvard procedure snould be possibliity ef having ar accidan requliing the use of the unil. .
faliowed, if work cannat bo pruhibited or suspended, a poralio vrit must t
be provided {o supply the inhtle wash only, sfter which 1t wilt be
Plyca e sign on the unit Indicaling Ihal ftis ‘Out pf Service?, necessary to niova tho person {0 8 pluimbed Etuargency Safsty
Notify all individuals working in the area thal the unitis qui of sendes. Shower, Eyebath or EyalFacewash uilt o compieta the 15
nHnute wash,
Nota: Partable urifs sre not accoplabic a8 2 lang-term
subsiilde for permarent localions.
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APPENDIX O
Material Safety and Data Sheets
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Attachment O-1

Hydrated Lime Slurry
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Polymer (Cationic Flocculant ¢ ve 9244)
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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 scwer system.

Methods for cleaning up:

Keep in suitable, closed containers for disposal. Soak up with inert absorbent material (c.g. sand, silica gel,
acid binder, universal binder, sawdust).

Other information:

Comply with all applicable federal, state, and local regulations.

g [ imtre e oamansap
hananng: contamners of this material may be hazardous when emptied. Since emptied containers
retain product residucs (vapor. liquid, and/or solid), all hazard precautions given in the

data shect must be observed.

Storage: Store in a cool, dry ventilated area. Keep from freezing.
9. NAL PROTECTION
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 cffects.

Personal protec 1 equipment

Respi  ory 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
cxposure limits  ipplicable) or if overexposure has otherwise been determined. Protection provided by
air-purifying res  tors is limited. Use a positive pressure, air-supplicd 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 poter | 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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PHYSICAL AND CHEMICAL PTPw"TIES

Color:

Odor:

pH:

Flash point:

[gnition temperature:
Solubility (H-O):
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 cnergy

WILLLC, uquid

mild hydrocarbon like odor
(ca.) 3.7@10g/1

>212°%F />100°C, Cleveland open cup
no data available

water soluble

no data available

<1 (butyl acetate=1)

No data.

no data available

35.00 hPa @ 68°F / 20°C.
103.00°C /217 °F
<5°F/-15°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@20°C (>) 7TmPa.s @ 40°C
(>) 7mm2/s @40°C

no data available

no data available

no data available

no data available

no data available

STABILITY AND REACTIVITY

Stability:
Conditions to aveid:

Stable under usual application conditions.
None known.

Hazardous Decomposition Products: Hydrocarbons, carbon dioxide and carbon monoxide, nitrogen

oxides.

Hazardous reactions:
Incompatibility:
Thermal Polymerization:

TOXICOLOGICAL 1t
Acute oral toxicity

Product will not undergo hazardous polymerization.
Acid, strong reducing agents, strong oxidizing agents.
No data.

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

L.D50 Rat: >4.000 mg/kg

POLYMER

No data available

ALCOHOLS, C12-18. ETHOXYLATED>1<2.5MOLE

No data available
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ALIPHATIC HYDROCARBON No data available
POLYMER No data available
ALCOHOLS, C12-18, ETHOXYLATED>1<2.5MOLE | No data available

Bioaccumulation o
ALIPHATIC HYDnuvanpuN 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, CI2-18, ETHOXYLATED>1<2.5MOLE | No data available

Toxicity to bacteria
ALIPHATIC HYDROCARBON No data availak'~
POLYMER No data availauvic
ALCOHOLS, C1c-10, Liniua ' LATED>1 <2.5MOLE No data available

Biochemical Oxygen Demand (BOD): Biochemical oxygen demand: 383,000 mg/L

Chemical Oxygen Demand (COD): 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

Dispose according to local, state, and federal regulations.

Disposal Instructions:
Contain and collect using absorbent material if needed. Place collected material into
suitable containers tor proper disposal.

TRANSPORT ¢ 7777 777™

REGULATION
ID NUMBER | PROPER *HAZARD SUBSIDIARY | PACKING MARINE
SHIPPING CLASS HAZARDS GROUP POl UTANT
NAME /LTD. QTY.
U.S. DOT -ROAD Not dangerous goods
U.S. DOT - RAIL Not dangerous goods
U.S. DOT - INLAND WATERWAYS RTnt dnwran ~us goods
TRANSPORT CANADA - ROAD INUL uangervus gOOdS
TRANSPORT “AMADA - RAIL Not dangerous goods
TRANSPORT CaivavA - INLAND WATERWAYS Not dangerous goods
INTERNATIONAL M. [TIME DANGEROUS GOODS Not dangerous goods
INTERNATIONAL AIR TRANSPORT ASSOC. - CARGO Not dan '
ﬁm““‘v CTORTA T 4 EE s mromame ASSOC- - PASSENGER NO[ dangcn)us BUUU.\
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MEXICAN REGULATION FOR THE LAND TRANSPORT OF
HAZARDOUS MATERIALS AND WASTES

Not dangerous goods

*ORM + ORM-D, CBL=COMBUSTIBLE LIQUID

Dangerous goods descriptions (if indicated above) may not reflect quantity, end-use or region-specific
cxceptions 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 11, 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

HNF-52451

Rev 5

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
Zealand

n (negative listing)

V fmncitisra Hotima

China. Inventory of Existing Chemical Substances

Waste Co ' * -+

Philippines. The Toxic Substance:  d Hazardous and Nuclei

1 ApUSIUYL ISR

HMIS / NFPA HEALTH FLAMMIBILTIY | REACTIVITY other

1 | 0 No data

15. OTHER INFORMA"™ )N

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 dumages 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 eircumstances. 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 aceurate 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 [or the material or for the information.
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Non-Radioactive Air Emission Notice of Cons 1ction Approval Order
DE12NWP-0(
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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.

HEREFORE, [1S 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 CO! I )NS

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 CASH ASIL
(ng/m’)
1,4-Dichlorobenzenc 106-46-7 0.0909
Chloroform 67-66-3 0.0438
Ammionia 7664-41-7 70.8

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 kceping provisions of Section 2.3.

Notice Of Construction Approval Order #£DE12NWP-001

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, W ington 99354

2.2 Operational Notice

Notification will be made at least ten (10) days prior to the Lagoon Treatment System becoming fully
operational, This nc ication may be sent by email to the Nuclear Waste Program and/or to the address
listed in section 2.1.

2.3 Recordkecping

Specific records shal 2 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. Recordsof m itenance activities performed in accordance with the Operations and Maintenance
(O&M) prog 1 as approved under WAC 173-240.

2. Laboratory analysis result summarics taken in accordance with these approval conditions for
wastewater ¢ :entrations 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 cor .etion of
validated laboratory  lyses and shall include WATER9 modeling which verify/quantify cmissions of
that toxic air pollutant from the project.

Notice Of Construction Approval Order #DE12NWP-001
Page 3 of 6
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3.0 EMISSION MONITORING

The following sampling and monitoring are required in order to verity emissions estimates and
compliance with Section 1.2.1, above.

3.1 Baseline Assessment
A baseline assessment shall be conducted within ninety (30) days of commencement of operations of the
LTS for each of the three applic 2 TAPs in Table 2 (Ammonia, Chloroform, and 1,4-dichlorobenzne).
As the eslimated air emissions have been calculated from liquid wastewater influent concentrations,
sampling and analysis for Table 2 pollutants in the influent strecam will be in accord with an EPA
approved me  >d in 40 CFR Part 136,

Table 2: Lagoon Treatinent System Wastewater Influent Concentrations

Wastewater Influent
Pollutant Concentration L Units |
Ammonia 60 mefL |
Chloroform 50 | pgL
“1,4-dichlorobenzene 135 pg/L

3.2 TAPs Emission Asscssment 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 APl OVAL ORI R AT ESTRICTIONS

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” inclt s two waste streams:
e Primary waste stream consisti.  >f raw wastewaler hauled from holding tanks and flows from
the Hanford Site sewer collection systems
¢ Sccondary wastc stream consisting of hauled septage from outside of the LTS and sludge solids
diverted trom the LTS settling lagoons

Notice Of Counstruction Approval Order #DE12NWP-001
Page 4 of 6
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ADDRESS AND LOCATION (FORMATION

Street Addresses ) Mailing Addresses o
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
1111 Israel RD SW PO Box 40903
STE 301 ( mpia, WA 98504-0903
Tumwater, WA 98501

This Authorization may be modificd, suspcnded, or revoked in whole, or in part, for cause including, but
not limitcd 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.

DATI  at Richland, Washington, this 12™ day of January 2012.

RE' IWED AND PREPARLD BY:

Philip Gent, P.E.
APPRO DBY:

Jane A. Hedges

Notice Of Construction Approval Order #DEI12NWP-001
Page 6 of 6
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Summary of Permit Report Submittals

Refer to the Special and General Conditions of this permit for additional submittal requirements.

::Jt';: |t1 Submittal Frequency First Submittal Date
S3.A Discharge Monitoring Report Quarterly October 15, 2012
S3.A Lagoon Sludge Depth 1/permit cycle June 30, 2017
S3.E Reporting Permit Violations As necessary
S3.F Other Reporting As necessary
S4.B Plans for Maintaining Adequate Capacity As necessary
S4.D Notification of New or Altered Sources As necessary
S4E Wasteload Assessment ©rmit cycle By June 30, 2017
S5.F Reporting Bypasses As necessary
S5.G Operations and Maintenance Manual 1/permit cycle September 1, 2012
S5.G Operations and Maintenance Manual Annually September 1

Update or Review Confirmation Letter
S7 Application for Permit renewal 1/permit cycle By April 30, 2017
G1 Notice of Change in Authorization As necessary
G4 Permit Application for Substantive Changes | As necessary
to the Discharge
G5 Engineering Report for Construction or As necessary
Modification Activities
G7 Notice of Permit Transfer As necessary
( P: entof Fees As assessed
G10 Duty to Provide Information As necessary
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¢ & 1l 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.

Begir agon 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 ¢  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
allow¢ above, it must report the test method, Detection Limit (DL), and
Quantitation Level (QL) on the discharge monitoring report or in the Discharge
Monitoring Report.
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In the event of an emereency discharge to the ditch east of the lagoons, the Permittee will be
required to sample  : effluent and measure the flow rate. Contact the Department of
Ecology for sampling requirements in the event of an emergency discharge.

S2.B.

S2.C.

§2.D.

S2.E.

Sam| 1g 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.

Samp g and analytical methods used to meet the water and wastewater monitoring
requir  lents specified in this permit must conform to the latest revision of the
follov g 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 ) CFR Part 136.

o Standard Methods for the Examination of Water and Wastewater (Ame an
Public Health Association).

Flow Measurement

The Permittee must:

1. Select and use appropriate flow measurement devices and methods consistent
with accepted scientific practices.

2. lnstall, 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. Ca ratethese ices at the frequency recommended by the manufacturer.

4. N n calibrati  records for at least three years.

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.

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.

Reporting and Recordkeepit 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.

S83.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.

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.

Ensure that DMR forms are postmarked or received by Ecology no later than the
dates specified in 83.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.

Submit DMRs for parameters with the monitoring frequencies specified in
Condition S2 (monthly, q  erly, annual, etc.) at the reporting schedule
identified below. The Permittee must:

a. Submit quarterly DMRs by the 15" 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.

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

S3.C.

S3.D.

S3.E.

The Permittee must retain records of all monitoring information for a minimum of
three (3) years. Such information must include:

1. A c:alibration 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.
Reca ng of Results

For each measurement or sample taken, the Permittee must record the following
information:

1. The date, exact place, and time of sampling.
The individual who performed the sampling or measurement.
The dates the analyses were performed.

2
3
4. The individual who performed the analyses.
5. The analytical techniques or methods used.
6

The results of all analyses.

Additional Monitoring by the P¢ ttee

If the Permittee monitors any pollutant more frequently than required by Condition
S2 of s 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.
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. Ifapplicable, immediately repeat sampling and analysis. Submit the results of
any repeat sampling to Ecology within thirty (30) days of sampling.

a. In ediate reporting
The Permittee must immediately report to Ecology (at the number listed below):

o 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.

Any unanticipated bypass that causes an exceedance of an effluent limit in
the permit (See Part S5.F., “Bypass Procedures™).

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.

Any violation of a discharge limit for any of the parameters in Section S1.A
of this permit.

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.

¢. 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.
2.

A description of the noncompliance and its cause.

Maps, drawings, aerial photographs, or pictures to show the location and
cause(s) of the non-compliance.

The period of noncompliance, including exact dates and times.

The estimated time the Permittee expects the noncompliance to continue if
not yet corrected.

Steps taken or planned to reduce, eliminate, and prevent recurrence of the
noncompliance.

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. / 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™).

> 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.

Oth 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.

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.

Facility ling

S4.A.

S4.B.

Desii Criteria

The tlows or waste loads for the permitted facility must not exceed the following
design criteria:

Annual Average Flow 55,000 gpd
BC s Influent Loading for Maximum Month 105 1b/day

Plans for Maintainii Adequate Capacity

a. Conditions trigger ! 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.

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  eport,” and be approved by Ecology prior to
any construction.
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.

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. Issubject to pretrcatment standards undcr 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]).

Wasteload As: sment

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. BODs loading.

3. The percent change in the above parameters since the previous report {except for
first report).

4. The present and design population or population equivalent.
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.

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. C xdOp  or
An operator certified for at least a Class [ plant by the State of Washington must be

in charge of the day-to-day operation of the wastewater treatment - perator
cert :d for at least a Class I plant must be in charge during all regularly scheduled
shifts.

§5.B. O & 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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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.

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.

Prevent Connection of Inflow

The Permittee must not allow the connection of inflow (roof drains, foundation
drains, etc.) to the sanitary sewer system.

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

mit.

a. The Permittee must notify Ecology at least thirty (30) days before the
planned date of bypass. The notice must contain:

A description of the bypass and its cause.

An analysis of all known alternatives which would eliminate, reduce, or
mitigate the need for bypassing.

A cost-effectiveness analysis of alternatives including comparative
resource damage assessment.

The minimum and maximum duration of bypass under each alternative.

A recommendation as to the preferred alternative for conducting the
bypass.

The projected date of bypass initiation.
A statement of compliance with the State Environmental Policy Act.

A request for modification of water quality standards as provided for in
WAC 173-201A-410, if an exceedance of any water quality standard is
anticipated.

Details of the steps taken or planned to reduce, eliminate, and prevent
reoccurrence of the bypass.
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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.

Ecology will consider the following prior to issuing an administrative order
for this type of bypass:

o 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.

s 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.

e 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.

§5.G. Operations and Maintenance anual

a. O&M Manual submittal and requirements

The Permittee must:

l.

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).

Review the O&M Manual at least annually and confirm this review by letter
to Ecology by September | 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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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).

Keep the approved O&M Manual at the permitted facility.

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.

Wastewater system maintenance procedures that contribute to the generation
of wastewater.

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).

Treatment plant process control monitoring schedule.

Wastewater sampling protocols and procedures for compliance with the
sampling and reporting requirements in the wastewater discharge permit.

Protocols and procedures for double-lined evaporation pond leak system
sampling and testing.

Emergency procedures for lagoon overtopping or failure.

a Practi dollution | il am

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. SolidW: eHa ing

S¢€

The
as to prevent its entry into state ground or surface water.

ermittee must handle and dispose of all solid waste material in such a manner

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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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

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:

"l 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. 1 am aware that there are ‘
significant penalties for submitting false information, including the possibility of fine

and imprisonment for knowing violations."

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:
e Normal business hours.
e Hours during which production, treatment, or discharge occurs.

e Times when Ecology suspects a violation requiring immediate inspection.

Representatives of Ecology must be allowed to:

e Have access to, and copy at reasonable cost, any records required to be kept under terms
and cor ions of the permit.

e Inspect any monitoring equipment or method required in the permit.

e Sample e discharge, waste treatment processes, or internal waste streams.

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.
Obtaining a permit by misrepresentation or failure to disclose all relevant facts.
A material change in quantity or type of waste disposal.

A mate | change in the condition of the waters of the state.

wok L

Nonpayment of fees assessed pursuant to RCW 90.48.465.

Ecology may also modify this permit, including the schedule of compliance or ¢ 2r
conditions, if it determines good and valid cause exists. Good and valid cause includes
promulgati  or revisions of regulations or new information.

Re| t ( 1 for Modification

The | ittee must submit ¢ w applicationat| .t 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.

Plan Rev v 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  »mitted 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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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.

Transfer of this Permit

This permit is automatically transferred to a new owner or operator if:

I. 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 GG7.1 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.

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.

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 1s a separate and distinct
offense, and in case of a continuing violation, every day's continuance is considered a
separate and distinct violation.

Duty to provide information

The Permitteec 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.

Duty to co Hly

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:

e Enforcement action.
e Permit termination, revocation and reissuance, or modification.

e Denial of a permit renewal application.
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