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OPERATION AND MAINTENANCE PLAN

1. INTRCDUCTION

This Operation and iviaintenance (O&M) Plan has been prepared consistent with the
requirements of the CERCLA Record of Decision (ROD) for Operable Unit One (). The
O&M Plan describes the general guidelines for effective operation and maintenance of
the pump-and-treat system. iound Plant personnel will operate the plant, conduct
sampling, and prepare reports. The Mound Plant m'ay elect to subcontract some ar all
of the O&ivl tasks to others.

The O&M Plan presents the purpose of the pump-and-treat system, general safety
guldeﬁnes'. general procedures for operation, and routine maintenance procedures for
various equipment. Closely related to the operation of the system are certain
measurements of groundwater, which are used to verify the satisfactory functioning of
the pump-and-treat system. The groundwater measurements are briefly described in
the O&M Plan, but a complete discussion is reserved for the Sampling and Analysis
Plan (SAP), presented as Appendix C.

2. PURPOSE OF THE PUMP-ANG-TREAT SYSTEM

A groundwater contaminant plume emanates southward from the landfill and travels
toward the iMound Plant water production wells. The primary contaminants of concern
are cis-1,2-dichloroethene; trans-1,2-dichloroethene; tetrachioroethene;
tetrachloromethane; 1,1,1-trichloroethane; trichloroethene; trichlorofluoromethane;
chioroform, and vinyl chioride. The main purpose of the pump-and-treat system is to
prevent further migration of affected groundwater, and to treat extracted water to

acceptable levels for disposal.
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3. PROCESS SUMMARY

The proposed system will extract the affected groundwater, treat the affected
groundwater in a low-profile air stripper, and dischaige the treated effluent to a-new
storm drain that passes along the west side of . The pump-and-treat system consists of

a system of pumps, valves, trays, instruments and electrical controls.

The three extraction wells will pump at a combined rate of approximately 100 gatllons
per minute (g.p.m.). The estimated average initial VOC concentrations in the extracted
groundwater before treatment are 274 n.g/L cis-1,2-dichrloroethene; 3.2 ug/L trans-1,2-
dichloroethene; 125 g/l tetrachloroethene; 3.4 ng/L tetrachioromethane; 0.7 ng/L
1,1,1-trichloroethane; 86 w«g/L trichloroethene; 5.4 ng/L trichlorofluoromethane; 43 ng/l
chloroform, and 3.6 ng/L vinyl chloride. (Note: These concentrations represent the
untreated water concentrations below ground. The aforementioned concentrations are
taken from the [JOperable Unit 1 Contract Documents for Remedial Action Pump and
Treatment System Construction, [l June 1996 (Appendix E). The air stripper will reduce
the concentrations before discharge. See Section 7 "Efﬂuent Monitoring" for a
discussion of tested water quality.)

Three submersible pumps, one in each extraction well, pump groundwater to the
treatment system building. The pipelines conveying the water are constructed of
Schedule 80 PVC plastic. Most of the pipe run is below ground, but a small portion of
the pipe run where the pipe enters the side of the building is aboveground. The
aboveground portion is heated and insulated. The pipes join together at a manifold

system.
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After the manifold, the water flows to a low-profile air stripper. In the air stripper, the
contaminants of concern are each reduced to less than the MCL (generally <5 ng/L,
typically not detectable). The contaminants are transferred from the water to the air
medium and exhausted outdoors through the air vent. The contaminants dissipate and
decompose rapidly in the atmosphere.

After passing through the stripper, the water enters a gravity-flow effluent pipe. The
effluent pipe is constructed of Schedule 80 PVC plastic. The effluent pipe flows to a
below-grade storm drain that runs along the West Side of .

4. SAFETY GUIDELINES

Safety procedures and lists of any hazardous materials must be made and kept with
responsible personnel for reference during operation and maintenance. Periodic review
of safety procedures is recommended. All procedures must be in compliance with
OSHA regulations. The equipment manufacturers provide specific safety requirements
associated with the operation and maintenance of specific equipment. Similarly, the
chemical vendors provide specific safety requirements of water treatment chemicals.
Safety guidelines for the treatment system are contained in the Site Specific Health and
Safety Plan (HASP), Appendix D, and are generally summarized below.

Environmental

Volatile organic compounds contaminate the water being treated by this plant. These
contaminants are not present in high concentrations, but have been shown to in some
cases to be carcinogenic (cancer causing) or in other ways harmful to human heaith.
The following general safety guidelines must be employed: '

1. Prevent skin contact with the influent water being treated.

2. Repair all water leaks immediately. Water that has spilled or leaked should be
routed to the floor sump, where it should be pumped to the air stripper for
treatment.
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3. Repair all air leaks immediately. The vent pipe contains contaminants liberated
from the water, so the air should be considered hazardous like the water.
Although Ohio EPA considers the air emissions from the unit to be "de minimis,”
it is still prudent to minimize occupational exposure to the air. If air is leaking,
stop the system, ventilate the building’s interior, and repair the leak.

4, Ventilate the building's interior if water leaks are large or have rested on the floor
for a long time. The contaminants tend to evaporate quickly from water, thereby

entering the air.
Chemicals

Depending on manufacturer’s instructions, industrial chemicals may be used for
cleaning, and those chemicals may be hazardous. The chemicals in question often
pose hazards from splashing or spraying. Suitable protective clothing, eye protection,
and gloves are recommended. A portable eyewash/safety shower should be kept in the
building as a backup protection if protective equipment somehow fails.

5. PUMP-ANG-TREAT SYSTEM OPERATION

This subsection describes the operation of the pump-and-treat system. The narrative

description is intended to assist in the operation and adjustment of the plant.
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Weli Pumps

Three well pumps are located underground, one within each extraction well. Each
well’'s water travels through a dedicated influent pipe to the treatment system buiiding.
A check valve assures that water cannot flow backward toward a well. A valve to

achieve the desired flow rate can individually throttle each influent pipe.
Water Level Control

Each well contains a level control switch that prevents the well pump from running
without adequate water level. The pump would become damaged if it ran without
proper water flow. When the water level drops below the low-level switch, the individual .
pump stops. The well automatically restarts when water level rises above the
operating-level switch, after a brief (programmable) reset period elapses. The reset
period is controlled by a timer, which eliminates the possibility of the well pump cycling
too rapidly.

Pressure Indicators

An inline pressure gauge, located on the composite header, displays the head
produced by the pumps and the force of air in the stripper. Exact pressure readings
(analyzed together with flow readings) can be compared to pump curves to indicate the
condition of each pump. If unusual pressure is indicated relative to the amount of water

that is flowing, the pump must be turned off until the source of blockage is found.
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Flow ivieter

Three individual flow meters indicate the water flow from each well and a non-
resettable totalizer integrates individual flow to record total flow to date. If a well’s flow

rate drops without explanation, test the transmission pipe for leakage.
Sampling Ports

Sampling ports allow monitoring of-influent and effluent quality. Ports are located at

“each individual well influent, at the composite manifold influent, and at the effluent.
Floor Sump

A floor sump collects spilled water. Spilled water can be manually returned to the
stripper by a sump pump. An alarm is sounded if a high-level indicator is triggered in

the floor sump. Simultaneously, the well pumps and stripper are all shut down.
Low-Profile Air Stripper

The air stripper uses a series of trays for the distribution of water, which is met with a
crosscurrent of forced air. Water enters at the top of the stripper, and air enters at the
bottom. The air and volatilized contaminants are vented to vapor phase treatment while
the treated water falls into the sump tank. The air stripper sump has a high-level switch

that can deactivate the three well pumps and the air stripper blower.
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Air Stripper Blower

The air stripper blower introduces air at the bottom of .the stripper. The blower is
equipped with pressure switches and a pressure indicator (magnehelic®). The pressure
switches shut off the pumps and blower if minimal or excessive pressure develops at
the blower discharge. The system shutdown caused by an unacceptable pressure
condition activates the associated alarm, shuts down the blower and shuts down the
three well pumps simultaneously. A typical cause of excessive pressure is fouling of
the stripper trays, indicating a need to clean the irays. Typical causes of minimal
pressure is fouling of the air intake filter(s), loss of large port cover, or closing of the air
intake gate.

51  Building Power
WARNING
Building power must be maintained in winter to prevent
freezing of water. If power must be disconnected,

precautions MUST be taken to prevent freezing.

5.1.1 Switch PP-1-A disconnect to ON position.

5.1.2 Switch PP-1-B Breaker 2 and 7 to ON position.

5.1.3 Switch PP-1-D disconnect to O\ position.

5.1.4 Ensure heater on/off switch is in on position with thermostat set to maintain

temperature above 50 degrees Fahrenheit.

NOTE
LP-1-B Main Breaker and Breaker 6
must stay ON during freezing conditions.

See above warning.

5.1.5 Switch LP-1-B Master Breaker and Breakers 1 through 6 to ON position.

BWXTO, Mound Plant Operable Unit 1 O&M Plan

Final (Revision 3) March 2000 Page 8 -
Ouloém.doc .



5.2 System Startup
NOTE
If system has been drained,
the system MUST be primed with clean water
prior to continuing. See Appendix A for LP-1-A Layout.

5.2.1 If needed, prime the system via the three inch port on top of the Stripper with
clean water until the Stripper sump has approximately one foot of water in it
(approximately 125 galions of water). Ensure Valve 12, for the signt tube is
open.

5.2.2 Ensure LP-1-A switches for Panel iviain, Well 412, Well 413, Well 414, and
Blower are in the OFF position.

5.2.3 Tumn LP-1-A Panel Main switch to the ON position.

5.24 Push LP-1-A RESET Button and wait for Low Air Pressure alarm indication.

5.2.5 Switch PP-1-C disconnect to ON position.

5.2.6 Switch PP-1-B Breakers 1, 8, 13, and 14 to OiM position.

NOTE
See Appendix B for Valve Layout.

5.2.7 Ensure Valves 7, 9, 11, and SP-1 through SP-5 are in the CLOSED position.

5.2.8 Ensure Valves 1 through 6, 8, 10, 12, 13, and 14 are in the OPEN position.

5.2.9 Ensure Biower air intake gate valve is in the fully open position.

5.2.10 Turn LP-1-B Blower switch to [JAutomatic” position and push “RESET[ button.

5.2.11 Allow Blower to come up to speed and turn LP-1-A switches for Well 412, Well
413, and Well 414 to the “"Automatic™ position.

5.2.12 Observe that all four green “ONI lamps are illuminated.

5.2.13 Observe that all three red "“ALARMI lamps are not illuminated.

5.2.14 Observe |"\/Iagnehelic® gauge reads approximately 15 inches of water column.

5.2.15 Observe that the pressure gauge above Valve 14 reads approximately 10 psi.
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5.3 Sysiem Shutdown
NOTE
See Appendix A for LP-1-A Layout.
Turn OFF LP-1-A Well switches first!
Blower will continue to run for time preset

on internal timer (TD-5) to ensue all water is treated.

5.3.1 Turn LP-1-A switches for Well 412, Well 413, Well 414, and Blower to the OFF
position.

5.3.2 Wait until Blower stops running and Turn LP-1-A Pane! Main switch to the OFF
position.

5.3.3 Switch PP-1-C disconnect to OFF position.

5.3.4 Switch PP-1-B Breakers 1, 8, 13, and 14 to OFF position.

NOTE
See Appendix B for Valve Layout.
If below freezing temperatures are expected and
power to building disconnected, the system

must be drained to prevent freezing.

5.3.5 Ensure ALL Valves (1 through 14) and Sampie Ports (SP-1 through SP-5) are in
the CLOSED position.
5.3.6 Close Blower air intake gate valve.
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54  Systern Drzining

NOTE
See Appendix A for LP-1-A Layout.
Turn OFF LP-1-A Well switches first!
Blower will continue to run for time preset

on internal timer (TD-5) to ensue all water is treated.

5.4.1 Turn LP-1-A switches for Well 412, Well 413, Well 414, and Blower to the OFF
position.

5.4.2 Wait until Blower stops running and Turn LP-1-A Panel Main switch to the OFF
position.

5.4.3 Switch PP-1-C disconnects to OFF position.

5.4.4 Switch PP-1-B Breakers 1, 8, 13, and 14 to OFF position.

NOTE
See Appendix B for Valve Layout.
If below freezing temperatures are expected and
power to building disconnecfed, the system

must be drained to prevent freézing.

5.4.5 Ensure Valves 1 through 6, 8, 12, and 14 are in the OPEN position.
5.4.6 Ensure Valves 7, 9, 10, 11, 13 and Sample Ports (SP-1 through SP-5) are in the
CLOSED position.

5.4.7 Close Blower air intake gate valve.

NOTE
All untreated water must be containerized, sampled,

and disposed of through the SD treatment facility.
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5.4.8 Obtain appropriate containers to capture contaminated water.

5.49 Consult Health and Safety Plan and Industrial Hygiene for proper Personal
Protective Equipment and monitoring requirements.

5.4.10 Place a container under Valve 7 quick disconnect cap and remove cap.

5.4.11 Operate Valve 7 to drain manifold piping to container(s).

5.4.12 Open Sample Ports 1 through 4 to drain and use container to capture water.

5.4.13 Obtain the Pitless Adapter tool from the southwest corner of the Building.

5.4.14 Proceed to each well, remove cap, and carefully loosen Pitless Adapter to drain
unprocessed water back into the well. Be certain not to change the orientation
of the Pitless Adapter to the opening in the well casing.

5.4.15 After unprocessed water flow back into the wells stops, tighten the Pitless
Adapter and secure the well cap. Retumn the Pitless Adapter tool to storage
location.

5.4.16 Close all Valves on the incoming piping to the Stripper and secure the Valve 7
quick disconnect cap.

5.4.17 Drain the processed water from the Stripper utilizing Valve 11 and hose. This
water only needs to be containerized when loss of power occurs or system is
turned off in any manner other than that described in System Shutdown Section.

5.4.18 Drain the water from SP-5 and Valve 9.

5.4.18 Close all Valves from the Stripper to effluent discharge (All Valves in the
Building in the CLOSED position).

5.4.20 Containerize any water found in the Building sump.

5.4.21 Dispose of all containerized water through SD treatment facility.
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5. REGULAR INSPECTION AND MAINTENANCE GUIDELINES

Regular inspection and maintenance of the pump-and-treat system is required for
continued effective operation. Regular activities, which shall be documented in the
system logbook, include the following:

0 Note pressure readings on all pressure indicators.
0 Note flow rate indicated on all flow meters.
I Note any alarms. Determine underlying the cause of the alarm. Perform

necessary maintenance or adjustment to resolve the underlying cause.
Reset the alarm.

I Check lubrication on electric blower motor on the air stripper.

J Periodically disassemble gauges and meters and clean according to
manufacturer directions.

I Periodically check trays for fouling and clean openings to permit uniform
flow of air through stripper trays, or change trays.

I Determine the underlying cause of any new noises or vibrations then
correct the underlying cause.

fl Well pumps require no regularly scheduled maintenance. If an influent
line does not produce sufficient flow, check its throttle valve and electrical
connection. If flow remains insufficient, replace the entire well pump
assembly. If well continues to fail to produce water, contact a hydro

geologist to diagnose the problem and determine a solution.

NOTE
iagnehelic® readings lower than 10 inches

water closet can be caused by air intake restriction.

6.1  Check Building air intake filter on a weekly basis.
6.1.1 Clean and/or replace filter media. Clean media by removing it and spraying it

with clean water,
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6.1.2

6.2
6.2.1
6.2.2

6.3
6.3.1

6.3.2

6.3.3
6.3.4

6.3.5
6.3.6
6.3.7

6.3.8
6.3.9

Replacement media should be permanent washable natural hairs that are cured,
treated and permanently coated with a plastic and neoprene compound (or
equivalent). The media is approximately 2" thick and comes on a roll.

Perform System Shutdown and check Stripper air intake filier monthly.

Clean pre-filter media by removing it and spraying it with clean water.

Reptace pre-filter and filter approximately every 60 days. New filters are ordered
from Solberg iv':anufa\cturing. Inc. and are part number 377P. See filter housing

for address and telephone number.

NOTE
Miagnehelic® readings greater than 20 inches

water closet can be caused by Stripper fouling/restriction.

li systern [ouling is suspected, perform a System Shutdown.

Consult Health and Safety Plan and Industrial Hygiene for proper Personal
Protective Equipment and monitoring requirements.

Remove inspection/clean out ports on the West end of the stripper and inspect
for fouling with a flashlight.

If system is fouled perform System Draining omitting Steps 5.4.5 through 5.4.15.
Obtain fresh water supply, “Steam Genie/Pressure Washerll, and any other
needed supplies. _

Obtain the cleaning wand from the southwest corner of the Building.

Open effluent drain Valve 10.

Starting at the bottom and working to the top, use the wand to clean the stripper
at a rate no faster than one inch per second.

If necessary, remove top of Stripper to thoroughly clean air de-mister screen.
Drain the Stripper sump utilizing Valve 11 and remove solid residue with a

wet/dry shop vacuum.

6.3.10 Restore Stripper to a ready to run condition.
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6.4 If system autcrnatic shuldown oceurs due to all three wells recharging at the
same time, reset TD-5 to a longer timeout value. The TD-5 timer value must
take TD-1 through TD-3 values into consideration. The time delay on TD-5 shall
never be less than 5 minutes (300 seconds). See Appendix C for timer

locations.

7. EFFLUENT MONITORING

The effluent, which is also known as Outfall 003, must be monitored. The automatic
sampler located within Building 300 is to be operated solely by the Environmental
Monitoring and Compliance organization, unless extenuating circumstances prevail (i.e.,
the sampling system container is overflowing). In the event that the sampling system is
paused/turned off (given an extenuating circumstance) or needs attention, contact the
appropriate Environmental iionitoring and Compliance representative. Should the
building ilocse power for any reason, contact the appropriate Environmental Monitoring

and Compliance representative to check the sampler for proper operation.

Monitoring is most intense during initial startup, both when the system is new and after
any major overhau! of the air stripper. Refer 1o the Sampling and Analysis Plan

| (Appendix C) for detailed instructions on how to monitor the effluent. The results of the

water treatment system measurements have a direct bearing on the operation of the

system. Separate rules govern initial startup and routine operation.
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Before its first use and after any major overhaul, the air stripper must be subjected to
initial startup testing. Ohio EPA must be notified before start-up. Containerize all
treated effluent during the two-hour initial startup. Collect and analyze samples as
described in the SAP Section 3.3 of Appendix C. if at least four of five effluent samples
show all contaminants of potential concern (COPCs) less than 5 n.g/L, the initial startup
is successful, and routine operation may begin, and the containerized water may be
released to the effluent pipe. All management of water shall comply with ER SOP 1.15
and Ohio EPA Policy DSW-DERR 100.027. If the initial startup is not successful,
dispose of containerized effluent into the iviound sewage system, and troubleshoot the

air stripper, and repeat the initial testing when the stripper is properly prepared.

Routine Operation

Collect and analyze sample as described in the SAP. Compare effluent samples-
against the criteria for acceptable treatment.

The criteria for acceptable treatment are as follows:

Daily Maximum: 10 ug/L for each of the COPCs.
Thirty-day Average: 5 ng/L for each of the COPCs.
(Reference: Ohio EPA Policy DSW-DERR 100.027.)

If one or both of the criteria are exceeded, repeat the sampling and then stop operation.
After the repeated sample is analyzed, operation may resume only if the repeated
sample discloses that neither criterion is exceeded when the second sampie is included
in calculations. If the repeated sample confirms exceedance, do not resume operation.
Troubleshoot the treatment system, perform the indicated maintenance, and return to

the "initial Startup™ procedure described above.

8. GROUNDWATER MONITGRING
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The pump-and-treat system is designed to gain control of groundwater flow and
contaminant transport within the groundwater beneath OU1. Accordingly, certain
measurements must be taken of the groundwater elevations and groundwater
chemistry. These measurements are made in certain nearby groundwater monitoring
wells. 'Refer to the Sampling and Analysis Plan, Sections 3.1 and 3.2 of Appendix C,

for detailed instructions on how to monitor the groundwater,

The results of groundwater monitoring influence the operation of the system. Head

measurements and concentration measurements each play a role.

‘Head ivieasurements

On a quarterly frequency, using methods consistent with the Mound Plant Groundwater
Protection Management Program Plan (GWPMPP), conduct head measurements as
described in the SAP. Notify Ohio EPA before taking rﬁeasurements. Contour the
head data. If a 0.002-foot/foot (or greater) inward gradient is created across the
boundary, consider the hydraulic control of the landfill a success. If the inward gradient
greatly exceeds 0.002-foot/foot across the entire boundary, consider throttling back the
flow rate to avoid wasting groundwater. if the inward gradient does not meet the 0.002-
foot/foot criterion, throttle up the system to a higher flow rate. Continue provisionally
operating at the higher flow rate and reassess at the next round of head
measurements. Submit results to the Mound Plant Environmental Group, Ohio EPA,
and U.S. EPA.
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Groundwater Chemical vieasurements

On a quarterly frequency using methods consistent with the GWPMPP, conduct VOA
analyses of select groundwater monitoring wells as defined in the SAP. Notify Ohio
EPA before taking samples. Develop concentration-versus-time plots for each well.
Over a number of sampling rounds, trends will develop for each well. A sustained
downward slope will be interpreted as proof of successful capture of the plume. A
steady or upward slope will be interpreted as failure to capture the plume. In the case
of success, continue operation. in the case of failure, throttle up the pumping rate on
nearby e:xtraction wells, even if hydraulic head calculations suggest that the higher flow
is unnecessary. Submit resulis to the Mound Plant Environmental Group, Ohio EPA,
and U.S. EPA.
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REMOTE aLARMS AND CONTROLS

RACO Manufacturing and Englneering Co., 1400 62nd St., Emeryville, CA 94608 (510) 658-6713 800-722-6999 FAX (S10) 658-3153

Calling a Pager with Chatierbox

In{roduciion

It has become fairly common to have the Chatterbox call a pager system with an alarm call. The
dialer is able to handie many of the current pagers, and an overall understanding of the
sequence of events will make the required programming go smoother.

A noie of caulion ie hegin: The growth in pager system popularity as been accompanied by
some industry growing pains as well. Some pager companies have been known to switch their
protocols (pager call timing, use of "#" {emiinator codes, elc.) suddenly, often without informing
their customers. This can cause problems {or a preprogrammed calling device, as vou may vvell
imagine. fiore importantly, it can also prevent the system operator from getting an alarm call via
the pager. As a resull, RACO stiongly recommends that you program other personnel phone
numbers at the appropriate place in the dialing list. This is to insure that if for some reason the
pager system cannot be aclivated, you will get a timely warning from your autodialer.

General Frogramming Considerations

In some cases, the entire pager calling sequence can be handled within the dialing string of {he
Chatterboz. That is, il is all part of the phone number. The unit will handle up to 16 digits,
including any timing delays vou inseri. Delays are added by pressing the MINUS key on the front
panel. Each delay is aboul 1.5 second The dialer calls out with a “blind" call, meaning that it
does not attempt to find out what's happening on the other end. Delays are used io allow the
dialer to enter numbers into (he pager without detecting what is going on. One of the main tasks
in programming for pager operation is to time the necessary delays. Finally, the dialer must be
programied {oi touch tone dialing , as a pager will not recognize pulse dialing.

To program touch-{one dialing, press PROGRAIM, then POINT. The POINT key toggles dialing
between pulse dial and touch tone when you are al the first phone number.

Case 1: Simplest Case Pager

The simplest case is when you only have o call the pager and can hang up as soon as it
answers, with no information being passed to the pager e:xcept that someone called. If you have
only one dialer (and no one else uses the number!) you assume that any call from the pager is a
Chatterbox alarm call, and proceed from there. Of course, if you had two possible callers, you
wouldn't know which one had called. A wrong number would also trigger the pager.



example i: Set the first phone number to call the pager, the second phone number to call the
plant foreman. Using coded programming (1 then PROGRAM), program 71 9 MINUS 1 713 235
3456 ENTER. (here, 71 signifies the first phone number, 9 lo get an outside line, MINUS 1o wail
1.5 seconds to get an outside line dial.tone, 1 713 235 3456 our mythical long distance call to a
pager, and ENTER to complete the phone number). Program 72 9 MIMUS 548 7632 ENTER
{this is the second phone number, to call the foreman in case the pager call doesn't get through).

Case 2: Pasging a Phong Nurnber {0 a Pager

Some pager systems will allow the caller to enter a phone number (or other ID number), which is
then relayed on {0 the beeper. VWhen the person with the beeper gets the call, he will know
immediately from the number which dialer has called. This is a good system if you are using
multiple dialers, or have other pager calls in addition lo aulodialers.

Typically, a call o lhe pager is placed. You wail a shorl period (usually 5-12 seconds), the
pager answers lhen gives a beep or a short burst of beeps. This is the signal (o begin entering
the number you want io be received by the beeper. When you are finished, hang up. A variation
of this is when a # terminator is asked for (see case 3). The crilical task here is {o {ime the
delay from the last digit dialed until the pager beeps. Use a stopwalch or a clock with a second
hand. You want to lime this delay (o the nearest second, then add 1 second to be sure. Consult
thé diagram to see the time line of events, then program the dialer:

& Call pager by hand and iime the delay between the phone number and the beep.
Add 1 second.
& Program lhe nager number in the dialer, adding delays, followed by the

Chatterbox number.
Remember that the dialing string is only 16 digits.

erample 2; Our pager phone number is 235-2456. The dialer is at 548-1234. On calling the
pager, the time between the number 6 and the pager beep was 4 seconds. Add i second. We
need about 4 delays. Use 1234 {o identify the Chalterbox. This gives us a total of 15 digits- just
under the wire!

1st phone number: 235 2456 MINUS MINUS MINUS MINUS 1234 ENTER .

2nd phone number: 548 7632 (our foreman).

Case §. Using the Station 13 {0 send Pager Messages

In most instances it will be necessary {o use the station ID as a means io gel information into the
pager once it has been dialed. As you can see from the above example, you could soon run out
of room in the dialing string if you wanted lo include a complete phone number to be sent to the
pager or if the delay lime was say 8 or 9 seconds. Instead of trving {o cram everything into the

phone number string, it is possible io put the numbers you want to appear on the pager into the
station ID string.

1) Time the delay from the last digit in the pager phone number until the beep from the pager.

2) Calculate the delay you will need to put in the dialing string. Mote that there is a 6 second
delay built into the Chatterbox until it begins speaking.

3) Enter the pager phone number pius the calcutated delay. Remember to have the Chatterbox
set for tonedialing. : '



Case 2 Pager Calling Sequence {ex. 2)

all part of phone number string

I ]

Mote that this delay
is normally about

5-12 seconds \

"~ Time this Delay

Chatterbox Phone #
Pager Phone # "““‘\q ) ‘ }‘/ or Identifier
235 2456 1234
ThAE T4 =
i ,
l [}
Last Digitin Pager Beep
Dialing String Answers

Case 2 Pager Calling Sequence {ex. 3)

Q2 DT44F #s plus speech in ID st
Wote that this delay plus speech In ID string
is normally about . l 1
5-12 seconds
" Time this Delay Chatterbox Phone #
Pager Phone # ——__ l - ( or ldentifier
1 713 235 2456 548-1234  THIS IS STATION ONE
TIME " =
L.ast Digit in Pager Beep

Oialing String Answers

P -



4) Enter the Chatterbox 1D into the station ID speech using DTMF code numbers (these are
touch tones equivalent to pressing the numbers on a louch telephone). To do this, check the
table of user programmable speech. The DTMF numbers are 059 to 068. From NORMAL, press
PROGRARM and advance to Station ID. Press POINT, then enter your speech codes,

iWote that you can add regular speech after the touch tones. Press normal when done.

exarnple 3; Our pager phone number is 1-714-235-2456. The dialer is at 548-1234. On calling
the pager, the time between the number 6 and the pager beep was 9 seconds. Add 1 second.
This gives us a tolal of 10 seconds delay. Subtract 6 seconds for the natural delay of the
Chatterbox. We need 4 seconds of delay in lhe dialing string. use 3 delays. This gives us a total
of 14 digils- just under the wire! Use 548-1234 {o identify the Chatterbox.

1st phone number: 1714 235 2456 MINUS MINUS MINUS ENTER .

2nd phone number: 548 7632 (our foreman).

Station ID: 064 063 067 060 067 062 063 202 06 191 001 (using speech codes)
(meaning) 5 4 8 1 2 3 4 this is station one



WARRANTY REGISTRATION

If you complete and mail in this warranty registration form within 30 days of purchase we will send
you a ¥ REF GLIT in appreciation of your prompt response. Postage is paid if mailed in the U.S.
otherwise, please return to the address shown on the back of this card.

Model: _CB-4% Address:

Serial Number: __3-7823 City:

Name: State: Zip:
Title: Counfry:

Company: Phone:

Department: Fax:

E-Mail address:

All warranty information can be found in your owners manual. If you would like information on any of
our autodialer systems, i.e., product brochure, specifications, options, drawings or tehnical support.we
have a fully automated Fax-On-Demand Sysiem. Simply call (516} £38-6716, either from your touch
tone telephone or your fax machine, and follow the voice instructions. Request our Catalogue of
Documents - Document No. 100 and receive a complete catalog of all available documents.

The following information will assist us in our continuing efforts to provide you with products that
meet your specific requirements.

1.

The autodialer is used for:

(] waste Water CGas Pipeline
[] Chemical ] Energy
Manufacture Generation

Types of transducer used:
L Pressure O Temperature
[]Gas (All Types)  []Intrusion

1 became aware of your products from:
[] Dealer Showroom [] Trade Show
{(] Magazine (] Mailer

| read the following publication(s):
(] Water & Wastes Digest
U] Pollution Engineering

[ Other(s)

[JRemote Equipment (] cold Storage
[[JAgriculture [(OOther___
(JFlow [1Electrical Detection
[]Float Level (] Other

[ Colleague (] Professional Association
[ Other

3 Waterworld News {1 Pollution & Equipment News
[ WE.E Journal

[]AWWA Journal

FREE GIFT (Choose one item only): []Flashlight [J Engraved Pen [JMulti-function Knife



From

FLEASE COMPLETE AND RETURN WITHIN 30 DAYS
TO RECEIVE YOUR FREE GIFT

I

NO POSTAGE
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UNITED STATES

BUSINESS REPLY MAIL

FIRST CLASS MAIL PERMIT NO.ICO7 EMERYVILLE, CA

POSTAGE WILL BE PAID 8Y ADDRESSEE

RACO MANUFACTURING
AND ENGINEERING CO.
1400-62nd Street
Emeryville, CA 894608
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 CHATTEREOX"

by

SINCE 1948

0.

REZADTE LUEIG 2 O DRDLE

(400 62ND ST

{Refer to O

. EMERYVILLE, GCA 94608
{(510) 668-6713, (800) 449-4539

IGBANVINGSUNITAN

wriers Manual for details)

FOR ACCESS TO CODED PROGRAMMING:

At panet, prass “1" then press PROGRAM.,
Qver phone, press “1” at sound of besp.

FUNCTION
FUNCTION CQGE
Single Analog Chan, 00
Channiel 1 o1
Channgl 2 0z
Channsl 3 o3
Channgl 4 04

¥ ¥
Channel 32 az

COMMENTS FOR FUNCTION CODES 00 TO 32:
For Function Code {Channe! #) entries 00 to 32, the following

subcodes are 1o be enterad aftar the channgl #, to selact

the desirsd operation for the selscted channal.

SUBCONE
{none)
1
2
3

OPERATION

Reada status for this channal
Read/set criteria & meters
Read/sat RSP (anakog)
Read/set FSP (analog)

FOR SUBCODE 1
1
2
3
4
5

]

(read/sel citeria & Run Tims

Maters), the foliowing parameters may be oplicnally
entared after SUBCODE 1 to aker (rather than just read)
tha programmaed settiag,

set Open Circuit Is Alarm

set Closed Clreuit is Alarm

sat No Aarm

set Run Time Meter On,
Reaset Modn 1

set Run Time Meter On,
Roset Mode 2

set (clear) Run Time Mster
to 0 reading

SEE ADDITIONAL CODES ON AESERVE SIDE.
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CODED PRCGRARMING SUMAMARY

(Continuad)

FUNCTION
First Phone #
Second Phone #
Third Phone #
N7
Eighth Phone #
Ninth {Callback}
Phons #
Callback Execute
Tone vs Pulse
Dialing
Station ID #
Alarm Trip Delay
Time Between Calls
Alarm Reset On/Off
1=0N 0=0FF
Alarm Reset time
Autacall OnjOff
1=0M 0=0FF
Autocall time
Ring Delay
# of Alarm Readings
Callin Count
Dialout Count
Ack Alarm Count
Pwr off Count
Comm hode
Time
Date
Access Code

Over The Phone:
ENTRY COMPLETE
CANCEL ENTRY

##.

L]

R

FUNCTION
CODE

71
72
73
J
78
79

80
81

82
83
84
85

86
87

88
89
90
91
g2
93
94
95
g6
97
98
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installation and Operating Instructions

GRUNDFOS

15BN

T ¢ oo e

Your Grundfos Redi-Flo4 Environmental Pump is
of the utmost quality. Combined with proper
installation, your Grundfos pump will give you
many years of reliable service.

16 ensuie the properinsiallation of the puing, cargtully

read the complete inanual hefore attempling lo install

A8 puIng.

oqi.Find

secrion ¥ .

Shipment Inspection

Examine the caomponents carefully to make sure no damage has
occiirred fo the pump-end, molor, cable or control boy during
shipment.

This Grundfos Redi-Fio4 Environmental Pump' should
remain in its shipping carton untilit is ready to be installed.
The carton is specially designed to protect it from damage.
During unpacking and prior to installation, mate sure that the
pump s npol conlaminated, dropped or mishandled.

The motor is equipped with an electrical cable. Under no
circumstance should the cable be used to support the weight of
the pump.

You willfind a loose data piate wired to the pump. It should
be securely mounted at the well or attached to ihe control box.

SECTION 2.

Baiare beijinning Insiallation, ine lollewing checks should be
made. Thisy are all critlcal for the proper installaiion of this
submersitia pump.

|71 A. CONBITION QF THi: WELL

If the pump is to be installed in a new well, the well should
be tully developed and bailed or biown free of cuttings and
sand. Dispose of discharged materials in accordance with
the specific job site requirements. The stainless steel
construction of the Redi-Flo4 Environmental Pump makes it
resistant to abraslon; however, no pump, made of any
material, ¢can forever withstand the destructive wear that
occurs when constantly pumping sandy groundwater.

Determine the maximum depth of the well, and the drawdown
level at the pump’s maximum capacity. Pump selection and
setting depth should be based on this data.

The inside diameter of the well casing should be checked to
ensure thal it is nol smaller than the size of the pump and
motor.

Pre-Instaliation Checklisf

[¥] B. CONDITION OF THE WATER

Redi-Flo4 pumps are designed for pumping cold groundwater
that is free of air or gases. Decreased pump performance
and life expectancy can occur if the groundwater is not cold

or contains air or gases.

C. INSTALIATION DEPTH .

Pumping sand or well sediment can occur when the pump
motor is installed lower than the top of the well screen or
within five feet of the well bottom. This can reduce the
perfoarmance and life expectancy of the pump and should be
avoided.

If the pump is to be installed in a lake, containment pond,
tank or larger diameter well, the water velocity passing over
the motor must be sufficientto ensure proper motor cooling.
The minimum recommended vvater flow rates which ensure
proper cooling are listed in Tablé A.

B. ELECTRITAL SYUPPLY

The motor voltage, phase and frequency indicated on the
motor nameplate should be checked against the actual
electrical supply.



SECTION 3.

Wire Cable Type

The type of wire used betwesn the pump and control box:
should be approved for submersible pump applications. The
conductor insulation shouid have a continuous Teflon® jacket

( \
with no splices and must be suitable for use with submersible @
pumps.

secrion 4.

Instaliation

Taig riser pige or liose should i:e propedy sized and szieciad
hased on ssiimated ilow rales and friciion-loss faclors.

A back-up wrench should be used when attaching a riser
pipe or metallic nipple to the pump. The pump should only
be gripped by the flats on the top of the discharge chamber.
‘Tha hody oi the pumyp, cable guard or moior sheuld not be gripped
under any circuraglancs.

I sisal riser pige is used:

An approved pipe thread compound should be used on all
joints. iviake sure the joints are adequately tightened in order
to resist the tendency of the motor to loosen the joints when
stopping and starting.

When lightened, ths lirst seclion ¢! tha riser pipe nwsi not coine
in coniaci with ikie chack valve reiainer in the iischarge chambar
of ihe pumj.

Atter the first section of the riser pipe has been attached to
the pump, the lifting cable or elevator should be clamped to-
the pipe. Qo nol ciaimg the pumy. YWhen raising the pump and

‘riser section, be careful not to place 'bending stress on the
pump by picking it up by the pump-end only.

iake sure that the slectrical cables are not cul or damaged Ia
any way when tie pump is being lowered in ths well.

The drop cable should be secured 1o the riser pipe at frequent
intervals using an approved clip or tape to prevent sagging,
looping and possible cable damage.

If plastic oi flexikle riser pige is useg:

Use the correct compound recommended by the pipe

-manufacturer or specific job specifications. Besides making
sure that joints are securely fastened, the use of a torque
arrester is recommended when using these types of pipe.

Do ot ceanect the Tirst plostic or ilexible ¢Ise! seclian directly
lo the purap. Always atlach o metatlic nipple or adaptet Inio the
discharge chamber oi inc pump. When tightsnsd, the threades
end of Wic nipple or adapler must ol ceme in contact with the
check valve ;eiainer in dio discharge chamber of Lie pump.

The drop cable should be secured to the riser pipe at frequent
intervals using an approved clip or tape to prevent sagging,
loaping and possible cable damage.

IMPORTANT- Plastic and flexible pipe tend to stretch under
load. This stretching must be faken into account when
securing the cable to the riser pipe. L.eave enough slack
between clips or taped points to allow for this stretching. This
tendency for plastic and flexible pipe to stretch-will also affect
the calculation of the pump setting depth. I the depth setting

is critical, check with the manufacturer of the pipe to
determine how to compensate for pipe stretch.

When these types of pipe are used, itis recommendedthat ™~
a salfety cable be attached to the pump to lower and raise

it. The discharge piece of Redi-Flo4 submersibles is designed

to accommodate this cable. (Figure 4}

Fialect the well Iromn conlanilnaiion:

While installing the pump, proper care should be used not
to introduce foreign objects or contaminants into the well.

The well should be finished off above grade to protect against
surface water from entering the well, causing contamination.

4

NOTE: Tellon® s a registered trademark of DuPont.
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secTion 5.

Electrical

VATIRIEG: To aexluce the flsk of elecinlg sbnc":dm.ng» ogeatics if1
‘ m:siinn i@ t‘km suppiy comlected Imxl - ;lhaﬂl '

Alf electrical work shoult! be performed by a quaiified
elgctrician In accordance with the latest ediiion of the
Naticnal Elsctrical Codz, local codas and requlations.

Verification of the electrical supply should be mads to ensure
the voltage, phase and frequency match that of the motor.
Motor voltage, phase, frequency and full-load current
information can be found on the nameplate attached to the
-motor. iviotor electrical data can be found in Table C.

if voltage variations ars larger than = 10%, do not operate
the puinp.

Direct on-line starting is used due 1o the extremely tast run-up
time of the motor {0.1 second maximum), and the low
morent of inertia of the pump and motor. Direct on-line
starting current {locked rotor amp) is between 4 and 6.5 times
the fuli-load current.

Engine-Driven Generators

if the Redi-Flo4 pump is going to be operated using an
engine driven generator, we suggest the manufacturer of the
generator be contacted to ensure the proper generator is
selected and used. See Table B for generator sizing guide.

Control Box, Single-Phase Motors
Singie-phase motors must be connected as indicated in the
motor control box. A typical single-phase wiring diagram
using a Grundios control box is shown. {Figure 5-A)

High Voltage Surge Arresters

A high voltage surge arrester should be used to protect the
motor against lighining and switching surges. The correct
voltage-rated surge arrester should be installed on the

115V

) ; Fused
3 | Disconnact

Swilch
Lir
ks

o {W L__L@ﬂ

A vy 8
S S L <
| w—
L —seer—] “— ,
Voliow se dotted fine for

115Y operation

Single Phase Wiring Diagram for
Grundios Conlrol Boxes

(Figure 5-A)

supplytline) side of the control box.(Figure 5-B) The amester
must be grounded in accordance with the National
Etectric Code, local codes and requlations.

Control Box and Surge

Arrester Grounding

The control box shall be permanently grounded in
accordance with the National Electrical Code and local codas
or requiations. The ground wire should be a bare copper
conductor at least the same size as the drop cable wire size.
The ground wire should be run as short a distance as
possible and be securely tastened to a true grounding point.

True grounding points are considered to ba: a grounding rod
driven into the water strata, stee! well casing submerged into
the water lower than the pump setting level, and steel
discharge pipes without insulating couplings. If plastic
discharge pipe and well casing are used, a properly sized
bare copper wire should be connected to a stud on the motor
and run to the control panel. Do not ground to a gas supply
line. Connect the grounding wire 1o the ground point first and
then to the terminal in the control box.

Wiring Checks

Belore making the final wiring connections of the drop cable
to the control box terminal, it is a good practice to check the
insulation resistance to ensure that the cable is good.
Measurements for a new installation must be at least
1,000,000 ohm. Do not start the pump if the measurement is
less than this. if it is higher, {inish wiring and verify that all
eiectrical connections are made in accordance with the wiring
diagram. Check to ensure the control box and high voltage
surge arrester have been grounded.

Single Phase
Power Supply

Ji o Trug
Lightning rounding
Afraster Point

Single Phase Hookup

({Figure 5-B) 3
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secrion 6.

Start-Up

Afler the purp hias been sel Inio the well and the whlrg
connections have been mads, tie following procedurss should
be pailorined.

A. Attach atemporary horizontal length of pipe with installed
gate valve to the riser pipe.

8. Ifrequired, make provisions to capture discharged fluids
for disposal.

. Adjust the gate valve one-third open.

D. Start the pump and letit operate until the water runs clear
of sand and silt.

E. Asthewater clears, slowly openthe gate valve in small
increments until the desired flow rate of clear water is
reached. The pump should not be operated beyond its
maximum flow rating and should not be stopped until the
groundwater runs clear.

F. If the groundwater is clean and clear when the pump is
first started, the valve should still be opened until the
desired flow rate is reached.

G. Disconnect the temporary piping arrangements and
complete the final piping connections.

. Under o clicumstances should the pump be operated for
any prolonged peclod of time with the disehzrge valve closed.
This can result in motor damage due to overheating. A
properly sized relief valve should be installed at the well
headto prevent the pump from running against a closed
valve.

1. Stan the pump and test the system. Check and record .
the voltage and current draw on each motor lead.

Operation

A. The pump and system should be periodically checked
for “water quantity, pressure, dravwdown, periods of
cvcling, and operation of controls. Under o sircumstancas
should the pump be operated lor any prolonged pericds ol
time with the disghaige valve closas. This can resuit in
motor and pump damage due to overheating.

A properly sized relief valve should be installed at the
well head 1o prevent the pump from running against a
closed valve.

B. If the pump fails to operate, or there is a loss of
performance, refer to Troubleshooting, Section 7.

SECTION 7 »

Troubleshooting

The majority of problems that develop with submersible
pumps are electrical, and most of these problems can be
corrected without pulling the pump from the well. The
following charts cover most of the submersible service work.
As with any troubleshooting procedure, start with the simplest

solution first; always make all the above-ground checks
before pulling the pump from the well.

Usually only two instruments are needed — a combination
voltmeter/ammeter, and an ohmmeter, These are relatively
inexpensive and can be obtained from most water systems
suppliers.

WHEN WORKING WITH ELECTRICAL CIRCUTTS, LISE BAUTIUN A1} AVl LLECTRICAL SH[I[:K ILisréco mmnnded Ihalmbber glnves
and bouts be worr-and thatcareéls laken mhave melal contrul boies 2id mnlurs grounded o powss supply geound’or steeldrap™

pipe ar casing-exteiding. Into the well. WARNING: Submersibln maoiars are mtemled for-oparation in:awall,. Wlien' wot: opemied
ina well lailure Ho connec! wotnr frame 1) power supply grnunﬂ may. result in-serivuy ulectrical shm.k.

-~
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Prefiminary Tests

SUPPLY
VOLTAGE

How to Measure

By means of a voltmeter, vshich has been set
to the proper scale, measure the voltage at the -
control box. On single-phase units, measure
between line and neutral.

What it Means

When the motor is under load, the voitage
should be within £ 10% of the nameplate
voltage. Larger voltage variation may cause
winding damage.

Large variations in the voltage indicate a poor
electrical supply and the pump should not be
operated until these variations have been
corrected.

If the voltage constantly remains high or low,

- the motor should be changed to the correct
supply voitage.
CURRENT How. 1o Measure What it Means
MEASUREMENT By use of an ammeter, setonthe proper scale, If the amp draw exceeds the listed service

measure the current on each power lead at the
control box. See the Electrical Data, Table C,
for motor amp draw information.

Current should be measured when the pump
Is operating at a constant discharge pressure
with the motor fully loaded.

" factor amps (SFA), check for the following:

1. Loose terminals in-control box or possible
cable detect. Check winding and insuiation
resistances.

Too high or iow supply voltage.

Motor windings are shorted.

Pump is damaged causing a motor
overload.

hON

WINDING
RESISTANCE

How to Measure |

Turn off povver and disconnect the drop cable
leads in the control box. Using an ohmmeter,
setthe scale selectors to Rx1 for values under
10 ohms and and Rx10 for vaiues over 10
ohms,

Zero-adjust the meter and measure the
resistance between leads. Record the values.

iviotor resistance values can be found in the
Electrical Data, Table C. Cable resistance

values are in Table D.

What it Means

If all the ohm values are normal, and the cable
colors correct, the windings are notdamaged.
if any one ohm value is less than normal, the
motor may be shorted. If any one ohm value
is greater than normal, there is a poor cable
connection or joint. The windings or cable may
also be open. If some of the ohm values are
greater than normal and some less, the drop
cable leads are mixed. To verify Iead colors,
see resistance values in Electrical Data,
Table C.

INSULATION
RESISTANCE

How to Measure

Turn off power and disconnect the drop cable
leads in the control box. Using anohm or mega
ohmmeter, set the scale selector to Rx100K
and zero-adjust the meter.

iieasure the resistance between the lead and

ground (discharge pipe or well casing, if steel).

What it Means

For ohm values, refer to table below. Notors
of allHp, voltage, phase and cycle duties have
the same value of insulation resistance.

OHM VALUE MEGAOHMVALUE | ~ " "CONDITION.OF MOTORANDLEADS .
_ Motor notveiinstaled:
2,000,000 (or more) 2.0 New bMotor
1,000,000 0r mor2) 1.0 ) Yeed mgtor: Wthh can be temslalled n the well:
Motor inweil (Ohm readings are for drop cable plus motor)
500,000 - 1,000,000 0.5-1.0 Amotorin re_aspnablv good qondmon
20,000 56,000 0.02-05 Amotor whichmay! have been damaged by |Ightnlng orw-\h damaged -
A . Ieatls: Da not pull the pufrip or this reason.-- . -
10.000 - 20,000 0.01-0.02 Amotor which definitely has been damaged or with damaged cable The
pump should be pulled and repairs made to the cable or the motor
i} ) replaced. The motor will still operate, but probably not for long.
less.than™0,906. 0-0.0 A miokor vinich hag Taitiad orwifhi comiplefely dasiroyad.cableinsytatian,
.o The purmi ritistbs: | e Cable: yepalred ortfieimator’ replacad
The matarwillnot run in higiconditisn. -

-



Troubleshooting Chart

FAULT

POSSIBLE CAUSES

HOWTO CHECK

HOWTC CORRECT

A. Pump Does Net Run

1. Nopower atpumppanel. '

Check for voltage at pans!.

If no voltage at panel, check
feeder panelfor tripped circulty.

2. Fuses are blown or circuit
breakers are tripped.

Remove fuses and check for
continuity withchmmeter.

Replace blown fuses or resel
circuit breaker. If new fuses blow
orcircuit breakertrips, the
electrical installation and motor
must be checked.

3. Defective controls.

Check all safety and pressure
switches for operation. Inspect
contact in control devices.

Replace worn or defective purlu?‘

4. Motor and/orcable
are defective.

Turn off power. Disconnect
motor leads from control box.
Measure the lead to lead
resistances with the ohmmeter
(Rx1). Measure leadto ground
values with ohmmeter
{Rx100K). Record measured
values.

It open motor winding or ground

is found, remove pump and
recheck values atthe surface.
Repalir or replace motor or cable.

5. Defective capacitor.

Turn offthe power, then
discharge capacitor. Disconneci
leads and check withanohm-
meter (Rx100K). When meter

is connected, the needle should
jump forward and slowly drift
back.

It there Is no needie movement,
replace the capacitor.

B. Pump Runs But Does Not
Oclivar Water

1. Groundwaterlevel in well
is too low or wellis coliapsed.

Chack well drawdown.

Lower pump if possible. If not,
throttle discharge valve and install
water level control.

2. Integral pump check valve
isblocked.

Install pressure gauge, start
pump, gradually close the
discharge valve and read
pressure at shut-off. After taking
reading, open valve toits
previous pasition. Convert PSI
to feet

{Forwater:PSI x 2.31f/PSI =
ft.), and add to this the
total vertical distance from the
pressure gauge to the water level
in the vsell while the pumplis
running. Refer to the specific
pump curve far the shut-offhead
for that pump model. If the
measured head s close to the
curve, pump is probably OK.

It not close to the pump curve,
remove pump and inspect
discharge section. Remove
blockage, repair valve and valve
seat if necessary. Check for other
damage. Rinse out pumpand
reinstail.

3. Inletstrainer is clogged.

Same as B.2 above.

If not clase to the pump curve,
remove pump andinspect. Clean
strainer, inspect integral check
valve for blockage, rinse out
pump and reinstall.

4. Pumpisdamaged.

Sameas B.2 abovs.

If damaged, repair as necessary.
Rinse out pump and reinstall.

C. Pump Runs Dul at Reduced
Ceapacily

1. Drawdownis targer than

Check drawdown during pump

Lower pump if possible. If not,.

anticipated. operation. throttle discharge valve and
install water level control.
2. Discharge pipingorvalve | Examine system for leaks. Repairleaks.

leaking.

3. Pump strainer or check
valve are clogged.

Remove pump and inspect.

Clean, repair, rinse out pump
and reinstall.

4. Pumpworn.

SameasB.2above.

If not close to pump curve,
remove pump and inspect.

SR
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Troubleshooting (continued)

- T ey

FALLT PUSSIBLE CAUSES HOWTO CHECK HOW TO CORRECT
D. Pump Cycles Too Much I. Pregsure switchis not Check pressure setting on Re-adjust switch or replace if
- i properly adjusted oris switch and operation. Check defective.
defective. voltage across closed
contacts.
2. Level controlis not Check setting and operation. Re-adjust setting (refer to

properly setoris defective.

manufacturer data). Replace if
defective.

3. Plugged snifter valve or
- bleed orifice.

Examine valve and orifice for
dirt or corrosion.

' Clean and/or replaceif defective.

£. Fuses Blow or Circult 1.

High or low voltage.
BreakersTiip -

Check voltage at pump panel.

If not within * 10%, check wire
size andlength of runto pump

panel.

If wire size Is correct, contact
power company. If not, correct
and/or replace as necessary.

2. Control box wiring and
components.

Checkthat control box parts
match the partslist. Check
to see that wiring matches.
wiring diagram. Check for

| loose or broken wires or

terminals.

Correctas required.

3. Defective capacitor.

Turn off power and discharge
capacitor. Check using an
ohmmeter (Rx100K). When

the meteris connected, the
needle should jump forward and
slowly drift back.

If no meter movement, replace
the capacitor.

4., Starting relay (Franklin
single phase motors only).

Check resistance of relay coil
with an ohmmeter (Rx1000).
Check contacts for wear.

Replace defective relay.

Table A

Minimu Water Flow Requirements for
Submessible Puinp Molors

Table B

Guide for Enpine-Driven Generators in

Submersible Pump Applications

MOTOR CASINGORSLEEVE | MiN. FLOWPAST MINIVUM KILOWATT RATING OF
DIAMETER 1.D.IMINCHES THE MOTOR (GPM) GENERATOR FOR THREE-WIRE
4" 4 12 SUBMERSIBLE PUMP MOTORS
5 2 EXTERNALLY INTERNALLY
REGULATED REGULATED
6 13 WMOTORHP GENERATOR GENERATOR
7 21 0.33HP 1.5KW 1.2KW
8 30 0.50 2.0 1.5
NOTES: 1. A flow inducer or sieeve must be used if the water 0.75 3.0 2.0
enters the well above the motor or it there is 1.0 4.0 25
insuflicient water flow past the motor. - - -
2. The minimum recommended water velocity over 4’ -5 50 3.0
motors is 0.25 feet per second. NOTES:

1. Table is based on typical 80°C rise continuous duty

generators with 35% maximum voltage dip during stant-up
of single phase motors. .

2. Contact the manufacturer of the generator to assure the
unit has adequate capacity to run the submersible motor.

3. If the generator rating is in KVA instead of kilowatts,
multiply the above ratings by 1.25 to obtain KVA.



Table C
Efechrical Data - 60 Hz Submersible Pump Motors

GRUNDFOS MOTORS

&

4 inch (Two Wire) Motors - controt Box Mot Required ‘ 60 Hz i

Bﬁc(;r Oual ANMPERAGE |FULL LOAD ; Line-to-Line gvA. Maximum P

Ser. | ging. | Element | Full | Lock| Sf. Power [Resistance(Ohms)| Code | thpg [idisedsy 5
HP |Ph |VOLY|Fact, | g,c, | Fuse |Load|Rotor/Amps| Efr. | Factor Qg R [z68 . {ibs)
e

'SIMGLE PHASE
va |1 ) 230 [175 | a5 5 30 255 44 | 473 630 6.8-8.2 s 750 79.952301
2 1 230 | 1.60° 15 7 43 345 59 | 506 647 52-6.3 Ll 750 79.952302
3a 1 230 | 1.50 20 9 66 405 8.0 | 570 700 3.2-38 N 750 79.952303
1 1 230 1_40. 25 12 80 474 96 ] 59.86 743 2.5-3.1 M 750 79.952304 -
1| 1| 230 |130 | 35 15 | 106 608 13.1| 643 772 1.9-23 L 750 78.952305 o
4 inch {Three Wire) Motors
SIHNGLE PHASE
.l/3 1 230 | 175 >1h ] 3.0 140 44| 470 630 | 68-83 17.3-211 L 750 79.453301
/2 1 230 | 1.60 15 7 4.3 200 59| 50.7 646 | 4757 158.196 L 750 79453302
aa | 1| 230|150 | 20 9 66 308 0.0 | 573 700 |3.2:39 14172 L 750 79.453303
3 1 430 | 1.40 25 12 B0 363 96| 508 7452631 103125 ‘K 750 79.453304
1| 1 230 [ 1.30 30 15 97 440 11.5| 675 8411|1923 7896 H 750 79.453305

Frankiin Motors

(refer to the Frankiin Submersible fiiotors Application Maintenance iianual)
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Table D
Total Resistance ot Drop Cahle (OHMS)

The values shown In this table are for copper
conductors. Values are for the total resistance of drop
cable from the Contiol box to the motos and back.

To
1.

2.
3.

6.
et

T

-

determine the resistance:

Disconnect the drop cable leads from the control
box.

Record the size and length of drop cable.
Determine the cable resistance from the table.

. Add drop cable resistance to motor reslistance.

Iviotor resistances can be found in the Electricai Data
Chan, Table C.

. lvieasure the resistance between each drop cable

lead using an ochmmeter. iMeter should be set on
Rx1 and zero-balanced for this measurement.
The measured values should be approximately
equal to the calculated values.

Wire Resistances

Dislance Fior 12 AWG Wiis 14 AWG Wire
Cenieol Boxto Resistaice Resisiance
Pump Moter (F1.) (OHMS) (OHMS)
10 0.03 ] 0,05
20 0.06 | 0.10
30 0.16" 0.15
40 0.13 0.21
50 0.16 0.26
60 0.i9 031
70 0.23 0.36
80 026 0.41
80 0.28 0.46
100 0.32 0,51
110 0.36 057
120 0.39 0.62
190 .42 ‘067
140 Q.45 0.72
130, 0.49- 0.77- —
160 0,52 0.82
176, 0.55 0.87
180 0.58 0.93
144 06z 0.98
200 0.65 1.03




LIMITED WARRANTY

Redi-Flod4 Environmental Pumps manufactured by GRUNDFQOS Pumps Corporation (GRUNDFOS) are warranted
to the original user only to be free of defects in material and workmanship for a period of 18 months from date of
installation, but not more than 24 months from date of manufacture. GRUNDFOS' liabiiity under this warranty shall
be limited to repairing or replacing at GRUNDFOS’ option, without charge, F.O.B. GRUNDFOS’ factory or authorized
service station, any product of GRUNDFOS manufacture. GRUNDFOS will not be liable for any costs of removal,
installation, transportation, or any other charges which may arise in connection with a warranty claim. Products
which are sold but not manufactured by GRUNDFQOS are subject to the warranty provided by the manufacturer of
said products and not by GRUNDFOS’ warranty. GRUNDFQS will not be liable for damage or wear to products
caused by abnormal operating conditians, accident, abuse, misuse, unauthorized alteration or repair, or if the product
was nol installed in accordance with GRUNDFOS' printed installation and operating instructions.

To obtain service under this warranty, the defective product must be returned to the distributor or dealer of
GRUNDFOS products from which it was purchased together with proof of purchase and installation date, failure
date, and supporting installation data. Unless otherwise provided, the distributor or dealer will contact GRUNDFOS
or an authorized service station for instructions. Any defective product to be returned to GRUNDFOS or a service
station mus! be sent freight prepaid; documentation supporting the warranty claim and/or a Return Material
Authorization must be included if so instructed.

GRUNDFOS WILL NOT BE LIABLE FOR ANY .INCIDENTAL OR CONSEQUENTIAL DAMAGES, LOSSES, OR
EXPENSES ARISING FROM INSTALLATION, USE OR ANY OTHER CAUSES. THERE ARE NO EXPRESS OR
IMPLIED WARRANTIES, INCLUDING MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE,
WHICH EXTEND BEYOND THOSE WARRANTIES DESCRIBED OR REFERRED TO ABOVE.

Some jurisdictions do not aliow the exclusion or limitation of incidental or consequential damages and some
jurisdictions do not allow limitations on how long implied warranties may last. Therefore, the above limitations or
exclusions may not apply to you. This warranty gives you specific legal rights and you may also have other rights
which vary from jurisdiction to jurisdiction.

-

GRUNDFOs

GRUNDFOS PUMPS CORP, - 2555 Clovis Ave. * Clovis, CA 93612
Sales Subport Canters: Allentown. PA + Atianta 34 s Chirann 1)




SERIES 5100
R
\!

TASKIMASTE!

fnstaﬁation Instructions

COMBINATION WALLICEILING SWIVEL BRACKET
FOR MORIZONTRL AIR DELIVERY ¢ TASKMASTER SERIES

MODEL A5105 USE WITH 5102-6105 UNITS
MOGEL A5120 USE WITkH 5107-5120 LINITS
MODEL A5150 USE WITH 5125-5150 UNITS

MINIMUM MOUNTING DISTANCES
127 FROM CEMLING AND) ADGACENT SURFACES
7' FROM FLOOR TO BOTTOM OF HEATEA

1) Swivel Ranger brackels ¢sn ha usad 10 guspand unit hsedrs from either the wall (Fig. 1) o the eelling (Flg. 2).

2) Atach nanger base “A” 10 10p of haale: whh 1he tour Y6 1 38 cap screws and lockwashers (p’evided in anvelune).

3) Attach main hangsr frarne '8 1o weil or ceiling in desired 0oation using lag screws G or other suilable attechmsiis
isupplied by athers).

4) Lift hapter into position inssning siud “D' through Kls i mals nanger frame and aitach ock nut (pravided in envelop3)
YE” lightening to withii two iuma of baing tight.

5) Swivel neatsr o desired position, tighten lock nui.

Srnad In US4, Form DIt
Inoto/Duign 9186/764-3048 Rovined W9



Instructions d’installation

SUPPORT OE SUSPENSION A PVOT FIXE AU MUR OU AU PLAFOND
FOUR PROPULSION D'AIR HORIZONTALE » SERIES TASKMASTER

MOOELE A5I0S A UTILISER AVEC LES APPAREILS 5102-5105
MODELE A5120 A UTILISER AVEC LS APPAREILS 5107-5120
MOODELE A5i80 A UTILISER AVEC LES APPAREILS 5125-5150

DISTANCES DE MONTAGE MINIMUM
A 12" (305) OU PALFOMD ET DES SURFACES 8DJACENTES
A7 (2 134) DU PLANCHER AU DESSOUIS DU RADIATEUR

1) Las suppoits do suspansion a pivot peuvam Sire uiilisés afin de suspendra les radialsurs au wwr (Fig. 1) ou au
plafonc (Fin. 2).

2) Monioz ia base de soutien VA" au vessus tu rediataw avec Izs gualres vis de 5/156” x 18 at les rondelies o’arrét {dans
Penvelopps).

3) Fixaz le suppon te suspension principal B su mur ou au plafond a Peraplacement dasiré oo utilisant les tire-ionds
“GM ou des piees de lixalion adéguates (fournias par d'autrss).

4) Snulavez iz redialaui, laites renirer 1a tige "0 dans le trou du suppoil de suspension principal ot vissal 'ciou a -
crénganx 'S (dans 'shvelopoe) jusqu'a ce cu'il soit & deux lours ¢'2tre odive.

5) Faiies pr/otar |2 radiateur 2 la posilion dasiiée, serrez I'Aciou A crénaaux et inssraz la goupille tendue “F' & travars -
Iz irou peaicé dans la lige.

i USA:

Maziel Procuctc Company

P.O. Box 4973, CHS

Jafinaon Clty, Tennessae 37602-4972



SERIES 5100

TASKMASTER

installation Insiructions

DCS252 POWER DISCONNECT SWITCH » TASKMASTER SERIES
RATIMNG - 2 POLE 25 AMP 277 VAC RESISTIVE

READ THESE INSTRUCTIONS THOROUGHLY BEFORE INSTALLING SWITCH. BE SURE TO DEENERGIZE
POWER SOURCE TO UNIT BEFORE INSTALLING SWITCH. CHECK HEATER DATA TAPE TO INSURE THAT
HEATER ELECTRICAL RATING DOES NOT EXCEED THE POWER DISCONMECT ELECTRICAL RATIMNG.

SUPPLY WIRES t14UST BE COPPER CONDUCTORS ONLY.

ALL WIRING TO BE IN ACCORDANCE WITH CSA, MEC AND LOCAL CODES. DO NOT REMOVE SWITCH OR
FISHPAPER BARRIER FROWM SWITCH MOUNTING BRACKET. DO MOT INTERRUPT POWER TO HEATER
WHILE THE UNIT IS OPERATING IN ORDER TO PERFORM NORMAL MAINTENANCE SERVICE. ANY POWER

IMTERRUPTION DURIMNG NORiMAL OPERATIOM WILL PREVENT THE FAN FROM PURGING THE UMIT OF
RESIDUAL HEAT. ) ’

1) Remove 2" {13mm) dia. knockout and two adjacent smali knockouts from heater back.

NOTE: 12" (13mm) dia. knockout is located on the heater back center approximately 3v2" (89mm) from the
bottom of heater with the two small knockouts on either side.

2) Remove paper backing from “ON-DFF" decal, align with the 2" (13mm) dia. knockout hole and affix to heater
back with “OM"” toward top of heater.

3) Rotate switch shaft cloclwise to the ON position.

4) With flat portion of switch shaft toward top of heater, attach switch bracket to heater back by means of the
two MNo. 8 sheet metal screws' supplied.

5) Push knob on switch shaft and check alignment of knob pointer with ‘‘ON-OFF" decal.

6) Wire switch according to wiring diagram located on inside of bottom panel. Attach switch leads T1 and T2
to L1 and L2 of heater terminal block. ‘

Attach switch leads L1 and L2 to incoming supply conductors L1 and L2 by suitable means.

7) Restore power to unit and check for proper operation.

Panted in U.S.A

Form 56628-002
Pholo/Design 615/764-3346

REYV 05/96



Instructions o’ Installation

SERIES TASKIMASTER — INTERRUPTEUR DE COURANT DCS252
BIPOLAIRE 25 AMP. 277 VOLTS C.A. RESISTANT. )

LISEZ CES INSTRUCTIONS SOIGMEUSEMEMT AVANT D'INSTALLER L'INTERRUPTEUR. S'ASSURER DE
DEBRANCHER L'APPAREIL DE L'ALIMENTATION DE COURANT AVANT D'INSTALLER L'INTERRUPTEUR.
VERIFIEZ LA PLAQUE DE CARACTERISTIQUES DU RADIATEUR AFIN DE VOUS ASSURER QUE LES DON-
NEES ELECTRIQUES DU RADIATEUR M'EXCEDENT PAS CELLES DE L'INTERRUPTEUR DE COURANT.

LES FILS CONDUCTEURS DE L'ALIMEMTATION DOIVENT ETRE EN CUIVRE SEULEMENT.

TOUTE LA FILERIE DOIT ETRE CONFORWME AVEC L'ACNOR, NEC ET LES CODES LOCAUX EN VIGUEUR.
NE PAS ENLEVER L’BITERRUPTEUR OU LE PAPIER ISOLANT DU SUPPORT DE L'INTERRUPTEUR. NE PAS
COUPER LE COURANT DU RADIATEUR PENDANT QUE CELUI-C! FONCTIONNE POUR FAIRE UM SERVICE
D’'ENTRETIEN REGULIER. TOUTE {NMTERRUPTION DU COURANT DURAMT LE FONCTIONNEMENT NORMAL
DU RADIATEUR, EMPECHERA LE VENTILATEUR D'ENLEVER LA CHALEUR AINSI EMMAGASINEE POUVANT
CAUSER DE CE FAIT L'OUVERTURE DU REEMCLENCHEMENT.

L=
—

1) Enlevez la rondelle défongable de 2" (13mm) ainsi que les deux petites situées & coté, de I'arriére du radiateur.
NOTE: La rondelle de V2" (13mm) est située a |'arriere et au centre du radiateur & approximativement & 3'%2"
(89mm} du bas de celui-ci avec deux autres rondelles de chaque coté.

2) Enlevez le papier du dos de I'étiquette “MARCHE-ARRET", alignez-la avec le trou ainsi fait de 2" (13mm)
puis collez-1a au das du radiateur “MARCHE’" étant vers le haut de celui-ci.

3) Tournez {'arbre du radiateur dans le sens des aiguilles d’'une montre a {a positon “MARCHE"".

4) La partie plate de I'arbre de I'interrupleur étant vers le haut du radiateur, fixez le suppont de I'interrupteur a
I'arriére du radiateur & I'aide des deux vis en acier tournies.

5) Poussez le bouton sur I'arbre de I'interrupteur et vérifiez I'alignement de la pointe du bouton par rapport a
L'ETIQUETTE “MARCHE-ARRET”",

6) Connectez I'interrupteur conformément au shéma de filerie situé a I'intérieur du panneau inférieur. Les fils
T1 et T2 de l'interrupteur aux bornes L1 et L2 du radiateur.

Connectez les conducteurs de l'interrupteur L1 et L2 aux conducteurs de I'alimentation L1 et L2 par des movens
appropriés.

7) Remettez le courant & I'appareil et vérifiez & ce qu'il fonctionne bien.

I8! CANADA: i USA:
Niaras:l Products Co. of Cenada, Lid. - . Merkel Products Cornpany
‘1745 8o Hill Rood, Unli No. 3 ‘P.D. Dox 2973, CAS

Nisglasuugu, Onlurio Caneda L4T 1CH Johnson City, Tenneasce 37502-4873



SERIES 5100

TASKMASTER
instaffation .!r;s;fructior:s

DOS253 POWER DISCONKNECY SWITCH « TASKMASTER SERIES
RATING — A POLE 25 AMP 800 VAC RESISTIVE %

READ THESE INSTRUCT c'ON'-? THOROUGHLY 8EFORE INSTALLING SWIiTCH. ét— SURE TO DEENLERGIZE
POWER SOURCE TO UNIT BEFOME INSTALLING SWITCH. CHECK HEATEA OATA TAPE TO INSURE THAT

EE%TF(? ELECTRICAL RATING DOES NOT EXCEES THE POWER OISCONNECT SWITCSH'S ELECTRICAL
e

SUPPLY WIRES MUST B COPPER CONOUCTDRS ONLY,

ALL WIRING MUST BE 1N AGCORDANCE WITH NEC AND LOCAL CODES. KIT CONSISTS OF: THE D} SCON-

NEGCT SWITOH ASSEMBLY WITH KNOB AND LEADWIRES, TWO #8 MOUNTING SCREWS, “ON-ORE" DECAL,
INGTALLATION INSTRUCTIONS.

1 Loceiy and semove knnckouts wheno swtich s to &2 mouniey.

& For heatar Medal No's 102 thru $105 (Fig. 1) .
Remows %" dla. knockaul and two adjacdn amal knockolts from heeier back.
NLTE: %" din. Rreskou Bs tocatiod on rme back comar Appruximataly 34" from e batten of heatar with
@ small knockout on ¢ither alde.

B For negiar Mede: Ne's S107 thro $115 (Fip. 2)
Hamoud % wide knoukpui $10t &nd two wdjacem smsll knockout sluts from heeter back.
NOTE: 45" wide knockout alot i kcamd on the heealsr bick approximatoly 3% fromn tha naitem of htexst::f
wiifi & sengll knackoutl on sither side.

2} Remova 9 knob 06 the 2wlich Dy loogoning the £5Nw in the camer & tha knob and pulling k ofl.

(

2) Connent the hcoming power supply leads w terminats L1-L2-L3 of the disconnect swiich, Connedl the incu-
ing pround laad W tha prounding seiee (or eg).

4) Munt the gwiich Inside the henter centol comparimont, with the shatl extsnding thraugh the knockeu, using

e two A8 « W, phillipa heed seraws providad, The ewlich should be arientsd vo tha side wiin the date iabel
ks asing the opan side of the compartaent (visible when instelled).

5) Connest e leadwires on the swivch, marked TI92:T3 (o the hesler powsr isrmingl block mecked Li-12-13.
6) lnstall the krob and tighisn 118 sormy. '

7) Anech the “CH-OFF" decel locaied per Fig. 1. Pos! Gil the backing papsr, posiiion ca.'eiuuyA thon p['ess fieanty
onio ihe houler cabinct. Note that krod robtion clockwise is “ON" and countorclockwiss is “"OFF™.

8) Check sil connaciions for tighinsss ang eloctrisel cleamnces. Close cover and lalch, then restors 2lectrical powsr

and check haater in 9sch moda of ooaration.
REV 05/9¢

Freen QKRS



SEégés 5100 -

instalfation Instructions
TASKMABTER SERIES

T5100, 15102, Y5122, TC5102 and TC5103 2ulit-in Thenmosiat Kits {for Fisld Instakiation in tha 5100 Series Unit
Heaiers.

T5100 Providss SPST line voltage control for single phase heatars up o 277V, 25A,
oF .
Pilot duiy centiol (24-277 voli) for conlactor equipped haeters.
© 15102 Frovides double pols lins voliage conirol braakiﬁg all ungroundsd conduciors for single phase heaters up
to 277V, 25 emperes.
or
Two pole lina cveling control for 3 phase hoaters up to 240 voils, 25 amps but dozs noi break afl ungrourd-
26 conduciors on 3 phass. applications.

T5122 Providas two slage low voitaga (24V) contiol ior two slage healers. Two sepsrate circuils &ie conirolisd
by the sama ssising elamant. Switches conirolling these virculls ara nalihrated to meks or break in
sequenca.

TC5102 s a thermostat and relay for usa with 480 & GO0 voit nsaiers fo conto! tha fan motor, It provides for sens-
ing of heat accumulalicn (siral-stal) naar the celling snd switches the fan motor on 10 rachiculate and
recover {his heai,

TC5103 provides contiol of the isn moior on 208, 240 B 277 voh hsaters jo recovei and tecirculate the statified
heat accumutaied naer fhe cziling.

Pleass read pach insiallation insiruction carsfully beiors beginning instaliatioa.

INSTALLATION INSTRUCTIOMS T5100, T8102, T8122

1) CAUTIOM:
To aveid posaible slactric shock, urn hoalst OFF gl distdbution ponel. On haaiers equipped with a disconnect
switch, roiale switch to the OFF paosiiion,

2) Unlock the 2 scraws on the conivol pansl door and It door swing down, Soing :nodals hava an addiiional cener
door catwsh. Squsaze vaich lo open.

3) Remwove ¥a (13inm) dia. thermosiat bulb exit knockeoui from back of heatar, Fig. 1. Fagd thermostiat bulb angd
caplliaty thiv knockout. )
CAUTION: Kzap cagillary lwbing away from internal electrical componants.

4} Fernovs 2 smzll thernesiat buld ciip knockouts on the rear of tha heater, 526 Fig. 1. Ingail 2 buld clips (sud-
nlied). Snep tharmestat buld into dips.

5) Remove the ihrsa stal mob.niing xpnockouls from side of control compariment: 1) ¥ & 2) %6 Nomove
hacking {rom tabsl (suppliad). Adign labe! with theemosial shait hole and posilion as in Fig. 1. Press label on
healor si¢2 &s showi.

§) Mote orianteiion of leg on thermostat brackel {seg Flg. 1). Posilion onlv as shovwm.
lnstall ihermostat with ihe 2 No. 8 mouniling screws provided.

Printed in U.S.A. Form 56628405
Photo/Deasign 615/764.3346 REV 95/96
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Fig. \
4 CERW

Fig. 2
;. 20KW

7) Instadl vnob by pushing onto thammostal shuft.

8) Coennsct lasd wires from tha thennostat {0 ia contiol terminal board as showa In tho wiring diagrams located
oh the insids of the control panal door.

9) Set hormosiat for desired turn on temperature. Rotate thermaostat knob {ully clockwise. When the rooin
lempsiature has reached the comfort Isvsl ium thermosiat counterclockwise untll i clicks off. The thermostat
may roguira onz ¢f two additional setlings o nzinialn vour desirsd comiont tevel.

¢
HEAT RECOVYERY THERROSTAT TC5102, TC5103

© €) The TC5102 ihermostat packags requiios a ielay i0 opserate ihe fan moior, lastall the thermostai by iollowing
staps i through 8.

10) Insiall tha iclay by slipping extended relay tag under mounting lip on control panel. fviount relay with one No.
8 screw as shown in Fig. 2. Sach Isad wire is inarked for procer lerminal locaiion; connect lead wires as in-
dicaiad on the viring diagram located on ihe inside of the control panel door. '

11) Set the ihermostat {or desirad tum on tamperature for fan control.
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SERIES 5110

TASKMASTER '

Horizontal or vartical mounting
industrial/commercial unit heater

IR
S|
|

[

N

-

INSTALLATION INSTRUCTIONS & PARTS LIST

ATTENTION: READ CAREFULLY BEFORE ATTEMPTING TO INSTALL, OPERATE
OR SERVICE THE TASKMASTER UNIT HEATER. RETAIN THESE INSTRUCTIONS

FOR FUTURE USE.

FEATURES

Forced air slectiic unii heatar available in 208, 240/208,
277, 480 or 500 volt as standard.

Ten standari hasting capacities of 3.3 iKW/11,250 BTUH
thru 50.0 KW/170,500 STUH,

208 and 240/203 voli inodels are single Hhas? field con-
vartible to tivee phase on 3.3 thru 0.0 KXW Models.
(Single phase only available on 3.3, 5.0, 7.5 and 10 iKW
277 volt models.

Specially designad intet louvar allows ihe fan to pull cool
air evenly across the high mass all-sizel elernent.

Outvrard drawn venturi and adjustable louvar assembly
further directs the outiet air in a uniform pattern to meet
specific air pattern requirements in either the horizontal
or vertical rmounting position.

Optional vvall/ceiling or vertical mounting brackets. (As
required). '

Four position weld nuts suppliad in case top and bacl for
field mounting by diill rocls or sye bolt with chain, (Hard-
ware supplied by others.)

Optional radial or anemostat diffusers isnding air pattern
versatility when mounted vertically,

Modular control kits for fisld instaliation. Disconnsct
switch, theimostat, summer fan switch, heat racovery ther-
inostat. All kits with spade terminals (Excent disconnact
switch).

Single point terminal board wiring of integral control kits.

24 volt low voltage control circuit standard on all contac-
tor and transformer models.

Roomy control box with access door locked into position
by two (2) va turn fasteners for ease of installation,

Revised 10/95
Fotrn 9632




PROFPER LOCATION INSTARUCTIONS

Oncg the iolal heatling load is calculatad, the quantity and
capaciiy of tha unil heslars Hwst ba deiormined, Becausa
a tergs numbor i low-capacily heatars providss mors
uniform heat distiibulion, this approach is recommended
whan the ersa will be occupled by a relatively ioige
numher Of sedsmiary parsonael, perhaps working on pro-
duction fines end ui benchas.

< Alarge numbaor of smelier capacity unil hesiers leads io
preveni hot drafis, reduces noiss levals, sl increasas
civanraity of lond 1o help reduce alactical domend end
oparating coats.

I warehouses whors avon haal distibuiion and consiant
temperatures arp kess imporant, & smalar niuimbar oF high
capacity unils cen be used - in many easss raduchig Hinst
cogt. o mainlain ressonable heat distibution end wduca
sevare stratification ever in lowsr bay areas, ths total air
volums of the spaea should pass through the unit heatsse
abont thrao times pe; hour. {Take iotal cubic fesl and
divile by 20 in order o dsisrming proper tote! heater CFM
rating.)

% is fmporistd that the reled voltage of tha healing squlp-
mant maich ibe supply voitags. Supply vollege in exéess
of the heate! rutad voliege can demege eguipment. Supp-
fv votiago lowar then the ratod haster vchisge will decrease
haaie; outpul &5 wall aa run the fsk of damaging soms
CCMOONSnts,

GENERALL SAFETY INFORMATION
CAUTION:

Fallow el local elecivical and saiely coudss, a5 well ug the
Nativnal Electricel Code (NEC) and the Occupetions!
Sefely snd Haalth Act (D5HA).

To avoid possible glactdeal shack, £s surz the elscinicnl
wuran i3 torped off 6 the inain 2witch prior o wiring or
servicing of unil.

1T the powsy Cisconnect is not intagral and is out-ofsight,

IncX it in the opon posilion and tag Lo preveni unaxpscied
apelicatton oi prowsr prior 10 PAHOMIING &Ny Service or
ynainizaancs on the uait.

The unit when insiallad must be clectiically groundsd in
accordance wilh the Nationa! Elecuical Code and stan
dard ndustry practica.

2

Horizonlal unit hsaters are iscommendad in low bay arsas ’
with rmaximui 15 {0 18 foot ceilings. These should be con-

canteated along ouiside wall or other areas of groatest .

haat loss, spaceat io set up a gensrally circular air iove- '
mant, gach heniar suppeiting the air straam ol the othar.
Addilional verical down plow unii hertars with appiopiiate
accessory diffusars can ba locatet to counteract ceailing
haat Insses.
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Make ceriain thai the power sowce confoims (o the ro-
nuiremanis of your squiprneni. See Table 2 for informe-
ton eg lo wire size, circult size, sic.

Chack haater voliage end phass on ¢ating label to con-
firm it I8 the samse as the alaciiic seivice supply.

Wiring diagrams of the hoators and supply conasciions
are psrmanently altached fo tha insids of the haater ac-
s3s Joor. All isrrninals ars coded in nocvordance with the
wiring diagram. Accassory wiring ave shown on the uvnil
wiring dingram and suppoiting literaivie.

The heater must ba mounted al lzast 7* above ihe lioor
to prevent accidsmal conlact with the fan blade which
could causa injury. Insiall unil so thare arg no obsiruc.
{ions lo the inteke or discharga. Maintain cisarancss as
shown on Tabla 1, 2, Fig. 1 & 2.

The wallfegiling mounting structuie and anchoring provie
sions must be of sufficiant strength to suppoit the com-
binad weigitt of the heaisr and mounting bracket.



PRINCIPLES OF OPERATION

Upon a call ior heal fiom tha floo: lavel or unit mounted
optional accessory thermosiat, ihe unit jan motor and
hsating elsinenis shall be anoargized and remain on until
‘amperaturs raaches seiting of thoimostal; at which{ims
the haaiing elernents shall b3 deansigizad. The fan motor
shall conitnua to run and puige aater casing of resicual

2&i uniil setling of fan ovarride is reachead, then tha fan
Mo shall bhe deanargized. For thoss uaits with a iac-
iofy inslallad two spead fan swiich (25-50KW), the unit as
shippoc from tha toctory is sat for the 'low" 3psad fan
pasition. Customar option to sei 0 “high™ spend. For
thoza uanits available with subdividsd eircuiis, the ae-
CERROYY two Siags thermostat (optionyl) will, upon 1 call
or heat, energize fan molur and the first stage healing
elemisnt. Should 1emparature coniinug 1o Iall, the ther-
ino3ial shall eneigize the sscond stags heating slemani.
Upon a fise in space coinditions towards seiling of the ther-
mostal, the two staces of haating slsmants shall be
deenergized in raverss saquance. The fan motor shall
cantinee io run and pusgs leater casing of residuel hisat
until setling of fan ovarnids is reached, then tha fev molor
shiall b daanerizsd.

Tha accessury unil mounted stratification thermostat
will ensngizs the unil hoater ian motor upon @ ise i

{@mpaorature above its satiing. Whan the unit mounted
stiatificalion thermostat closas on a tamperaturs riss and
at the same time he iloor theirnostat calls for heat, tie
mc. o7 shall be energized immadiately and ihs heating ele-
mant shall be energized, as nraviously descritisd.

Tha automatic résat safety high limit shall deangigizs the
nealing slemanis and contliol circuits should the
iemporature axcead the satiing of this davica. Tha fan
seisiy override shall enargize fen motor aay time the set-
iing of his davico is excsaded so us o purgse healsr cas-
ing of excess residual heat. Whan the sec23sory fan
switch is placad in the ON posllion (ior summer oy Gii-
culatinn), the unit healer f2n sawior shell be ensigized.

NOTE: The wall thermostat i3 lo be set o the OFF Posi-
tion during this mode of upsration (units with coniactors).

Far those accaseory tharmeslais equipped with an iniegral
fan ewitch, ptace the switch In the HEAT, or AUTO posi-
iz for opereiion of the tan end elaments which shell then
be wivisr control of the thermostat 83 describsd abova.
Whan awlich is placed in the OFF ptaition, the uall shall
be ¢senemizad. When switch is placed in tho FAN pasi-
tlor, elements shall ba desnergized and fan shall be im-
mediately snergized.

VERTICAL DISCHARGE UNITS = 4IR PATTERNS

MO GUFIUSER {Dlumand)

' »HANOETAT BIFrURSH

[ . EMNUT 0% BN ANDRAL GHEEUBIR
| 7T v TN

@D

TARLE 1
LTV S "wAX, MAX. MAX, MTG.
Lag+ 870CK 0 MTG STOCK &70CK HEIGHT A
URED DM HY. A B ®0. HT. A HY, A MO, HR), 95° OPEN| 43 QPB4
33& S5.0KW| 9 20] 10| STD a i5 - | - N/A N/A I B
FS5II00KW| 12| 40 | 22 | STD i2 30 10 | 30 |ADS5120) RD5120 0 4136 30
1508200 KW | 18 [ 52 | 30 | STD 8 30 15 | 38 |AD5120| RDS120 | 14 21| 42 35
250&300KwW 22| 75] 42| STD 22 55 17 | 50 |ADS150| RD5150 | 20 30 | 52 <4
400 & 500 KW | 28 | 84 | 4«7 | STD 24 54 20 | 60 [ADSI50| RD5150 | 18 28 | 688 54

STD = Standard | ¢l = ot Applicable

Optional ditfusers lend added air pattern versatility
to individual vertical down blow installations as shown
in above illustrations.
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INSTALLATION INSTRUGTIONS
5100 Sevies Unit Heaters

Ali eleciric unit heaters are shipped fully assembled. In-
stallation includes hanging the unit, rmounting the built-in
and remote accessories, wiring of optional control davices,
and electrical wiring to the unit.

To insure proper delivery of the heated air 1o desired
areas, follow the mounting height and air projection tabies
included in these instructions. Follow Fig. i & 2 for
minimum wail and ceiling ciearances.

The wak and/or ceiling structure must be sufficient to sup-
nort the combined weigit of the heater and any mount-
ing braclet and accessories.

Se sure povrer source is de-energized before installing
heater. Check heater voitage and phase listed on heater
data tape on back of unit to imvake sure they are ths same
as the electrical service suppliad.

Certain units ars adapiabte from single 16 ihree phase ser-
vice. Follow instructions noted o the unit wiring diagram
for this conversian. Units that carry a dual voltage rating
(HF) requive specific wiiing changes when converting from
240 to 208 volt service. Careiully foliow {he inslructions
on lhe unit wiring diagram.

Onen the access pans! (2 ¥ turn fasteners).
Remove the desired knock-cut{s} on back of the hzater.

install any ontional accessoiias foltowing their inslaliation
instructions beloie mounting unit. f-oltowing the correct
unitlaccessory wiring diagram, connact the powsr supp-
ly, electiical ground and accessories o the coirsci ter-
minals or termination poinis using acceptad practicss.

MET JUNCTION BOX VOLUME
K CUBIC INCHES cc
33-5 74.4 1219
75-10 198 3245
150 - 20 108 s
250 - 50 341 5582

Heaters may be mounted in the horizontal or vertical air
discharge configuration using factory optional supplied ac-
cessory mounting equipment or using special hardware
facilities supplied by others.

After the installaion 15 complete, replace the access
pansl,

Set the controls {thermaostat, switch) at their desired con-
trol point and apply power to the unit.

Check for corract operation.

HORIZONTAL
AR DISCHARGE MOUNTING

Swivel hanger brackels may be ugad (o suspend unit
haaters trom sithar the wall (Fig. 5) or the cgiling (Fiu. 8).
Altach hangsr base A" {o top of heater wilh tha four 4
x 18 cap screws aid lockwasheis (provided in envelops).

Altach main hanger frama ""B" to wall or ceiling in desirad
location using lag scraws “C’ or other suilable at-
tachments (supplied by others).

Lift heater into position inssiting stud "'D” tiwough hole
in main hanger frame and attach lock nut {providad in
envelope) “E" tightening 1o within iwo tuins of being tight.

Swivel healer to dosired posiiion, lighien lock mut.

VERTICAL

AR DISCHARGE MOUNTING
#g9. 7

Attach shont angle bracksts A" to back ol heater with
four %4¢ x 18 capscrews B, lockwaghers “F'". Be sure
vertical leg of angle braclkets iace lop and boitom of
heater.

Attach invanted U frarmes *'D”' to shornt angle brackats with
four % x 18 capscrews "'E", washers “'F", lockwashers
"G and nuts ""H".

Aftach long angle brackets "J" to inverted frames “D"
with four 34 x 18 capscrews X", washeis "L",
lockwashers “M" and nuts “N",

Attach heater and brackst assembly io egiling in Gesired
location using customer supplied eguipment sufficient to
support the assemply.

NOTE: When mounting heater using %" all thread rod
{by others) co not screw the rod morg than V27 bsyond
ihe inside of the case.



5100 SERIES TECHNCAL DATA

TABLE Z
ELECTRICAL DATA
BRANCH SUPPLY
HEATERY ANPS CICUIT WIRE
CATALOG vt Blunmn MOTOR NEATER CONTROL PER PROTECTION  QIZE 30°0
HUMBER SATIHG (099} VOL.THGE PHASE VOLTAGE PHAGE SIZE (A} - AwWG "
165103 33 11.2 208 1 208 15.9 20 12
£2F5i03 3.3 ii.2 208 1 208 5.9 20 12
208 3 208 8.2 15 34
HF1B5103 3.3/2.5 11.2/2.5 2401208 i 210/203 13.7111.8 20015 1254
HF285103 42125 11.213.5 240/208 1 240/208 13.7/17.9 20115 12414
2401208 3 240/208 7.6/6.0 10110 14114
G5iG5i103 34 11.2 277 1 277 1.5 15 14
PARS103CAY 5.2 1.2 480 3 24 2,0 15 14
F1F5105 5.1 1704 208 1 '208 24.1 35 8
F2E5105 5.0 7.1 208 1 208 24.1 35 8
208 a 208 3.0 20 32
HF183105 5.01.7 17.1/12.8 240/208 1 240/200 20.9/18.1  30/25 10150
HF2B510% 5.02.7 i7.34i2.8 240/208 1 240/208 20.9M18.1  30/25 10740
240/208 3 240/208 12.1110.4  20/15 1214
GiG5105 5.0 1 277 1 277 18.1 25 10
PaP51050A1 5.0 R 430 3 24 8.1 5 14
FAF5i070A1 7.5 25.6 208 i 2% 36,1 50 5
202 3 24 20.8 30 10
HF285107CAI 7.515.8 25.6/19.2 240/208 1 24 31.3R7.1 40135 Bre
2407208 3 24 18.1/i5.6 2520 012
31G5107CA 7.5 25,5 277 T 24 271 35 g
P3P5i07CAT 7.5 05.6 480 4 24 9.1 15 4
FaF5110041 04 33.8 208 1 24 47.8 50 4
208 3 24 v7.8 35 8
HE2BST 100AS 10.017.5 24,1255 240/208 1 24 41.8/38.1  80/5D 415
2400208 & 24 24/20.8 30139 10
31G3110CA1 100 3.5 277 i e 36.% 50 8
BIP5110CA] 16.0 24,3 480 3 24 12.1 20 12
FaF5i150A1 150 51.2 208 3 24 1.7 80 4
HF3B5115CAT  15.00i1.2 51.9/38.4 2401208 3 2% 36.4/91.3  50/40 a8
P3P5%155A1 18.0 © 51.2 480 % 24 18.1 25 10
MF3851200A1  16.5/44.8 67.2/50.5 2401208 3 24 4784351 80/80 415
E3P51200A} 20.0 68.3 A8 3 28 24,3 a5 8
FAFS125CAT 25.0 85.3 208 3 2 89.5 99 2
HFIBSI2ECAT  25.0/M18.7 65.3/64.0 2401208 5 24 80.2/52.1  8O/70 314
PSPETZECAY 25.0 85.3 490 5 24 30.1 40 8
F3FS130CA1 30.0 102.4 208 3 24 83.4 110 2
HEB3BS130CAT 3001825  102.4/76.8 240/208 3 24 72.9/82.5  100/30 243
FPaR51300CAT 30.0 102.4 480 3 24 38.2 50 5
FArs1dDC AT 40.0 148.5 208 3 24 1i1.2 150 1/0°
HF385140CA1T  40.0/30.0  138.5/102.4 2401206 23 24 98.4/83.4 i25/1i0  1°12°
P3P5140CAN 32.0 1351 agn, 3 24 a7.0 50 ]
F3E5150CAS 40.5 182.9 208 3 24 139:0 175 2/0°
HF3IBBST1500A1  50.0/37.5  170.5/128.0 240/208 3 24 120.5/104.3 175/150  2/0°i/0"
P3RS5SUCA] 50.0 170.8 430 3 24 50.3 80 3
--LJ3H5105CA4 5.0 i7.1 800240 3 240 5.1 15 14
LI3H5107CAG 7.5 25.6 800290 2 240 7.7 i5 14
1LJ3HS110CA4 10.0 34.1 600240 3 240 0.2 15 14
W3HS115CA4 15.0 51.2 800240 3 240 5.5 20 12
U3L5120CA 20 88.3 800240 3 240 20.3 25 i0
U3H5125CA4 25.0 £5.3 600-240 3 240 245 a5 8
U3H5130CA4 30.0 102.4 500-240 3 240 204 40 8
U3HS140CA 40 135.5 600240 3 240 308 50 5
U3H5150CAL 50 1707 600240 3 240 49.4 50 4

“*1Ise Conper Conductors on All Healois

*Lsa 75°C Wire

T THOTE: THIS UNIT (ONLY)Y BUILT 1N 7.5 & 0XW CASE SIZE



AlR DELIVEHRY DATA FAN MOTOR DATA

TE!ZP. WA BTG, AR

CFAL ot PR ot RISE HOTOR HEIGHT THROW ;VEK'&R
QUTLET OUTLEY *F Gid RPN HOR  VERT (HORUZ) LS.
400 1030 26 1125 1550 9 9 i2F 25
400 1030 26 11125 1550 s 9 12 1, 25
400 1030 26 11125 1550 9 42 &, 25
400 1030 25 ir125 1550 g ¢ 12 F. 25
400 1030 28 11125 1550 9 9 i2 B, 25
400 1030 28 1125 530 9 @ iR 27
100 030 20 125 1650 s 9 i2Ft . 25
400 1030 40 125 1550 9 9 12 Ft. 25
400 020 50 125 550 9 9 12 £, 25
400 103 a0 11125 1550 ¢ @ 12 Ft. 25
410 1030 40 1125 1550 9 9 12 Ft. 25
400 1030 40 11125° 1550 ¢ 9  12Ft 27
700 . 1000 34 1150 1550 042 22 f. 50
700 1000 24 1/50 550 0 12 22 Ft. 50
700 1000 34 1150 1550 10 12 22 Fi. 50
700 1000 34 1150 1550 10 12 22 Ft. 50
700 1000 45 1150 1550 0 4 22 Fi. 50
700 1000 45 1150 1550 0 e 22 Ft. 50
700 1000 45 50 1550 W0 14 22 Fl. 50
700 1000 45 1450 1550 0 14 22 Ft. 50
1100 1550 43 1120 1550 1 20 32 Fi. 85
1100 1580 43 1720 1550 11 20 32 FL. 85
1100 1580 a3 1120 1550 it 20 - 32FL 85
1100 1580 57 1120 1550 2 13 32 Ft. 55
100 1580 57 1120 1550 2 18 32 Fi. 85
2000/1800 1300/ 100 40/44, 12 1650/7250 12 22 45 F. 120
2000/1800 130071100 40/a4 1142 1550/1250 12 22 45 Ft. 120
20001800 130011100 40/44 1115 155011250 2 22 45 FL 120
2000/1500 1300/1100 47/53 12 1550/1250 12 20 4G Ft. 120
2000/1800 1300 100 47153 112 1550/1250 2 20 <0 Ft. 120
2000/1500 1300/1100 47153 115 1550/1250 12 20 40 Ft. 120
3100/2800 2000/1800 40/45 il4 1550/1310 15 25 55 Fl. 120
3100/2800 2000/1900 40045 i 1550/1310 i5 25 55 Ft. 120
3100/2800 2000/1800 - 40/45 114 1550/1310 5 25 55 Ft. 120
3100/2300 2000/1300 5i/55 114 1550/13i0 i5 22 50 Ft. 120
3100/2800 2000/1800 1156 14 155011310 15 22 50 Ft. 120
3100/2800 2000/1800 51/56 114 1550/1310 15 22 50 Ft. 120
553 929 30 11125 1300 9 9 12 Ft. 50
700 1000 34 1/50 1550 0 12 22 Ft, 50
700 1000 45 1150 1550 10 14 22 Ft. 50
+100 1580 43 1720 1550 20 32 Ft. 65
1100 1580 57 1120, 1550 12 18 37 Ft. 65
2000/1800 1300/1100 40144 112 1550/1250 12 22 45 Ft. 120
2000/1800 i300/1700 47/53 112 1550/1250 2 20 40 Ft. 120
3100/2800 2000/1800 40145 114 1550/1310 15 25 55 F. 120

3100/2800 2000/1800 51/56 174 155011310 15 22 50 Ft. 120



TROUELE SHCOTING CHART .

BYMPTOM POSSIBLE CAUSE(S)

CORRECTIVE ACTION

Thisrmosiat calls for haat,
il heaier doas ot uaclion

i. Qpen (blown) fuss

2. INCORAECT WIRING

3. Thermal cul-out opan,

rganeigizing heaiar ele-
ment vt control circuit,

1. Raplace fuses, check for causa. (ses Ra-;nacamanﬁ
Parls List for tusa sizg)

2. CHECK WIRING CONNECTIONS -
3. Chaclc for tha loliowing:
GCorrect supply vally & phass
Corect conirol wiring (heater control must b2 ihie
thermuoatat control wiring asciion only) -
Powar interruption o hsaier turing healer aperation
Restriction of gir around hagter 1-5 minule fan
nurgs afier thermostat off

San motor ruas “hoi" 1. Dust accumisistion or

2. Dirt vocumwlation

‘axcessiva dift on metor

3. Mator needs ubsication.

1. Csan {an moior vad cesing of grsase and oil
acoumalation.

2. Claan louvors and batween hseling elements

3. Ses Msinisnanca.

Fan motor sung, bul no haat. | {. Elgment conteciov niot
oneraling corisetly.

2. Elsmerit tuss blowa.

i. Check wiring for open civeuit. Replace contactor i
delectiva.

2. Replace fuses, check for cause. (Sas Renlace-
menl Pants List jor juse sizs.)

NMAINTENANCE

CHUTION: Meke curiain that the power soume is discon-
ngetad belore attemgdting to service o disessembla any
componsal. i the powar disconnect Is oul of the ling of
gight, lock K in s OPEN position ang tag to pravent ihe
uoplication of powar. '

ELECTRICAL

Onces s yeal lnspact the caonirol pansl wiring 1o maka car-
tin insulation is intaci and all conneciions are iight. In-
spact all heaisr and relay coniacis. |f the contacis apoear
hadly vitied or burnad, replacs the coniactoifiolay.

For proner circuil pioisciion during opsration, tha corract
sizg {vse must be vsed. The pans list contains the fuse
siza jos gl units.

CLEANING

Glean the unit caging, fan and motor oncs a vear, A dinty
mator will tend o rsn hoi and eventually will be damaged
internally. Any rust spois on tha casing should ba clesn-
8y snd repainisd.

LUBRICATION

All uniis up o 20KW have fan imolois that ara psinsnanily
lrbiicated so ihal anly oocasional clsaning is raquired.
Units above 20KW have fan motors lubricaiad for 5 vears
of continuous duty or 10 yeais of intarnitiant operation.
Whan required, jemove tha oil access plug on back of
haeater al motor intake grill, open oil cap, fill with S.AE,
o, 10 slecric motor oil, replace nlugs &nd access
plug.



WiRING DI&GRAM SCHEDMI.E

DIAGRAK MODEL CODE MODEL CODE
NUMBER (PAEFD) (S1ZE AND CONTROL SYSTER)
505‘101 - FIF-GIG-HFIB 5103N 51050
WD5104 GIG o 5107CalL 5110CAIL
WD51038 F2F-HE2R 5103N 5105N
WD5112 F2rF 5107CAIL 5110CAIL
WS i14 HF2B 5107CAIL ~ 5110CAIL
WO5138 Pap 5103CAIN 5105CAIM 5197CAIN
Pae 5110CAIN 5115CAIN 51Z0CAIN
WD5i21 FaF S1i5CAIL
WD5122 HF38 5115CAIL 5120CAIL
WD5125 F3F. 5125CAIL 5130CAIL 5140CAIL
Fa3F. 5150CAIL
WDS5126 HF3B 5125CAIL 5130CAIL 5140CAIL
HF3B 51500ANL
w05139 pap S125CAIN S13CCAIN
;l;)S't 40 PapP 5i40GAIN
Wi)5i41 P3P 5150CAIM
W0D5152 uaH 5105344N 5107CA4N 5110CAdN
5115CA4N 5120CA4N
WD5143 uaM 51250A4N 5130CA4IN 5140CA4N

5150CA4N
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PARTSE LIST
CATALOG NUMBERS

REVISED
3/91
POWER
HELTER ELEMENT AUTOMATIC FAN TERMNAL
MopeL aoTon ASSEMELY nESET OVEAMDE Xewa CONTACTON BLOCK
FiF5703M 56562012 607 15001 57640-008 56811001 56815.001
F2F5103i4 56562012 60715-011 57640-006 56811-001 553815001
FIF1B5103M 58562017 80715002 57530-0C3 58811601 56815001
HE2B5703N 56562017 60715-012 57640-005 5G811-001 5B8815-004
B1G5103N 58562016 60715-007 57840-005 56811001 56815-001
PIP5103CATH 56562018 8075008 57640-008 58811001 30719-098 50378-016 56815001
F1F5105N 55562012 §0715.003 57640-005 56811001 56815001
F2F5105M 56562012 60715004 57540-003 56811-001 56575001
HF1BS105M 56562017 . 80715005 57640-008 58811001 58815001
HF2BS105M 56562-017 80715006 57640-005 §3811-001 58015091
GiGS105N 55582013 60715009 §7640-009 £8811-001 56815-001
PAPS105CA1H 56862-018 80715030 57640-606 5E811-L0) 80715008 50376018 58815001
F2F5107CA1IL 568823011 §B95+-004 57640-003 58011001 80710001 50375022 58816001
HF2B5107CAIL | 53823012 56954-005 57540003 $6811-001 80719-001 50378-013 58816001
G1G5107CA1L 56824-002 §6954-001 57640-G03. 58611001 60749005 50375-013N 56815-001
P3P5107CA1H 58324-011 56954-002 57640-003 56811001 £07:9-008 50378-016 56815001
F2F5110CAIL 58823011 §9954-003 §7340-003 58811-00% 60715-001 50378-031 53815091
HF235110CAtL 56823012 56954004 57640-003 56611-001 80718001 50378-031 56816001
GI1G5110CATL 53824.032 §6954-007 §7640.003 56511-001 §0719.005 50378-022 53918-001
P3P5110CAIN 56824-011 5895008 57640003 §3311.001 80719-006 50378073 56815-001
F3F5115CA1L 56825-001 56954009 57640-004 56811001 80719-003 ‘50378-031 56836001
HF3B511SCAIL | 56825-002 58954010 57630-C04 53811091 60718-001 50378022 56816001
P3IPE115CA1M 56825-003 56954-011 57630-00% - 58811001 80739000 50378-016 56815-001
H4F3B5120CAIL | 56825002 56854012 57640-004 56811-003 80719001 50378031 56816-091
P3PS120CA N 55625-003 56954:013 §76840-004 56811003 607 30-005 50378-016 56815-001
8.0, FUSE POWER FRR
HEATTR ELEVIENT | AUTOMATIC FaN BLCCK 8.0, FUSE | CONTACTOR | IRRMINAL SPEED
WIOUEL, woTOoNn ASSY RESHY OVERPKDZ KEen 2 RAD 8 nup 2 90D BLOLK W
FaF8:i25CALL | 56043-001 | 56953017 | 57640-005 | 33811002 | 80710009 | 50836012 | 41260002 | 50378026 |57087-001 | 57112-001
HF3B5125CA1L 56843002 | 56954048 | 57640-005 | 55911-002 | 00710009 | 50836-012 | 41280007 | 50378025 | 57097-001 | 57112001
PAPBIZSCAN | 56844-001 | 56954019 | S7840-005 | 58011002 | 80716-012 — — 50375078 | 57085601 | 57050-001
FAFS130CAIL | 58043-001 | 56354-020 | 57540005 | 5881:-002 | 50719009 | 50836-008 | 41280008 | 50378-025 | 57007-001 | 57112-001
HF3IBS120CAIL ] 56843007 | 58054-021 | S/840-005 | 53811002 | 607:6-008 | 50836012 | 41250-002 | 50378-025 ! 57087001 | 57112001
P3PS130CATN | 56544-001 | 56054-022 | 57640005 | 58811002 | 60719012 — — £0379-018 | 67088001 | 57080C
F3FS130CAIL | 58045.001 58054023 57640005 | 56811002 | 60718-008 | 50836-003 | 41260-004 | 50378-025 | 57027-00i | 57112.001
HF3BS140CAIL | 56045002 56954-024 | 57640005 | 56811-002 | 80719-009 | 50836-003 | 41280003 | 50373025 | 57637003 | 57112001
P3PS140CAIN | 56946-001 | 56054-025 | §7630.-005 | 56811002 | 60710012 — - 60378016 | 57008-001 | 57000-001
F3F5150CAIL | 56645.001 | 56954.026 | 57640-005 | 56011093 | 80710-008 | S0835-003 | 1280005 | 50378034 | 57087-001 | 57112001
HF3B5150CA1L | 56945002 | 56954.027 | 57640-005 | 56811-003 | 60710008  50838-003 | 41280-C04 | 50378025 | 57097-001 | 57112001
P3P5IS0CAIN | 56046-001 | 56954028 | 57640005 | 56811003 | 60715012 §7110001 | 57111-006 | 50378-016 | 67097-001 | 57090-001
FAH TEAMIAL GROU:D HoTon
Xt HLADE B80OARD CON. CAPACITOR LOWVER
335 56806-001 56809-001 1458 — (5) 56986-001
7.510 51554-002 §6809-001 1458 - {7) 56986-003
15-20 56813-001 58808-001 1458 — (7) 56386-003
25.30 57114001 56809-001 3981 57100-001 (9) 56987-001
40-50 $7115-001 56809-001 3981 57100001 | (9) 56987-001

11




FARTS LIST -~ 300 VOL T ¥4ODELS

UBHS105CALM USHS107CA4Y UBH5110CA4N U3H5115CA4N U3MG120CA4N
Motor 56562017 56823.012 56823012 56825-002 £6825-002
Elament Assy. 56954029 §8954.030 $6954.031 56854032 56854035
Auto, Resat Limit 57840003 $7640-003 57640-003 57640004 57640-004
Fan Ovotride 56611001 58811001 56811-001 56811001 53811003
XFMR 57641-003{ 100VA) 37841.001(150VA) 57841001 5764 1-C02(3C0VA) 57641002
Contnctor 50378018 50378018 50375-038 50378.018 50378-018
Powar Tral Slosk B8315-001 56815001 53315001 §8815-001 568(5-001
Fan Slads 51554002 51554002 51554002 56813-001 56813-001
Terming Board $8809-001 53808-001 56500-001 56300-001 56800-001
Ground Conn. 1458 1458 1458 1458 1458
Louvar 58966-003(7) 56085-093(7) 53966-003(7) 56966-003(+) 58806-CO3(T)
UBHS 1 25CA4M U3H5130CAGHN U3HE1 40CAIN USHS 1500 AN
Moior 55043002 56843002 $6845-002 55045.002
Elamont Asay. 58054032 58550034 559540368 56954-037
Aulo. Rgust Linit 57840005 §7840-005 57840-005 57640-005
Fun Ovomivy §3511-002 58811002 56311002 £5811-003
XF#4R 57347501 570430601 57541-003(350VA) 5764100
Coniacior B037E-015(2) 50375-04%(2) 275-018(2) 50378-019(2)
Powsr Yl Blook 57098-001 57096001 57048001 5700800
Fen Blads 57114003 57344001 57115-001 57115001
Teminul Boait 58500001 $8309-001 56303-001 58805-001
Groursi Conn. 35881 3883 2581 3801
Louver 535506-004(9) 530866-004(8) 530¢6-C4(9) 56986-02:4(0)
XKFMI1 PR Fuso Blogk 57643001 $7843-001 57843001 57643001
XFMA PRI Fugs (2) 57842-001(2) 5784400 1(2) 57644-001(2) 37842.001(2)
Fun Spasd SW 57112001 57112004 577124007 57112.001
Motor Capaciior S7iC0-00; 57100064 57100001 57100-007
@ P! Corporatlon LIVITED WARRANTY

Products manufactured by TR! Corporation are ywarranted lo the
original consumer 1o bae fres from defects in material and workman-
ship for twelve (12) months from the original date of purchase. The
TP! warranty doas not cover products modified outside our factory,
damage or fallure caused by acts of God, abuse, misuss, use on
.other than rated voltage, abnormal usags, faulty installation, failure
to provide suggested maintenance proceduras enclosed with the
product, improper maintenance or any rapalrs other than thege
provided by an autharized TPI Corporation service center.

THERE ARE 1O OBLIGATIONS OR UABILITIES OMN THE PART
OF TP CORPORATION FOR COMSEQUENTIAL DAMAGES
ARISING QUT OF OR I CONNECTION WITH THE USE OR
PERFORMANCE OF THE PRODUCT OR OTHER INDIRECT
DAMAGES WITH RESPECT TO LOSS QF PROPERTY, REV-
ENUES, OR PROFIT, OR COSTS OF REMOVAL, INSTALLATION
OR REINSYALLATION,

ALL BMPLIED WARRANTIES WITH RESPECT TO TP PROD-
UCTS, IHCLUDING IMPLIED WARRAMTIES FOR MERCHANT-
ABILITY AND [MPUIED WARRAMTIES FOR FITMESS, ARE
LIMITED i DURATION TO TWELYE (12) MOMTHS FROM
ORIGINAL DATE OF PURCHASE, EXCEPT THOSE PRODUCTS
OR PARTS OF PRODUCTS WHICH ARE WARRANTED FOR
LONGER PERIODS. ON SUCH PRODUCTS OR PARTS OF
PRODUCTS ALL IMPLIED WARRANTIES FOR MERCHANTABIL-
ITY AND FITHESS ARE LIMITED TO THE DURATION OF THE
EXTENDED WARRANTY PERIOD THEREOM.

@ TR Corporation
P.O. Box 4973
Johnison City, T 37602
(423)477-4131
(423)477-0064

Some states do not allony the exciusion or timitation of Incidental or
consaquential damages and some states do nol allow limitations on
hows long an implied warranty lasts, so the above exclusions or
limitations may not apply to you.

During the warranty period, TPt Corporation will, atits sole option,
repalr or replace any delective parts or products retumed, freight
prepaid, to the TPI Corporation factory or such other localion a3 TPI
Comoration may designate. Retumed producis must be packaged
carstully and TPI Corporation shall not be responsibie for damage in
transit. When ratuming parts, the owner mus) provide the model
number of the product and nature of difficulty being exparienced.
This warranty doas not obligate TP! Corporation to bear the cost of
fabor in replacing any assembly, unit or component part theract, nor
does the company assuma any Uability for secondary charges,
expenses for Installing or removal, Freight or damages. There will
be charges rendered lor product repairs made atier our vraranty
period has expired. Proaf of purchase, inciuding dats, must
accompany request for in-warranty service. In any event, TP}
Corporation’s maximum liablitty shall not in any case exceed the list
price for the praduct claimed 10 be defective. This warranty gives to
you specific legal rights and you may have other rights which may
vary from state to state. For e name of your nearsst authorzed
TP Corporation service cenier, please write to TP| Corporation,
P.O. Box 4873, Jonnson City, Tennessee, 37602, .

in addition fo the Limited Warranty stated above covering general
products, TPl Corporation extends this warranty on the following
listed products, which are waranted to the original consumer from
the onginal date of purchase for the total time periods indicated
herain below:

HEATING PRODUCTS
1. Elemont; i 100 Buiion Postabls LYo of Haster
Al Qifrsr Brtdys Hourr Elzmenm 10 yours
2. Eloutenes 13 Daseboands 10 yoer
3. Elymncts in Wl Hastery 1 yuac
4. A% Colere Prodacts 1 yoer

Form 89632



Instructions d’instafiation
SERIES TASKMASTER

iécéssairas ge thamnosiat incoiporés T5100, T5102, T5122, TC5102 2t TC5103 (pour 3ire installas sur niace
les radiateuss de séiies 5100)

Le 75100, Unipolaire a uie diraction (QPST) contidle 1a tansicn de lignie pour les radiataus monophaseés jusau'a
277V, 25A.
ou
vaillause (24-277 volts) pour les radiataurs munis de conlactsurs.

Le 75102, bipolaire coniidle la iznsion de ligne interrompait lous les conducisurs fion mis & la iere pour les
radiataurs moinophasas jusqu'a 277V, 25A.
ou
bipolaire & una divaction pour les iadiaigurs Liipolaires juisqu’a 240V, 25A mais n'interrompant pas tous
les conducisurs non mis & la iz gour ‘es epplications iriphaséns.

Le i5122 a un cortréle basse 1sision (24V) a 2 dlages pour radiateurs A 2 3iages. Les deux circuits sont séparés
el contrdlss par le méme éléineni sensilif. Les inteirupteuss contrélant ces circuits sont calidiés pour
ouviir 8t {armer an saiis.

Le TC5102 est un relais/iharmastial qui ost utiligsd avac dos radiateurs de 480 & 600 volts now: contréler l2 molsur
Gu vontilatewr. Il serl & détecisr 'arrivés de la chalsur (therm.de strat.) au plafond ¢t a faire démarrs:
le motaur du ventilaieur pouwr fire rscirculsr accumulation ds chalsur.

Le TC5102 saii & contidler le molaur du véniil_amur aur ies radiatsurs de 208, 240 & 277 voits pour faire recircutar
la chaleus straiiiide accumulée eu plafond.

Lisez S.V.P. c.'uaqn-e instruction d’ ms.a"enon soigne isement avent de comencsr lMnsteflation. . -

WSTRUCTIONS D'INSTALLATION DES T5100, 75102 & 75122
1) AlT&NHON
Alin d'avitet 1 choc dlaciriqua possible, metsz 1s radiateur & {a position AHHEI sy niveau du panasau da
ais.nbudc-n Sur 1ss radiatauis éauippés d'un Insrrupisur de courant, metisz Fintsrrupteur 2 1a poeition ARRET.

*2) Desseraz Iss daux vis situées sui la porie du panneay Ge ceinrdle ¢l laissoz cella-ci pendra. Quslques moclelss
ont un dispositif d'arrdt suppldmentaire. Gampnma‘ ce dispositii afin gl s'ouvie.

3) Enlevez la renidalie défoncahle de dia. ¥e" (13run) almantant I'ampoule du thermogtat Fig. 7 afin de connecler
calig-ci pai 12 lrou ainst fait.
TTENTION: (Qardez le tube capillzize loin clas dispositifs at des iils Sleciriyues Internss.

4) Enlsvez lzs 2 peiitas ;ondslies ddloncables puur les stiaches des ampaulss du themmosini & I'ariére du radiateur,
(voir Fig. 1). nseraz les dsux atizches fournies. Agrafez les ampoules sur les stirches.

5) Enlevez le pepier du dos de I'stiqueite (fournie). Alignez I'étiquotle sui s trou de I'arbre du ihennosiat ot
positionnaz-1a (voir Fig. 1). Collez I'Sticustie sur la cdid du radiateur comme moniré.

5) iMotaz orianiation de la patie sui la suppoit Su tharmostat: (voir Fig. 1). Positionnex-1a comme montié seule-
rment. Installaz le tharmostat avec les 2 vis ¢2 nontage Wo. 8 iournics.



7} instelaz e bouton an s poussant sur 'arore de thermosat,

8y Connaciaz 1es fils conducieurs du thormostat aux bornas do contrdle comme monirg sur les shdmas de filerie
situgs & Vintgrizur de ia pone du ponneau de contrble.

9) Réplsz lo tharmoutal & Ia ternpdrature désirde, Toumez ie thermosiat & lond duns le sens das augulllas d'une
monire. Loisgue B tempsrature de la pidcs e atteind ie niveau désird toumez ie thermoatal dans le sens

contraire ges augiiles ¢'une montrs jusqu'a ce qu'il $'ouvre (dsciique). Le thermosiat doit psut 8tre, &lrs régté
0o nouvery une B deux inis afin da melnteniy une température conforiable.

THERMOQSTAT 4 BECUPERATION DE C_Hi}LEuﬁ TCMB?_ & TCH103

i0) La thermosis! monlé TCE102 dolt Btre munl ' un ralals alin do feire Jorciionier le iolour du venlilideur. instalie?
le thormostat en suivent les paregraphas de (A 8. -

11) Instellez o rolais an glissant s palie scus le rabord de montege du panneau de contrOle. Moniez Je relsis
svec una vis No. B comune montré aur Ia Fig. 2. Chaque §il conducieur esl marqué pour 4ire connecidl
correctemant; Connscte: Ies fils conducteurs comma indioué sur lo shéma de filerio situd A l'intérisur de
a porie du panasau de contidle.

12) Réglez le thermostai de nouvazu pour contidler 1e ventilaleur, si vous désirez une aulre température que
celle réglde 3 la jabiique.

IN USa: g
TP Cerporation
=== £ 0: Box'4973
Johnson City, TH 37602



LISTE DE MATERIEL DES MUSAEROS DE CATALOGUE

U3H5120CA4M

U3H5105CA4N U3H5107CA4N U3H5110CASN U3H5115CAaN
MOTEUR 56562-017 56823012 56823-012 56825-002 56825-002
ELEMEMT MONTE 56954029 56954030 56954-031 56954-032 56954-035
REEMNCLENCH. AUTOLATIOUE 57640-003 57640-003 57640003 57640-004 57640-004
DEROGATION DU VENTILATEUR 56811001 56811-001 56811-001 56811-001 56811-003
TRAMSF. 57841-003{100VA)  57641.001(150VA) 57641001 57641-002(300VA)  57641-002
CONTACTEUR 50378-018 50378018 50378018 50378-018 50378-018
BLOC DES BORNES D'ALIN. 56815-001 56815:001 56815-001 56815-001 56815-001
AILETTE DE VENTIL. 51554-002 51554002 £1554-002 56813-001 56813-001
PLAQUETTE DE BORNHES 56809-001 56809-001 56809-001 56809-001 56809-001
CONNECT. DE MALT 1458 1458 1458 1458 1458
VOLET 56986-003(7) 56986-003(7) 56886-003(7) 56386-003(7) 56988-003(7)
U3H5125CASM U3H5130CA414 U3H5140CASH U3H5150CAN
MOTEUR 56943-002 56943-002 58945-002 56945002
ELEMENT MONTE 56954033 56954-034 56954-036 56954.037
REENCLENCH. AUTOMATIQUE 57640-005 576-40-005 576-0-005 57640-005
DEROGATION DU VENTILATEUR 56811-002 5681-002 56811002 56811-003
TRANMSF. 57621001 5764100 576<1-004(350VA)  57641-004
CONTACTEUR 50378-018(2) 50378-018(2) 50378-018(2) 50378-018(2)
BLOC DES RORNES D'ALIM. 57098-001 57098-001 57098-001 57098001
AILETTE DE VEMTIL. 57114091 57114-€01 57115007 57115-001
PLAQUETTE DE BORNES 56809-001 56809-001 56800-001 56609-001
CONMECT. DE MALT 2087 3981 3981 39C1
VOLET 56906-00-49) 56966-00(8) 56986-004(9) 56986-004()
BLOCK DE FUSIBLE 57633-001 576-43-001 57643-001 57643001
FUSIBLE (2) 57634-001(2) 57844-001(2) 57644-001(2) 57644-C01(2)
INTERRUPT. DE VITESSE DU VENTIL.  57i12-001 57112-00% 57112001 57112001
COMDEWNSAT. DU MOTEUR 571C0-001 57100001 57:00-001 57100-001

GARARTIE LIMITEE DE
@ TRf Corporation

Ln fatirization &t 'exéaution das produits tabriquéa par Market Products Co. cont
garantis au promivr conzommalsur pendant douze (J12) mois & panir do le date
d'schat. Ceci ne couvt> pas les produits moditiés &1 e:érieur da notre fabrigue,
123 dégaly ou una panns provoquis par un? causs naturzlls, un emploi abusi,
una miuvgice utilivalion, feur utisnalion sur una fensidn aulre que colle indiqudsy,

-+ une utilissticn anormell, uns mauvaist installation, I'inobserva(ion dss instructions

d'antrclion indiquéus el incluses avac le produit Un entretisn incorrect ou des
rEPpRrglions aulr=s que collos litas par un centrs do rdparation Mtorkel autoriss,

MARMEL A'A AUCUME OBLIGATION OU RESPOMNSABILITE POUR DES
DEGATS DECOULANT DE, QU EN RAPPORT AYEC L'UTILSATION QU LE
RENDEMENT DE CE PRODUIT OU AUTRES DEGATS INDIRECTS
CONCERMNANT LA PEFTE DE LA PROPRIETE. LES PERTES DE REVENUS CU
DE PROFIT QU LES COUTS D'EMLEVEMENT, D'INSTALLATION OU DE
AEINSTALLATION. :

TOUTES LES GARAMVIES SOUS-ENTENDUES CONCERNANT LES
PRODUITS MARIKEL, RECLUANT LES GARANRTIES SOUS-ENTENDUES OE
MISE EN MAPLCHE ET LES GARANTIES SOUS-ENTENDUES OE RAPPORTANT
A LA QUALITE SONT LIMITEES POUR UME PERIODE DE DOUZE (12) MOIS
A PAATIR DE L% DATE O'ACHAT D'ORIGINE A L'EXEPTION DE CES
PRODUITS OU DES PIECES DE CEUX-CI, (Ul SONT GARANTIS POUR UNE
PLUS GRANDE PERIQDE. SUR CES DITS PRONUITS ET CES DITES PECES,
TOUTES LES GARANTIES SOUS-ENTEMDUES DE 'MISE £N MARCHE ET SE
AAPPORTANT A LA QUALITE SOMT UMITEES A LA PERIODE DE LA
GARANTIE PROLONGEE CI-APRES.

Ceontaing (1ats no parmatient pas 'exciusion ou la limitation des digals indirects
Ou zecidentgls, conains é9alement ne parmatient pas la limitation du la durée de
In gamntie Ious-omundu>, 89 crte que I¢3 Bnclusions ou 103 limitations ci-dessus
ne s'appliquent paut dlre pas cans votre cas.

e1: TR Corporation
=< PO. Box 4973
Johnson City, TN 37602
(423)477-4131

Durant in période de 1 garantie, Markel Producis Co. remplacern ou répareta
& son choix toutes 1e8 pitces ou produits retournés, port payé. a ia frabrique do
Larkel Products Co. ou & d'auires endroits désinneés par amarkel Products Co.
Las produits retoumds doivent Stre emballés soignousemant et Markel Progucts
Co. né sam pay reipensable des d0gats encourus dutrant (s transport. Lorsqua
wWus relounez |83 pidces faites nous 5avoir lc numiro du produit & Lo nature dos
Gificultéss que vous avez rencontré. Colta qurantia n'obliga pas Marlel Progucts
Co. de rembourser les freis ¢e main d'ceuvre afin de remplrcer toul bt
montl, appirell ov pitce. La compapnic n'0usume aucune rusponsabilild pour
tog frais daires, los dip oncouruo3 pour imstaller ou snlever des
slsments do I'appareil, Io fr&t ou 186 doqdis qui an découlent, De3 frais soront
préasntés pour ¢es r&porclions de produils 1ais aprds i'expiration de la périods
do garuntie. La prouve gatée ds Fachnt doit eccompagnur une réclmation afin
do réparer 18 preduit sous grantie. La reeponsabillié maximum de Markl Products
Co. n'antdera pas £n ucun Cas 18 PNix da vonts du eroduis donnd pour dalectucu,
Cetic gerantis vous donng dgs droits IoguuN spicifiquas el vOus pauvez avoir
d'autres droits qui pauvant varier d'étet cn état. Afin de sGvoir le nom de vous
czhtre répreations Markel te plus proche, écrivez S.V.P. & hurkel Producty
Company .

En suplldment & 15 garuntlg kmitse mentionnbe ci-deszus couyrant ies produity
en géneral, Markiel Products Co. prolonge cente gurantis sur les produit= suivants
qui SONt garantis au premiur consomateur a partir de la date d'origine de I'achat,
pondant 198 périodes de temps indiquées ci-dessous:

Eldmonts dins les sériau 5100 5 ans

Printed in U.S.A.

(423)477-0064

(USA) JOHRSOM CITY, TN 37€92-4972



LISTE LE MATERIEL
DES NUMEROS DE

CATALQGUE REVISED
3791
) UEROOATION BLOC Ok

HEATER ELERENT REENCLENCY. ou BORNKES

MODELES 907 EUR MOMTE AUTOMATIUE | VENTILATEUR TRANSE, CONTACTEUR DAL,
FIF51038 56562012 60715001 57640-006 550811001 58815001
F2F5 103N 55562.012 60715-011 §7640-008 55811001 56015001
NF1E5103M 58562017 80715002 §7840-006 56811001 56815001
HE205 03N 53532017 69715012 57640-008 58811001 56315001
G1G5103n 58582016 €0715-007 57540-008 56811-001 55315001
PIP5103CAIR 56502018 60735006 57640-006 58011-001 60719006 50378-018 58815001
FiIF5106M 58552012 80715023 §7840-003 53911001 55815001
F2F5105N 55552012 80715004 E7540-008 58811001 53815001
HF1BSi051 £55562-017 715008 57840-003 5881(:.007 53815001
HF2B5\05N 83552017 80715-0068 57840-005 56811001 5631500
G1G51054 58502-0'6 80715009 37840-000 58811001 56815001
P3PSI10SCAIN 58552.018 30715010 57840-008 5891 i-001 60718-008 50378016 55815001
FIF5107CAIL 53023011 53054-C04 57840003 §6511-001 80719001 50376022 56816-001
HF2BSI07CAIL 50E23-012 55054005 §/540-003 566811001 60718001 50278013 56215001
G1G5107CAIL 58824092 55054001 57340090 5381i-00; §0716-005 S03785-013M 56815001
PIPEI0TCAIN 56824-011 56954002 57640-003 SeB110D1 807/10-003 SR7E016 56815001
FFS110CA L 53823-011 586854003 G7340-003 588110014 0710001 50378-03 58816001
HF285110CAIL 58823012 5§3684-004 57540003 56811-001 80758-001 50376021 S6013-001
GiG5110CAIL 58824.007 55954007 57840-003 50811001 8O719:005 50370022 5881800
23IP5H10CAIN 568324011 56854003 67540-003 58011.00% 80719-008 &pa78016 58375001
FIF5115CATIL 5602500 5R034.000 87640004 58811.00% 60718001 03734031 §3216-00+
MF3IEST1SCAIL 53525L02 §3054-010 57640-004 56311001 80718001 50375022 58815001
P3P5115CA1H 56825003 £5064.0%1 57840-004 BGB1 4001 84719008 50378018 56515-001
HFI05120CAIL 58825002 58054-012 57540004 55011002 60718L01 S0S78021 58215-00"
P3R5120CA 1IN 53825003 §3054.013 576840004 58811009 60718008 9370018 55815-003

DERCRATION ® BLOC DES | INTRAR DE

HEATER ELEMENT | AGRRCLENCH Dy BLOC D % t)) BOANES | VIVEDSE

NODBLx3 MOTEUR MONTE  |RUTOMATIQUEIVENTILATEUN| TRANSPE. | FUSIBLES | FUYIBLES |CONTACTEUR| Odalm | DU vENY
FAF5I25CAIL | 58043001 | 53054017 | 57340008 | 56511-002 | 50719000 | 50636012 | 41230002 | S0378-025 | 57067.001 | 57112.001
HFIB5125CA11) 55043-002 | 55054-038 | 47840005 | 58811002 | 30716.009 | 50636012 | 41200-007 | 50373025 | 57007001 | 5711200
PIP5I25CATH | 53044007 | SERS4-03D | 57640005 | 356811002 | 60719012 - — 80375.018 | 57080001 | 57060-001
FIFS{3CCAIL | 589434004 | 58654020 | S57840-005 | 5307002 | 80710000 | 50836003 | 41200008 | 50379025 | 5705704 | 57112001
HF3BS130CAIL| 50043-002 | 58054-021 | 57840005 | S831i-092 | 80718000 | 0835012 | 41280002 | S0378-025 | §7087-0D% | 57112001
PAPSTINCAIN | 56944-0D1 | 56956022 | 57640008 | 58811.002 | 68071802 — — 50373018 | 57088001 | 57080001
F3F534CCATIL | 58045001 | S6834-023 | 57640005 56811002 | 60719000 | 50833003 | 41230-004 | §0378-025 | 57097001 | 57112001
HFIB51450CALL | 58045002 | 58054024 | 57640005 | 58911-002 | 60715-008 | 50835003 | 41260-003 | 60378-025 | 57007001 | §711200;
P3PS140CAIN | 56040-001 | 53054-025 | 57640-005 | 5$6811002 | 607i0-012 - — 50378018 | 37088.001 | 57080001
FAFSIS0CAIL | 58545-001 | 56054028 | 57340005 | 56811003 | 50710-009 | 50033-003 | 41280005 | 50370034 | 37097001 | 57112408
HF3BRS1S0CAIL | 56048002 | 56963027 | §7840-005 58813-003 | 60710-000 | 50838003 | 41200004 | 50378025 | 57007001 | 57112LD4
PAPEISCOAIN | 58045001 | 58054028 | 57640005 | §881;-003 | 80718012 | 57110001 | §7111-008 | S0378-018 | 57007001 | 57080-001

SILEVT) TLARUETTE CORNECT, CORDEMBAT.
Kw DE Yo DE CORNES DB HALT DU MOTEUR YOLET

335 56806001 56809-001 1458 — {5) 58986001

7.5-10 5155002 56809-001 1458 — {7) 56086003

15-20 56813-001 56809-001 1450 o (7) 56986003

2530 57114001 56809-001 3981 57100001 | (9) 56887001

4050 57115001 56809-001 3981 §7100-001 | (9) 56987-001
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SHEMA DE FILERIE & TABLEAY

SHEWA CODE CALIBRE

W5 301 FIF-GIG-HFIS 5103N 51054

WD35104 GIG 5107CAIL 5110CAIL

w5108 Lak.Hr2g 5103N 51050

WO5113 EoF S107CAIL 5110CAIL

;.;551 34 HF2B 5107CAIL S110CAIL

WOS138 Pap 5103CAIN 5105CAIN 5307CAIN
P4p 5110CAIN 5115CAIN 5120CAIN

WD5123 F3F §115CAIL

w5122 HF38 STISCAIL 5120CAlL

WDS125 FarF $128CAIL. 5130CAIL 5140CAIL
FaF 51500AINL

WOS128 HFa8 $125CAIL 5130CAIL 5140CAIL
HEag 5150CAIL

WD5339 PaF 5125CAIN 5130CANY

WOS5140 P3P S140CAIN

w0541 P3P 5150CAIN

w5142 U3H S105CA4NM 5 10?8&4& 5110CA4N

| 5115CA4N 5120CA4N
Wi5143 U3aH 5125CA4N 5130CAGN S140CAIN

5150CA4N




TABLEAU OES PANNES

SYMPTCMES

CAUSE(S) POSSIOLE(S)

MESURES DE CORRECTION

Le thamnostat est exciié 1. Le fusibla a sauté
mais I3 radiateur ne fone-

tionng pas

N

3. Le coupec-circuit tharmi-
cue cst ouveit coupani
l2 courani & I'éléinani
du redigiour et du cir-

cuit vie conirol,

. FILGRIE WCORRECTE

1. Rerplacez les iusibles, cherchez la cause de la
panne (voir la liste des pidces de rechange poiy
Iintsisité des usibles).

2. YERIFIEZ LES COMMECTIOMS DES FILS

CONDUCTEURS

3. Véliiez ¢8 Gui suit:

La taasion st l'oicre des phases de I'alimsntation.

La filerie de contivle (lz contrdle du radiateur coit
pagser par le filerie de cotrdle du thermosiat
saulement,

intermiption da I'alimentation (v radiaisur durani
son fonclionnamant.

Manqus d'slr aulour cu radisieur. Apras I'ouverture
du thermosiai fzites tourasr (8 motsur du venti-
latoui pendani 1 & 5 ininutes afin de dégagsr Is
chalaur ainsi anwnagaisinée.

Ls mwisur du ventiletew: 1. Aceumglgiion de
“ehaufls'. POUSSISIB oy sAlsté Bx-

cassive sur Ig moalewr.
2. Accamvulsion Ge salgié.

3. Le mwolswd A hosoin
d’eira Jubrilia,

1. Neitoyez les accumulations de graisse ei ¢'nuils du
motsur du venlilateur ot du boltisr.

R

Nottoyez !os volals ot anire lss siémsnie e
chaufiegs.

3. Voil t'entratien.

Le motsur du vantilateui 1. Lo coniacieur da
ioune Ingis il n'y & pas ds

chauiiags. pas comegienient

"

8 Sauié

I'éldrasni ne fonctionns

Le fusibla da I'Slémeant

. Vénfiez 8'il 'y & pes un circuil ouvert dans la filsrizs.
Si le coniacteur est ddlectueux ramplacez-is.

-

2. Romplecez Izs fusles, charchet la cause de la
panna (voi; la liste des piéces de raehange pour
V'irtenisitd des fusibles).

£ moins d'vn cas d'urgance, w'ouvraz pas l'intermupteur piincipal lorsque le radiataur foactionne. I se pourait que
l& coung-citcuil ihermiqus s'ouvia car Is contact ds dérogatinn du venlilateur ne pourra fonctlonner et dégager le boitiss

du radiatewr de la chaleur ginsi smmagasinés.

ENTRETIEN

ATTEMTIQN: S'assurer Gue I'alimentation de courant est
dabranchée avani de commancer |'sairaiien de ['apper eil
cu ¢z le démonier. Si 'intemepteur de I'alimanlation n'esi
pas visible, véivouillez-le en posilion “"OUVERT" sai
siiquaiisz-le afin d'ampachsr que l'or matte Ie coumant.

ENTRETIEN ELECTRIQUE

Inspsciex Ia filaiie du pannsau ds contrdle une iois par
an afin de vous assurer que l'isolant est intacl et que
tdutes las conneciinns somt solides. Inspaclez tous les
contacls clu reglais et du radiataur. Si les contacts apparais-
sent trés pigués ou brilés, reraplace: le ralais/conlacieur.

Poui una protection coriecte du circuit durant l2 fonc-
tionnement I'intensité corracte du fusible doit dire choisie.
La lisie de maiénel indique l'intensité dss fusinlas nour
tous les apparsils.

NETTOYAGE

Meitoyaz le bottier de I'appareil, le ventitatsur ai Iz rotaur
uins fois par an. Un motaur sncrasse auvra tendance &
chiaufier ol éventuellemant & se détdrorer. Les endroils
iouillds du boitier doivant éire nétioyds st repaints.

LUBRIFICATION

Les apparcils jusqu'd 20 KW oni des molairs g8 ven-
tilztaurs qui sont lubiifids en permanence de sorie Gu'ils
ont desoin d'un nattovage occasions! ssulemant. Les ap-
parsils au-dessus de 20 KW oat des moteurs ge ven-
lilateurs hubrifiés pour un fonctionnernent continu Ge S ans
ou pour un fonctionnament intermittant e 10 ans. Quand
il st nécéssaira, enlevez le bouchon d’'accés de 'huile
a l'arridre du radiateur, prés de la grille d’entrée, ouvrez
le capuction ¢'huile, remplissez avec de I'huila moteur
électrique S.A.E. No. 10, puis replacez les capuchons et
le bouchon. N



CARACTERISTIQUES DE CARACTERISTIQUES DU MOTEUR

& PROPULSION DE L'AIR DU VENTILATEUR
CLZV, Qi HALTEUR AlR

PO % b LPE Al TEMP. DE new DU KA X, HE HONT. PNCPULSE POIDE

SonviE SORTIE LAaIm oF [»'] $OTEUR HON. vEaQT. (HORIT) LB5. XG.
“00 1030 25 28 {550 2m747  2mya? 12 FT. 2m8Ss8 25 1i.4
400 3040 25 1125  §550 2m747 2m747 12 FT. 3méss 25 1.4
400 1030 26 11125 1550 2in747  2ni47 12 FT. 3ms858 25 4.4
400 1090 28 W25 1550 2m747 2m747 12 FT. 3m558 25 1.4
40D 1030 28 11125 1580 2m747 2m747 12 FT. 3mb58 25 1.4
400 1130 26 1125 1550 2m747 2m747 12 FY. 53m8s8 27 123
00 1030 40 25 1530 2m747 2m747 12 FT. 3358 25 i
410 1030 40 125 1550 2m747  2m747 12 FT. 3mSs8 25 3.4
400 1020 40 11125 1550 2m747  2m747 12 FT. amG58 25 1.4
400 1030 40 1126 1580 2747 2m747 i@ FT. 3mBS8 25 11.4
400 10236 40 iH25 1550 20747 2wn747 12 FT. 2mb56 25 134
400 1020 40 528 1530 2m747 2m747  i2 FT. 4mBSH 27 123
700 ion 24 150 1565 Im0BZ 3mBBY 22 FT. Bm7GS 50 22,7
700 1000 a4 /50 1550 SmdsZ amB83 22 FY. 8mras S0 22.7
700 1000 34 1150 1550 3m0s2 3me83 22 5T, Bm7OS 50 .22.7
700 1000 34 1150 1550 - 3m052 3mBB3 22 FT. Sm705 50 222
700 1000 45 1150 1550 Sm082 4m273 22 FT. Gm70S 50 22.7
700 1000 45 {150 1556 An0E2  4mM273 22 FY. Bm705 50 22.7
700 1000 5 150 1550 3m052 4m273 22 FT. B8m79S 50 22.7
700 1000 45 1150 1550 3m052 4m273 22 FT. em705 50 22.7
1100 1550 43 1/20 1850 3mM358 6mi0s 32 FT. 9m754 85 29.80
1100 1580 43 20 1550 3m3s58 Bm105 32 FT, 9m754 85 29.60
110G 1580 43 1120 1850 Amass Bmi1ds 22 FT. om754 £5 29.80
1109 1580 87 1A 1550 amB83 Sm495 22 FT. 9Im754 65 20.5¢
14 1580 57 1120 1550 AmBB3 5md4BS 92 FT. 9m754 66 29.50

2002/4800 1300/31C0  40/ad /12 19501250  3mBE2 em7i6  ASFT. i3m718 120 54.80

2000/1800  1300/7100  4/4a iria 1680/1250  3mBS3 6m716 45 FT. 13m718 120 54.60
06/1000 1Z00/1100 4064 115 16501250  3inS63 Bm716 45 FT. 12m718 120 54,60
20001800 1300711109 ¢718% ih2 155071250 3Im6E3 Bm1056 40 FI, 12m162 120 54.80
2000/180C 30071700 47153 in2 1550/1250  3maBd3 ami0& 40 FT. 12mi92 120 54.60
2000/18C6 30071400 47/33 N5 15501250 OmBE3 S5mi05 40 FT. i2m182 {20 54.60
2100/2800 200071800  40/45 114 iS50/13¢ 4mB78 7mB32 55 FT. 18m764 120 84.60
210072800  2000/1800  40/45 il4 18501390 4mb79 7m@32 55 FT. 16m764 120 54.60
3100/2800  2000/1800 #0J45 174 1580/1310 4mS7% 7m832 55 FT. 18m784 120 34.60
3i100/2800  2000/380G0  5%/58 /4 1580/9310 4mb7e Bm7i6 50 FT, 15m240 120 54.60
3100/2800  2000/3800 51/58 14 I550/1310 4m378 Bm716 50 F1. 15m240 {20 54.60
T100/2800  2000/4800  51/58 ile 1650/1310  4n578 3716 50 F1. 15m240 120 54.50
558 928 30 11125 1300 2747 2m7a7 12 FT. 3m658 50 22.7
700 000 34 1150 1550 3m052 3mBB3 | 22 FT. 8m705 50 22.7
700 1000 45 1150 1550 3m0S2 4m273 22 F1. 8m705 50 22.7
1100 1580 43 3120 1550 Sm3588 Smid5 32 FT. 9m754 A5 20.80
1100 1580 $7 1/20 1350 Sms83 Smd85 32 FT. 9Im754 85 29.60

200011800 1300/1100 40/44 ina 1550/1250  3m363 Sm716 45 FT. 13m716 120 54.50
2000/3800 1300/1100 A7/53 112 1550/1250 3m663 Smi05 40 FT, 12m192 120 54.50
. 310072800  2000/1300 40/45 14 i550/1310 4m378 7m332 56 FT. 16m764 120 54.60
3100/2800  2000/120C  51/56 14 1580/13i0 4mS57¢ Sm716 50 FT. 15m2<0 120 54.80



" *Use Copper Conductors on All Heaters

*Use 75°C Wire
CAREYTIZ: TRUQ LERNT /AN VY BHHLT IR 7.6 & 10K0W CASE SIZE

CARACTERISTIQUES TECHMNIQUES DES SERIE 5100
TABLE &
CRARACTERISTICUES ELECTHIGUES
TENSION PROTECTION CALIORE DU
ou TENSIOHN IMTENSITE DU CIRCUIT COHDUCTEUR
HUWERO DE PUISSANCE Bgiunt MOTEUR DE EMN AMP, DE BRANCH. D’aliy. 80°C
CATALOCUE ) EN KXW {00D) RADIATEUR PHASE CONTROLE ‘PAR PHASE CALIBRELY) AWG o
FiF5103 3.3 11.2 208 1 208 15.9 20 12
F2F5103 3.3 1.2 208 i 208 15.9 20 12
208 3 208 9.2 15 14
HFi185102 3.3/2.5 11.2/2.5 240/208 1 2407202 i3.7/11.8  20/15 1274
H£285103 3.3/25 11.2/85 2401208 i 240/208 1371112 2015 1214
240/208 3 2401208 7.9/6.9 1010 14114
G1G5103 33 19.2 277 i 277 11.9 15 14
P3IPS103CAT 3.2 1.2 480 2 24 4.0 15 14
F1F5105 5.0 171 208 H 208 24.1 as 8
FRF5105 5.0 17.4 208 } 208 24.1 35 8
208 3 208 13.9 20 12
:-’.z 155105 5.013.7 17.ili2.8 2401208 & 24907200 20.9/18.0  30/25 10/10
{£285105 5.0/3.7 17.1012.8 2401208 4 240/208 20.8/118.% 30125 10410
240/208 3 240/208 12.110.4  20/15 12414
G1G5i05 5.0 17.1 277 1 277 18.1 25 10
PaP5i05CAT 5.0 171 480 3 24 8.1 15 14
FRF5107CAT 75 25.6 208 1 24 38.i 50 [
208 3 24 20.6 20 10
+F235107CA1 7.515.6 8/19.2 2401208 1 24 31.8/27.1 40135 BI8
240/208 3 24 18.1/15.8  25/20 i0/i2
G1G5307CA| 75 25.6 277 i 24 27.% a5 ;]
P3PSI0TCA 7.5 25.6 480 3 24 9.1 i5 14
FOF5110CAT 9.9 53.8 208 i 24 47.8 60 4
. 203 a 24 27.8 3s B8
HME2B5110CAq 10.007.5 24.1/25.5 24012086 1% 25 41.8/36.1  B6U/S50 46
2a0/208 3 24 24/20.8 30/30 8110
GiG5110CAY 10.0 34.% 277 1 24 38,1 50 8
P3P51100A 10.0 34.1 480 3 2« 1204 20 12
F3F5115CAT 15.0 51.2 208 3 24 a1.7 80 K
HF3B5115CAT  15.0/11.2 51.2/38.4 240/208 3 24 35.1/24.3  50/50 8/8
PaPS115CAT 5.0 51.2 480 3 24 18.1 25 10
HF3B5120CA1T  $9.5/14.3 67.2/50.5 2du/ng A 24 AT7.8/41.1  BOISO MS
PS5 20CA 20.0 6R.3 430 a 24 241 25 8
FaFs125CAT 250 86.3 208 3 24 692.5 90 2
HF3B5125CA1  25.0M8.7 85.0/84.0  240/206 3 24 80.2/5 80/70 ala
P2PR5{25CA1 25.0 85.3 480 3 24 3G.1 40 8
E3F5130CAT 30.0 102.4 208 3 24 83.4 110 2°
HB385130CAT  230.0/22.5  i02.4/76.8 240/208 3 24 72.3/62.5 100/89 213
P3P31300 4% 30.0 102.4 480 3 24 as.2 5C g
=::Famu;:m 40.0 136.5 208 el 24 111.2 150 10
. 4aN5140CA7T  40.0/20.0  125.5/102.8  240/208 3 24 06.4/83.4 125/i5C  i°/2*
POP3140CAS 29.0 132.1 430 3 24 47.0 80 a
FBFS'- 5004 49.6 i62.9 208 2 24 130.0 175 2/0°
AF3B85150CAT  50.0/37.5  i70.6/428.0 240/208 3 24 120.5/104.3 175/150  2/0°1/G*
F3P5150CA 50.0 170.8 480 3 24 69.3 80 3
- USHE105CA4 5. 7.1 500-240 2 240 5.1 i5 i4
U3H5107CA4 7.5 25.6 500240 3 240 7.7 15 14
U3MB110CA 10.0 34.4 600240 3 240 10.2 15 1a
U3H5115CAd 15.0 57.2 600-240 3 240 15.5 20 12
U3HS120CA4 20 58.3 600-240 3 240 20.3 25 16
U3H5125CAL 25.0 85.3 600240 3 240 24.5 35 8
U3H5130CA+ 30.0 102.4 600-240 3 240 29.4 40 8
U3H5140CA4 40 138.5 800-240 3 240 36.8 50 6
U3H5150CA4 50 170.7 600-240 3 240 4.4 60 4



INSTRUCTIONS D'INSTALLATIONS
Fisdioteurs séries 5100

Tous 'es radialeurs électriques sont exnédiés
complétement inontés. L’insiallation comarend la suspen-
sion cle I'appareil, le inontage des accessoires incorpoids
ou de commande a distance, la iilzrie des dispositifs de
contrble (en option) et la filerie électrique de towt 'appareil.

&fin de s'assurer que I'air chaud se nropage aux endroits
voulus, consultex les tables relatives aux distances de
rhontage et a la propultion de I'air incluses Gans ces in-
struclions. VYoir les Fig. i & 2 nour les distances a
rmainteniv de 'appareil au inur el au plafond.

La struciur2 du mu ei/ou ¢u plafond Goit dtie asse solide
alin de sunvortar I poius fOMdING yu radiateur, de ses
suppOIts et e ses accessoires.

S’assuier que Iz courant d'alirmentation soit couné avant
d'insiellar le radiaieur. Véiifiez la tension et 'ordre des
phasss du radiateur inscnts sur la plaque de caractérisii-
aues de ce derniar a l'aridre de l'appareil afin de
s'assuier au'ils soiant les mdmss que ceux dz |'alirmen-
iation de couramt.

Certains appaieils unipolaires peuvant se transforiner en
appareil trivolaire. Sulvaz les instruictions inscrites sur Is
shama de filziis de I'apparzil pow cotie conveision. On
doit rodifier la llleiie des appareils avant ung tension Gou-
ble (HF} si on veut changar la tension de 240 & 208 volts.
Suivaz soigneusarnant 25 insliuctions du shetita de filerie
da l'appaisil. :

Ouvrir la porig d'acces (2 atiaches % de iow)

Enlavez les rohusliss défoncadles cue vous avs2 choisi
a l'arridre du radisteui.

Install2z les accessoires (en opiion) en suivani les instruc-
tions & laus sujst avant ge monier I'sppareil. Suivani le
ben shsmea de iilzrie de 'appareil st de ses accassoires,
branche: ['alimeniation de courani, la mise 4 la terre et
les accassolies aux bomnes coirespondanies ou aux
poinis de brancharnent en utilisent 18s praticues d'usaga.

Volina 02 l.a Boilsg De Janction
xW Pouces Cerras CcC
33-5 744 1219
7.5-10 ic8 3245
5.0 - 20 19e 3248
25.0 - 50 1 5502

Les radiateurs pauvent 8tre raontés la propulsion d'air
éiant horizoniale ou verticale en utilisant léguipemant de
montage des accessoires {en option) de 1a fabrique ou en
utilisani de ia visserie fournie par d'autres.

L'installation finie; replacez la porte d'accés.

Feéglez le tharmostat et I'interrupteur au point désiré puis
metiez I'appareil en marche.

Verifiez si le fonctionnement du radiateur est coivect.

MONTAGE AVEC PROPULSION D’AIR
HORIZONTALE

Las supnorts de suspension & pivot peuvant éire utilisss
&fin ¢a suspendra les radiaiaurs au mur (Fig. 5) ou au pla-
iond (Fig. B).

Montsaz la base de soutien “A” au dessus du radiats
avec les quates vis de 3¢ x 18 el 1as rondslles d'aridi
(dais I'envelopps).

-inee le support de suspansion principal * 3’ au riny ou
au plaiond a 'emplacemant désiré en utilisant les tire-
fonds "'C" ou das pidces de fixation acédauates (jouriies
par d'aulies).

Soulevez lg radiateuws, faites reatrer la lige D" dens le
trou ¢i: supporl da suspsnsgion principal el vigssz I'serou
¢= blocage “E" (dans |'enveloons) jusqu’a ca qu'il soit
& doux tours d'dlre serre.

Eaite3 pivoiar le radiatsur & la oosition désiiée puis saraz
I'dcrou de blockage.

MONTAGE AVEC PROPULSION D’AI&
VERTICALE

(Fig. 7y

Fixaz lzs pstiteg comidias “A" & 'aridre du iadiatewr
avec auatre vis cla 344 x 18 "E", i las iondelles d'arr3l
“F'. S'assursr ue l'aile peipendiculaire des comnitres
faii tace au dessus i av dessous Gu radiaieur.

Fixez los cadres en U D" aux pelites coinidres avec
quatrs vis de 84¢ x 18 “E’’, las rorkiellas "'F", les rondelles
d'acrét “'G"” ai les écrous “H”.

Fixez les grandes corhiéras "J" aux cagres en U D"
avec quatre vis de 34y » 18 “K'", les jondellez “L”, Ias
rondelles ¢'arrét M ef les dcious "N,

Fixez le radialeur et son support monid au plafond, a
I'emplacement dasiré an utilisant un équipsernent assez
robusie pour I2 supporter, lourni nar le client.

NOTE: Lorsque vous rmontez le iadgiateur en utilisant des
tiges liletéas ds 54" (par ¢'autras), ne pas visser la tige
de plus de A" a {"intérieur du dotier.




PRINCIFPES DE FONCTIONNEMENT

Si le thermostat intégré du radiateur (en option) ou celui
qui est installé sur le mur est excité, le moteur du ven-
tilateur de I'appareil et les éléments de chautfage seront
mis sous tension et le resteront jusqu’a ce que la
température aiteigne le réglage du theimostat; a ce mo-
ment, les éléments de chauffage seront mis hois tension.
Le moieur du ventilateur continuera de tourner et
dégagera ainsi la chaleur emmagasinée dans le boitier
jusqu’a ce que le réglage de uéiogation du ventilateur soit
atteint; dés lors, |2 moteur du ventilateur ne sera plus sous
tansion. Les appareils avec un interrupteur de ventilateur
a deux vitesses installé a la fabiicue (25 - 50 KW), seront
expédiés avec {3s ventilateurs réglés sui la ‘‘petiie”
vitesse. La cliani a |3 choix de I3s iégler sur la *'grande”
vitesse. Pour las apparsils disponiblas avec des circuits
séparss, e ihermwosiat a daux réglages (3n option) devra,
quand on le fermera, matire sous tension |8 motaur du
ventilataur at I'é1ément de chauffage a2 premitie phase.
Si la {empéiature coniinue de tombaei, |2 tharthostat fat-
tra sous fension F'él2inant de chauffage de dsuxidrne
ohese. Le courant des cdeux phases des dldments. de
chauifage sera coupé en séquencs invarse loisque la
températuie s'dlévara jusau’au réglage ¢u lhermosiat. Le
moteur du veniilateur continuera de tournsi et dégagsia
ainsi la chalaur eminagasinde dans le boltier jusgu'a ce
que Ia raglage da dérogatioin du venlilatewr soit atieini;
d&s lors, le moteur du ventilateur na sera plus sous
tension.

Le thermostat de stratificaiion mointd sur I'appareil mat-
fra sous iension le motaur du ventilataur jusqu'a ca Gue la

tempéiature s'éléve au-dessus de son réglage. Lorsque
le thermostat de stratification monté se ferme quand
la teripérature s’éléve et qu'au méme moment le the:-
mostat mural se ferme aussi, le moteur du ventilataur et
I'élément de chauffage seront mis sous tension
immédiatement, cornme Gécrit plus haut.

La limite maximum de sécurité du réenclenchement
automatique coupera le courant alimentant les éléments
de chauffage et les circuits de contrdle lorsque la
temperature s'élévara au-dessus du réglage de ce
dispositif. La dérogation de sécurité du ventilateur ¢iavra
mattie sous tension le moteur du ventilateui' chaqua fois
qua la réglage de ce disposltif est dépassé alin e Gégager
ainsi la chalsur emmagasinée dans le boitisr. Loisaua
Finterrupteur du veniilaleur est nlacd sur la position
“MARCHE" (pour {a saison ¢’'été), le moteur du van-

. lilatsur seia alimants.

NOTE: Le (hermostat mural doit 8tre réglé a la position
“ARRET"” durant ce type d’opérations (appareils inunis
da coniactaurs).

Pows les thermostats équippss avac un inteiruptsui de
ventilateur intdgrd, placez linierrupiaui & la position
*CHALEUR" ou & la positoin “AUTQ" afin de faire fonc-
tionner le veantilaiaur ol las élérnents Gui seront sous |e
conivdle du thormrostal commea décrit plus haut. Loisque
linterrupteur ast plac# a la position “ARRET”, I'alimsa-
tation de courant de I'appareil devea ire coupés. Lois-
que l'interruptsur sera & l2 position “VENTILATEUR", |
alimeaniation de courant des éléments serz coupde ai le
ventilalour sera iminédiaiemant mis sous tansion.

APPAREILS A PROPULSION D'AIR YERTICALE — MODELES

OHFEUBEYN A TCLENS (aterdard] A1 O HUIFNE
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TABLE 1 -
HAYT, T MaUT. BAUT, HAUT, BAL
WAX. HO. € RIAN. MAOL KO. D2 NO. 0% D& NQNTAQE A
USEo g MONT. - ¢ 9rocK MOeiT. 3 MORT, & STOCK BTOCK 45°  OUVIAT| 4£*  OUVERT
3.3 & ‘6.0 KV [2m747] 6m105| am052| STD 2m747 441578 - - WA A -_— - -— -
7.5 & 10.0 KWW (ame03 ] 12m211 | 6m716| STD Imes3 9m158 3m052 om158 | AD5120 | RDS120 0 4m2/3 |10OMSSD 8SmT158
15.0 & 200 Y/ |5m495]15mB74| 9m158| STD 5mdgs | 12m236 4m579 | 11mEC0 | ADS120 | RD5120 | 9m273 6ma10 [12m821 10mes
25.0 & 30.0 W (6m716) 22mB96 | 12m821 | STD 6m716 15m780 5m189 | 15m264 | AD5150 | RD5150 em105 9Im158 |18mB27 1Im4d2
40.0 & 50.0 10 (7m3261 25mB43 [ 14m348  STD 7m326 19m537 6m105 | 18m3168 | AD5150 | RDS5150 |5m:95 BmS47 |20m758 16mM485

STD = Standard /A = Mot Appliquable

-+ .es dilfuseurs {en option) donnent une propulsion d’air supplémentaire aux installations & sortie d’air verticale. VYoir les
illustiations ci-dessus.
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SERIES 5100

TASKMASTER

Montage horizontal ou veriical
radiaieur industriel et commeaicial

(USA} JOHNSON CITY, TN 376024873

i

NNAWSWRITT R (R 1/ 704,

INGSTRUCTIONS D'INSTALLATION EY LISTE DE MATERIEL

ATTENTION: LISEZ LES INSTRUCTIONS SOIGNEUSEMENT AVANT DE COMMENCER
LINSTALLATION, LA MISE EN MARCHE OU LENTRETIEN DU RADIATEUR
TASKMASTER. GARDEZ CES INSTRUCTIONS PCUR UTILISATION ULTERIEURE.

- CARACTERISTIGUES

Radiaizur $lscirique avec veniilaieur, disponible suivent
les lansiois siandards de 208, 240/208, 277, 480 ou ds
600 volis.

Dix pulssances de chauiiage standard ds 3.3 IOW/11,280
BTUH juscu'a 50.0 KV¥3170,600 BTUH.

Les modsles unipolaires de 3.3 jusqu'ad 10.0 KXW da 208
8t 3 240/208 volls pauvenl sa transformer sur le chran-
tiar er: modsle tripolaire. (1as modélgs unipolzires de 3.3,
50, 7.5 o 10 KW ¢o 277 volis n2 pauvent gire
lransforinéds).

L. volet intérieur spécialemsant congu parmei au ven
iilateur ¢'apneler 1'air unifortdément & travars I'élément
inassii en acier.

e diffuseur congu vers I'axtéiisur et les volets tnontés
dirigent plus encore uniformément la mopulsion ¢e I'air
afin de répondre aux exigences spécifiqgues du rmontage
norizontal ou vertical de I'appaieil.

Suppoits de moniage mui/plafond ou verticaux en option,
T {comme requis).

Quatre 4crous souués sont disposés au dossus et a
P arriére du boitier pour 1= rontage ds I'anpareii au chan-
tisr avec des liges lilaldss ou des boulons avec chalne.
(vissaris loumig par d'autres).

Ditfusew andimosiat ou radial (en option), donnani unse
proputtion d'air diversifida lors du moniags vertical de
P'appareil.

histruments e contrble variés pour instaliation sur ls
chantisr, Inigrruptour, thermostat, intsrrupteur du ven-
tilateur pour la saison estivale, themostiat pour récunéra-
tion g chaleur. Tous ont leurs conductaurs dquinpss de
some-fils 4 laing, (A l'sxception de 'intsrruptaur)

Tableav de branchsment de la filardie da tous Jes in-
strumenis de controle intégrés, en uin soul endroil.

Circuit ¢e coniible standard basse tansion de 24 volis sur
tous les riodeles avac transfoimateur ou contractsur.

Boite te contrdle spacisuse ayant une poite d’accés
fermée 4 I'aide de deux attaches Y2 de tour pour rendre
l'installation facile.



INSTRUCTIONS POUR UN EMPLACEMENT
CORRECT

Une fois que la charge totale de chauffage est calculée,
le nombre ei ia puissance des radiateurs doivent atre
determinés. Un grand nombre de radiateurs A faidle
puigsance donnent une répaitition de chalsur uniloime;
ceite solution est recommandée lorsque ia suiface sera
occupée par un nombre celativement ¢éleve de personnei
sécdantaire, travaillant peut étre sur des lignes de pioduc-
tion ou sur des bancs.

Ui nombre élavé de radiatewsrs de plas faible puissance
ot tendance & nrévenic des cowants ¢'air cheuds, &
récivire 12 nivead du biuil, ot 3 augmenter la répactition
de la chaige afin d’aider & réduire la demands en dlac-
tricité =t les colits d'opéiation.

Dans les entrendis ol la répartilion da la chaletr et una
temséraiurs constants sont moins imporianizs, un plus
grand nombia de racdiaieurs & havie puissance peuvent
ira utilisds; dans bien das cas raduisant ainsi lsg coflis
d'origine. Afin de raaintenir une rénartition do chalew
raisonnable et réduire cio sévergs stiaiificalions mémea
dans les endroits ol le piafond esi plus bas, la volums
¢'aiv total Ge tout 'espacs doit passar’ & tiavers e iadiatew
2 peu pras tiois fois par hoeure. (divisez dbar 20 lo volume
total sn pieds cubas afin de détsrminar le dabit tolal on
PCM d9s radiataurs). ‘

1l gsi imporiant que Ia tension nominale ds Péquipement
de chauffage soit Ia mame aue celle de Ualimentation da
cowrant. La tension ¢a courant en excs de ia tension
norinals du radiaiewr psut sndommager 'équipement.
L& tension d'alimeniation nlus basso aue collg da la ten-
sion nomingle du radiatewr diminuera la puissance ds
colui-ci €t en mdme temps vous piendrez 18 rsqus d'en-
dominagai les pidces.

RENSEIGNEMENTS GENERAUX SUR LA
SECURITE

ATTENTION:

Suivaz tous les codas locaux d'élacivicité ot sur la sscusiid,
NEC, OSHA et TACNOR,

Afin d'éviier les chocs dlecirinues possibles, s'assuier qua
le colrant éleclicue est count au niveaw 43 I'interruptowr
principal avani le filage ou 'entetien de I'apparsil.

Si linteriunteur de 'climsniation n'est pas intégré el si
il n'ost pas visibla, vartouillez-le en position “ouveri” et
- étiquetiez-le alin ¢'srnpethsr une ferreturs de courant
inatendue avant que I'on fasse V'entielian ds V'apparsil.

Quand I'appareil est instailé il cioit étre électiiquement ris
Alaterre en accord avec MEC, les ussages standaids de
indusirie et I'4CNOR.

S'assurer que V'alimentation est conforme aux exigences
ue votre équipement. Voir fa table 2 pour se renseigner

2

Les raciateurs horizontaux sont recommandés pour les
endroits cu les plafonds sont bas (maxirmum de 153 18
nieds). Ces radiateurs devront 8tre concentrés le long des
murs donnant sur 'extérieur ou sur d'autres engroits ol
il v a de grarvies pertes de chaleur, espacés afin d'oblenir
un mouverent 'air circulaire, chaque radiateur accep-
tani Pair propulsé par I'autre. Des radiaieurs vetjicaux
supplémentaires propulsant I'aic vers ke bas avec des Gif-
fuseurs aoprowiiés peuvent é&tie installés pour con-
trebalancer les pertes de chaleur au plafond.
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sur le calibie du fil conducteur, lintensité du circuit, eic.

Véiifiex la tension el 'ordre des phases dus ragiateur sur
sa plague de caractdristiques afin ¢e s'assurer qu'ils soit
les mames que ceux de alimentation élecirique.

L.as shamas de {ilarie des radiateurs ot les connaciions
do I'alimentation sont en permanences & I'intédeur de la
noite d'accss Gu raciateur. Toules les bornas sont mar
quées conformémant avec la shéma de filade. Le filage
das accessoiras est montré sui e shéma da filarie de 'ap-
pareil et sur la documentation le concernant.

Le radiataur doit &tre montéd au moins & 8’ au dessus du
plancher afin d’empécher un contact accidentel avec les
ailettes ciu ventilateur pouvant occasionner ¢es blessures.
installez I'appareil de fagon a ce qu'il n'y ait aucune
obstruction A I'entrde ou a la soriie, Maintenir les dimen-
sions indiguces sur les tables 1 & 2, Fig. 1 & 2.

Le support de montage mur/plafond et les provisions pour
I'ancrage doivent &tre assexz résistants pour supporter le
poids combing du radiateur el du support.




Raychem

AMC-F5

Fixed Setpoint Thermostat 40°F (4.4°C)
for Qrdinary Areas
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Description

The AMC-F5 thermosiat is designed for
controlling freeze protection heat-racing
circuits in ordinary areas. The thermostat
has a fixed nonadjustable set point of
40°F (4.4°C) and can be used in an

ambient-sensing mode (with capillary
coiled) or a line-sensing mode, or it can
be used to control a contactor coil.

Additional Materlals Required

AT-180 aluminum tape (for line-sensing applications)
Wire nuts

Specificatlons

NEMA 4X
Lexan 940 plastic

Enclosure:

Sensor exposure limits:
Housing exposure limits:

-30°F to 140°F (-34°C to 60°C)
—30°F to 140°F (-34"C to 60°C)

Switch: SPST

Electrical rating: 22 A at 125/250/480 Vac

Accuracy: +3°F (+1.7°C)

Deadband: 3°F 10 9°F (1.7°C to 5°C)
above actuation temperature

Set point: 40°F (4.4°C) non-adjustable

Set point repeatability: +3°F (x1.7°C)

Sensor type: Fluid-filled (silicone) bulb and
30-inch capillary

Sensor material: Tin plated copper

Connection: Wire nuts (customer supplied).
J4" NPT conduit hub.

Approvals

Ordinary Areas

G

usito

A\ WARNING: This component is an
electrical device. It must be installed
correclly to ensure propei operation
and to prevent shock or fire. Read

instructions.

these Important warnings and care-
fully follow all the installation

Component app:ovals and psrforinance
ars based on the use of specified parts
only. Do not use substitute parts or vinyl
electrical tapa to make connections.



Installing ihe Thermostat

~— Conduit
drain

. Verify that the thermostat is suitable

for the area where it is to be
installed.

. Check the line voltage and the heat-

tracing load to ensurs that the ther-
mostat ratings are not exceeded.

3. Mount the unit in a position that

prevents condensation from drain-
ing into the enclosure from the con-
necting conduit, (see diagram at
left).

Positioning (Amblent)

. Mount ambient-sensing units in the

area exposed to the coldest tem-
perature and most wind. Do not
mount on the side of a warm

building or In a location that is
exposed to warm alr currents or
direct sunlight.

Positioning the Sensor Bulb
(Line Sensing)

Sintde tracod

~— Hooting coble
, Control buib

Position the bulb in the lower quad-
rant of the pipe as shown in the dia-
grams to the left. Place the bulb at
least three feet from pipe sup-
ports, valves, or other heat sinks;
protect the capillary from kinks or

For metal-tank-wall sensing, use

the BCK-35 bulb clamp (purchased

separately from Raychem) and
install the clamp per the instructions
provided. Make sure there is no air
space between the tank wall and

Fﬁ Cable

Figure 1. Heat-tracing control

o ATamoupe bends less than 12 inch in radius. the bulb.
. Tape the bulb firmly to the pipe with For installation on plastic tanks, con-
AT-180 aluminum tape, making sure tact Chemelex at (800) 545-6258.
Daubt: tracea there is no air space between the
Houmu catio bulb and pipe. Do not overlap the
c‘m. themostat bute bulb and heating cable vith the
AT-180 tape same piece of AT-180 tape.
\Wiring
Power Supply Power Supply
GFEPD
——————————  120-V supply — 120-V heating cable or
EWQJ 208-V or 240-V supply GNMNGNe @, @a @ | 208-V supply - 240Vlu.al|ng cablo
N 2 120-V supply
D ‘_O; 1| contran
m Pupls 1 _: themostat
= J; Oc I' Conlrol [ i\”f Blue v= I_
- thermostat - -
Bluo L—Q e 4 l 3 — ©’
whe ,—hZO-V or
_,\_n___@) : 240V
coil
]
G | | Power | R Thoermostat bulb
3 conncglion {sse “Posltioning”
Themnostat bulb L. || instructians above
{see "Posilioning” Brad A mouniing detalls}
Braid instructions above
i ‘ mouniing details) I;r;\lﬂ
.A{ Heanng Heolir
<ablo
o

Flgure 2. Contactor control

For switching haat-tracing loads greater than 22 A
or switching rnulliple heat-fracing circuits,

Raychem Corporation

Chemelex Division

300 Constitution Drive
ienlo Park, CA 94025-1164
Tel {800) 545-6258
Fax(415) 361-6711

All information, including illustrations, is believed to be reliable. Users, however, should inde-
pendently evaluate the suitability of each product for their application. Raychem makes no
warranties as ta the accuracy or completeness of the information, and disclaims any liability
regarding its use. Raychem's only obligations are those in the Raychem Standard Terms and
Conditions of Sale for this product, and in no case will Raychem be llable for any incidental,
indlract, or consequential damages arising from the sale, resale, use, or misuse of the prod-
uct. Specifications are subject to change without notice. in addttion, Raychem reserves the
right to make changes—without notitication to Buyer—to materials or processing that do not
affect compliance with any applicable specification.

© 1355 Raychem Corpcration  Printed in USA P/N 770P95 HS55203 1/85



Raychem

MATERIAL SAFETY DATA SHEET

fssae No: 6 LEffective Dade: October 1994 . Serinl No.;s RAY/3122

PRODUCT IDENTIFICATION Ziiisdiias SNSRI

THIS MSDS IS FURN lSHED FOR 4 GROUP OF PRODUCTS WHICH HAVE STMILAR PROPERTIEIS DURING
NORMAL CONDITIONS OF USE, BUT WHICH MAY EMIT DISSIMILAR THERMAL DEGRADATION BYPRODUCTS
LE OVERHEATED. FOR MORESPECIFIC INFORMATION, PLEASE CALL (415) 361-4907.

Prodoct Nawe: Thenmofit Heat-Shrinkable Polymeric Products  Chemical Name: Not aiap]iaxble, mixture
(cxcluding Solder Slceves see separate MSDS)  CAS #: Not applicable, mixture
DOT Proper Shippiog Name: Not regulated

Manufacturer: Rayebem Corporation DOT ldentification No.: Not regulated
380 Constiitntion Drive DOT Hszard Classification: Mot regulated
Menlo Park, CA 24025 TSCA Inveotory Status: Exempt

FOR CHEMICAL EMERGENCY, SPILL, LEAK, FIRE, EXPOSURE or ACCIDENT
Calt CHEMTREC - Day or Night - 1-800-424-9300 ‘T'oll free {n the continental U.S., Hlawaii, Puerto Rico, Crmxla, Alaska or
Virgin Islsnds, For ealls origiuating elsewhere: (202) 483-7616 (eoilect calls aceepted)

For non-emergency heslth and safety informatice, call: (415) 361-4907

A

@ APCONN,

- % HAZARDOUS INGREDIENTS  {iiiman

Heat-Shrinkable Polymeric Products are not hazardous during proper installation, but may emit hazardous thermal decomposition and
combustion byproducts if overheated to degiadation. See "Thermal Degradation and Combustion Byproduct” section of this »SDS
for more specific information. Base polymer materials include polyethylene and olefin copolymers, fluoropolymers, chloropolymers,
polyainides, polyesters, and silicones. Heat-shrinkable products may be coated with or used in conjunction with adhesives/mastics
vhich are based on olefin copolymers or polyamides.

' PRODUCT APPLICATIONS {77

Typical uses of heat-shrinkable polymeric products include primary electrical insulation, EMI/RF1 shieiding, cable Jjacketing and
repair, stiain ielief, component encapsulation, watciproofing, packaging, environmental/mechanical protection, and cable joining,
splicing, and termination in commercial and military/acrospace electronic applications.

SRR KON ST 2 z SREEY

PHYSYICAL PROPERTIES &

PRI

Appearzace and Odor: Plastic tubing and molded parts in a variety of shapes, sizes and colors. No odor.

Boiling Poiot: Not applicable Vaper Pressure (mim Hg @ 20°C): Not applicable
Volatility (% by Vohioe): Not applicable Vapor Deusity: Mot applicable

Specific Gravily {(Water=1): Not applicable Evaporation Rate: Not applicable

Flash Poiot (°FYiMethod: Not applicable Solubility ks Water (%): Insoluble

Flammable Limits in Air (volowme %): Lower Not applicable Upper Not applicable

Exposore Liaits: There are no established cxposurc limits for polymer mixuures.
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Issue No: 6 Effective Date: QOctober 1994 Serist No; RAY/3122 §'
: ' Page 2 of 4 -
tlealth Effects/Symptomns of Exposure.
Proper installation of this product creates 0o ¥nown acute or chrosic health hazards.
Acute (Stort-Term Exposure):
Eye Contaet: Contact with moiten material may cause thermal bums.
Skin Cootuict: This product is not expected to be.a skin irritant. Contact with the molten material may cause thermal

burns. No harmful effects are expected from skin absorption of this product.
Ingestion (Swallowing): Ingestion of this product is highly unlikely. There is insufficient information available on this material

to predict the effects from ingestion.
lnhalation (Bresthing): In common with most organic materials, thermal degradation and combustion byproducts may be toxic

and should not be inhaied. (See Comments below and the Thermal Degradation and Combustign
Byproducts Section for more specific information.)

Chronic (Long-Terw Exposure):

None of the ingredients to which users may be exposed and which are present st equal to or greater than 0.1% of the
product, are listed by OSHA, NTP; or IARC as suspect carcinogens.

comments:  Overheating the product to charring or burning may produce vapors that may cause eye, skin, nose 2ad throat
rritation. Persons with pre-existing eye, skin, or respiratory disorders (e.g., asthma condmons) may be more
susceptible to the effects of these vapors.

Sta‘niiily at room (emperature: This product is stable under normal conditions.

Conditions to Avoit: Avoid overheating of product.
tncompatihilities (Materials to Avoid): MNone Imown.
Hazardouws Polymerization: Will not occur. No known polymerization conditions to avoid.

Thermal Degradation and Comnbustior Byproducts: In common with most organic materials, degradation and combustion
byproducts may be toxic and should not be inhaled. Thermal degradation is not significant at temperatures achieved during proper
installation, as directed by product installation guides. At temperatures higher than those recommended for proper installation, meost
significantly if the product bums, the thermal degradation and combustion byproducts wiit depend on the base palymer used, and may
include, but are not limited to, carbon monoxide, carbon dioxide, aldehydes, acetic acid, low molecuiar weight hydrocarbons, silicon
dioxide, hydrogen chioride, hydrogen fluoride, hydrogen bromide, fluoro-olefins, and oxides of nitrogen, phosphorus, and suifur.

Handling: Avoid any vapors given off if the product is heated 10 decomposition, as shown by a darkening and browiiag of the
slecve. Avoid contact with molten material. Heat-resistant gloves are required if hot products are handled after installation. Do not
consume food, beverages or tobacco in the immediate worlc area. Wash hands before eating, drinking or smoking.

Other Precoutions: Avoid heating products beyend temperatures required for normal installation. See installation istructions
for proper instaliation procedures. If product chars or bumns, immediately stop heating. Avoid mhalmg any fumes which may be
given off under such circumstances. Allow anv vanars ta dicnerce and unmeilasa hadnan awwtioocis -
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Issue No: 6 Effective Date: October 1994 Seriai No: RAY/3122
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This information is supplicd in accordance with the OSHA Hazard Commauniéation Standard (29 CFR 1910.1208) and the California Safe Drinking
Watcr and Toxics Enforcement Act of 1986 (California Health & Safety Code 25249.6). Users are adviscd that thcy may have additional disclosure
obligations undcr other federal, state, and local laws. Users are advised 1o enssure that this information is brought to the attention of the emplayzcs,
agents, or contractors handling this preduct. Distributors of this product are advised to forward this document, or the information containcd herein,
to their purchascr. Raychem makes no warranties as to its accuracy or completeness and disclaims any lability in conncetion with its use.
Raychem's obligations shall be only as set forth in Raychem's standard terms and conditious of sale for this product and in no case will Raychem be
liablc for any incidental, indircet, or consequential damages arising out of the sale, resale, use or misuse of the product. Uscrs of Raychem products
should make their own evaluation to determine the suitability of cach such product for the specific application and to establish safe handling and
instaflation procedurcs. :

Data Sheet Prepared By: Linda Massey, Corporate Toxicology Date: October 1994

Data Sheet Approved By: Yutaka Kawazoye, Thermofit Division Date: October 1994
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FOREWORD

This publication has been prepared by the Air Movement
Divislon of the Alr Movement and Control Assoclation, Inc.
(AMCA). The Information contained In this publication has
been derlved from many sources. The suggestlons made
must of necessity be general In their meaning and cannot be
applied literally to all specific situations or conditions.

The safety recommendatlons contained hereln are Intended
to assist Installers, maintainers or-other users of air moving
devices In the safe operatlon and use of the devices
mentloned. These recommandations do not represent the
only methods, procedures or devices appropriate for the
situations discussed. Caution should be used at all times
when working In or around moving parts and one must not
rely solely upon the general cattlonary Instructions offered
in this booklet. Your safety will depend upon your exerclse
of reasonable care and caction In the presence of moving
parts.

AMCA disclalms any and all warranties, express or implled,
ragarding the products sold by the manufacturer with which
this booklet has been provided. Further, AMCA recommends
that competent personnel be consulted in deciding what is
the preferrad or recommended safety procedure In a
partlcular Instance where the guidelines contained in this
booklet are unclear or In any way Incomplete.

AMCA has offered the information within this booklet to
asslist In the safe operation, maintenance and use of the
products sold by members of AMCA, In so doing, AMCA
expressly disclalms lability for any injury or damage arising
out of the operation or use of the product or the warnings or
Instructions contalned hereln.

These recommended safety practices were adopted by the
AMCA membership on October 25, 1990.
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POWER ROOF VENTILATOR

PROPELLER FAN

WALL EXHAUSTER

AXIAL FAN

UPBLAST ROCF EXHAUSTER CENTRIFUGAL FAN
t.  INTRODUCTION

Fans and other air moving devices are made in a wide variety of
types, sizes and arrangements. This publication addresses the
proper use and instaflation of industriat and larger commerclal fans,
1t is not intended to address residential fans and small commaerclal
fans.

Various "size® factors are important when assessing potentlal for
injury; some factors are. dlameter of impsller (wheel, rotor,
propeller), rotational inertia, voltage and current.

This guide ts intended to assist in the safe Installation of air moving
sguipment and to warn operating and maintenance personnel of the
commonly recognized hazards assoclated with this equipment.

Handling and installation shouki shvays te performed by axperienced
and trainedd personnel.  In addition to tollowing the manufacturer's
Instaliation Instructions, care must be taken 10 ensure compliance
with federal, state and local rules, regulations, codes and
standards.



2. PERSCNNEL SAFETY ACCESSORIES

Protective devices are ncorporated as standard construction on
some types of fans but on many fans, these devices are offered as
optional accessorles. This is done bDecause the need for the
devices and the design required wlll frequently depend upon the
type of systam, fan location and operating procedures being
employed. The proper protective safety device to meet company
standards, ‘ocal codes, and the requirements of the Occupational
Safety and Health Aci must oe determined by the user since safety
requirements vary depending on the locatlon and use of the
equipmant. if applicable local conditions, standards, codes or
OSHA requirernent requira the addition of safety devices, the user
shouild specify and obrain required protective safety devices. from
tha fan manufacturer or others and should not aliow the operation
of the aquipraent without them. Examples of avallable guarding
devices include the iollowing:

2.7 FAN GUARDS

All tans have moving parns which require guarding In the same way
as other moving machinery. Fans located less than seven (7) feet
abova the floor requira special consideration as specified in the
Occupational Safety and Health Act. Local code requirements
should be followed.

Root mounted fans anc other fans which are generally not
accessibla need not in all instances feature safety guards which
migiit otherwise be appropriate. Where accessibility to these fans
Is occaslonal or infrequent, the expense of permanent guarding
may be reduced through the use of lockout switches and suitable
warnings. In such cases, maintenance personnel should engage
the lockout switch before undertaking any maintenance or repalrs.
As in the case with other machinery involving moving parts,
commor sense and caution wili preserve personal safety.

Sl
\F

INDUSTRIAL TYPE GUARD
FOR PROPELLER FAN

8

MAXIMUM SAFETY GUARD
FOR PROPELLER FAN

SCREEN ON ROOF VENTILATOR.

2.2 INLET AND OUTLET GUARDS

Axial and centrifugal fans are usually connected directly to
ductwork which wlll prevent contact with the internal moving parts;
when an exposed inlet or outlet represents a hazard, a suitable
guard must be installed. .

CENTRIFUGAL FAM PROTECTED BY DUCTWORK

7



INLET OR QUTLET GUARD
ON CENTRIFUGAL FAN

CGUARD FOR AXtal FAN
WITH NON-DUCTED INLET
OR OUTLET

2.3 DRIVE GUARDS

Fans may be driven directly from the motor shaft or through a beit
drive. Where the beafing assembly, rotating shafl, sheaves, or
belts are exposed a sultable guard may need to be provided.
Some example guards are shown below.

o

DRIVE COUPLING GUARD

HEAT SLINGER GUARD

(Shaft and bearing guard
omilited for clarity)

SHAFT AND BEARIMG GUARD

Drive guards may be required for tubular centrifugal or axia! fans ¢
cover the exposed drive sheave and belts ourside the fan housing.

DRIVE GUARD - AXIAL FAN

A typlcal centrifugal 1an drive guard may vary with the arrangement.
Safety guards shall be used when drive systems are accessible o
personnel. in restricted areas, omission of the back cover may be
acceptabla.

DRIVE GUARD - CENTRIFUGAL FAN



3. THE HIODEN DANGER

In addition 10 the hazards of roiating machinery, fans present an
additlonal potential hazard by virtue of thelr ability to draw in loose
material. Solid objects passing through a fan represent potentially
dangeious ‘projectiles. Solld objects can cause fan failure by
physically damaging the impeller blades.

Whenever there Is the possibllity of solid objects being drawn into a

remiote intake, the intake shall be guarded at all times. in the event
the guard is removed ior any reason, the tan must be disconnected

and locked out.

e

SPECIAL PURPOSE INTAKE SCREEM

Where fans are Installed over an occupled area, safety guards
should be provided to prevent dropped objects from entering this
area during Installation and maintenance.

Access doors to a fan or duct system should not be opened with the
fan in operation or coasting 10 & stop. Power shall be locked out
prior 1o access into a fan or ductwork. Even when locked oui
electrically, fans may ceuse Injury or damage If the Impeller is
subject to “windmilling.* The Impeller should be secured to
physlcally restrici rotational movement.

BOLTED ACCESS DOOR IN DUCT
10

On the downstream (or. pressure) 'slde of the system, releasing tha

door with the system In operation may result in an explosive
opening. On the upstream (or suction) side the inflow may be
sufficient to draw in tools and clothing, etc., and create & hazard.

" The stroboscopic effect of cenain lights in combination with cenlalin

fan speeds may cause a rotating assembly to appear stopped.
4. ELECTRICAL ISOLATION

Every fan must be provided with a disconnect switch which will
allow it to be isolated completely from the electrical supply.

Most roof-mounted fans and many others are started by remota
switches or push-buttons, by interlocks with other equipment, or by
‘automatic controls. In order to protect maintenance personnsl
from someone starting the aquipment from a remote switch while
maintenance is being paerformed, a disconnect- switch should be
provided close to the fan in order that the maintenance person can
“positively” lock off the power when working on the fan.

In some installations other equipment, such as gas burners, may be
Interlocked with the fan so that disconnecting the fan wlli
automaticaily shut off the burner o7 other device. Malntenance on
systems of thils type shoutd be performed only under the
supervision of competent engineering personnel and in accordancs
with applicable codes and standards.

LOCK CARRIED BY
MAINTENANCE PERSONNEL

1




5. START-UP CHECK LIST

Before putting any lan into initial operation the manufaciurer’s
instructions must be followed. \n addition, the following check list must be
completed.

1. Lock oui the primary and all secondary power sources.

2. A complete inspection shall he made of all oi the ductwork
and iie Interior of the fan. Make certain thers Is no foreign
matariat which can be drawn Into or blown through the tan or
ductwork. Eyes should be protected against undetected
forelgn material through the use of safety goggles or other
appropriate means.

3. Make sure the foundatlon or mounting arrangement and the
duct connections are aciequately designed In accordance with
recognized acceptabla engineering practices and with the fan
manufacturer’s sacomrnendailons.

4.  Check ang tighten all hold-down (securing) bolts.

5.  Check the fan assembly and bearings for proper grounding o

’ prevent static electricity discharge.

6.  Spir the Impeller to determine whether it rotates freely and |Is
not grossly out of balance.

7. Inspect impeller for proper rotation for ihe tan design.

8. Check all set screws and tlghten, ii necessary.

9. Check belt drive or coupling alignment; use recommended
belt tension.

10. Check the belt drive for proper sheave selection and make
sure they ara not reversed (excessive speeds could develop).

11, Properly secure all saiety guards.

12. Secure all access doors to the fan and ductwork.

13. Momentarily energize the fan o check the direction oi
rotatlon.

14. Switch on the elsctrical supply and allow the fan to reach full
speed. Check carefully fo::

a) Excesslve vlbration

b) Unusual noise

c) Proper belt alignment

d) Proper lubrication

e) Proper amperage and voltage values.

!l any problem !s indicated, SWITCH OFF IMMEDIATELY.

Lock out the electrical supply, secure the fan Impelier if there
Is a potentlal for windmillling, (impeller turning due 1o a draft

12

through the system). Chack carefully lor the cause of the
trouble and correct as necessary.

Even If the fan appears to be operaling satisfactorily, shut
down after a brief perlod and recheck items 4 through 11 as
the Initial start up may have loosened the bolts and st
screws.

The fan may now be put into operation but, during ihe first elght
hours of running, It should be periodically observed and checked
for excessive vibration and noise. At this time checks should also
be made of motor input current and motor and bearing temperaturas
to ensure that they do not exceed manufacturer's recommendations.

After eight hours of satlsfactory operation, the fan should be shut
down to chack the following items and adjust, if necessary (lock-out
power).

All set screws and hold-down bolts
Drive coupling alignment

Beit drive alignment

Bearing houslng temperature

Belt drive tension

bR S

After twenty-four hours of satisfactory operation the fan should be
shut down [(locked out) and the drive belt tenslon should de
readjusted to recommended tenslon.

6. SPECIAL PURPOSE SYSTEMS

Fans which are used to move anything other than clean air at
normal temperatures (up to 150°F) may require special precautions
to ensure safe operation. Explosive or toxic fumes, vapors or
gases, transported sollds, high temperatures and cosrosive
contaminants will present special hazards which must be carefully
consldered. All applicable federal, state and local codes and
industry standards shall be followed. The fan manufacturer's
recommendations for the specific type of application shall be
followed.

Where the system will handle explosive or flammable materials (l.e.
dust, fumes, vapors or gases), fans of spark-resistant construction
shall be used. AMCA Sitandard 99-0401 defines the Industry's
standard types of spark-resistant construction and shail de

13



consulted when specifying fans for this use.

When a fan is handling toxlc o explosive materials--even In traces--
care must be taken 1o ensure that they have not collected In areas
which are accesslble 10 workmen or other persons. Fumes or
vapors can collect in “air trap” areas, particularly when a system Is
shut down,

Materlal-handling jans are specially designed to allow the fan to
handle & specific type of material without excessive accumulation
of material on the fan impeller. Fans handling corrosive gases or
erosive materials must be checked nerlodically. if loss of material
is evidenl, coniact the manufacturer. To ensure satisfactory
operation it is essentlal 10 observe the manufacturer’'s limitations
concerning the itype ol material to be handied by the fan.

Fan ratings and maximurn spead limits are based on the use oi alr
ai 70°F. Attemperatures above the normal range (above 150°F) e
reduciion must be made In the maximum speed limit. Information
‘on this reduction and on other precautions to be taken for high
temperature applicatlons should be obtained from the fan
manufaciurer. Parsonnel working near high temperature fans
should be aware that coming In contact with the fan's housing or
ductwork could result In serlous burns. Gloves or other appropriate
protective apparel should be worn whenever warking in close
contact with heaied nousings or ductwork.

Corrosive contaminants can be iormed when molisture combines
with an active airborine chemical. Fans subjected to corrosive
attack will corrode bHut stitadle proiective coatings or material used
In the fan construcilon can delay corrosion. Protected fans must
be régularly inspecled to ensure thal the protection remalns
effective.

In outdoor installatlons where water can accumulate within the fan
housing, provide for the insialiailon of adequately sized dralns.

7. WARNING SIGNS

A preventive malntenanca program Is an important aspect of &n
sffective safely program. Investigate any changes to the fan.
Refer to AMCA Publicatlon 202, Troubleshooting, for a more
detailed explanation of Investigating procedures, Consuli your
mamrfacturer or other quallfled consultant with questions concaming
changes observed during periodic Inspectlons.

7.1 EXCESSIVE VIBRATION

If excesslve vibration Is observec siop the ian untll the causa is
corrected. Check for material build-up on the impeller. Gensraliy
this will show up as material flaking off the fan impeller and causing
an Imbalance which may lead to fatigue failure of the impeliar.
Excessive vibration can also ba caused by looseness in the driva
train, misallgnment or impeliar damage. Contact ths fan
manufacturer for the maximum vibration level i it Is not included in
maintenance Instructions.

7.2 NOISE

Changes to the sound level may indicate troubleshootlng Is needed.
For information relative to sound developed by fans please refer to
AMCA Publication 303, Application of Sound Power Level Ratings
for Fans.

7.3 HIGH MOTOR TEMPERATURES

Check thal coollng alr to the motor has not been diverted or
blocked by dirty guards or similar obstacles. Check the inpui
amperage. An increase in amperage may Indicate that some major
change has been made In the system.

7.4 HIGH BEARING TEMPERATURES
This condition is usually caused by improper lubrication; this can
be either "over," "under” or “unsultable" lubrication. In every case

if the cause of the trouble is not easily seen, experienced personnel
must examine the equipment before it Is put back in operation.

15



8. HROUTINE BAAINTENANCE

Maintonance should always be performed by exparienced amd
tmined personnel. Do not attempt any maintenance on a fan
unless the electrical supply has been locked out or tagged out and
the impeller has been secured.

Under normal clrcumstances, handling clean alr, the system should
require cleaning only abowt onca e year. However, the fan and
system should be checked at regular intervals to detect any
unusual accumulation.

The fan impeller should be specislly checked tor bulld-up of
materlal or dirt which may cause an imbalance with resulting undue
wear on bearings and belt drives. A ragular malntenence program
should be established as needad to prevent materlal bulld-up.

Periodlc Inspection of the rotating assembly must be made to

detect any Indication of weakening of the rotor because of
-corroslon, erosion, or metal fatigue.

16

Access Doors

INDEX

Drive Guards

Electrical Isolation

Excessive Vibration

Fan Quards

The Hidden Danger

High Alr Temperature

‘High Bearting Temperature

High Motor Temperature
Inlet and Outlet Guards

Introduction

Nolse

Personnel Safety Accessories

Routine Malntenance
Speclal Purpose Systems
Start-up Check List

Warning Signs

17

Page

10,11

8,9

6,10, 11,12, 13
12,15
6,7,8,8,10,12
10, 11

13, 14

13, 15

13,15

7.10

5

12,13,15

6
11,16
13

12

15



— INSTRUCTIONS —
TYPE 1A10-SERIES
LIGHT DUTY LINE VOLTAGE
HEATING-COOLING
THERMOSTAT

READ ALL INSTRUCTIONS CAREFULLY, BEFORE INSTALLING OR OPERATING THHIS THERWMOSTAT
KEEP INSTRUCTION SHEET FOR FUTURE USE

This Light Duty Line Voitage Heating-Cooling Thermostatis
designed for controlling fan motors, circulator motors,
contactors, motor starters, valves, etc. To provide greater
room comfort, the thermostat is equipped with fixed
anticipalors.

Twa dial stops are supplied, yrhich may be used for makinga
maximum or minimum setting, a limited temperature range
or a locked dial setting. (See parts package).

The thermostat may be converted to horizontal mounting by
applying the adhesive backed horizontal dial over the
vertical dial. {See dial package).

The temperature rmay be setanywhere between 36° and 90°F
or 2° and 32°C by turning knob to the desired temperature
an the dial.

Positive off or system selection can be obtained by using a
switching sub-base.

Switch Acltion: S.P.D.T.
{Heating, open on rise)
{Cooling, close on rise)

Range: 36 to 90°F. or 2° to 32°C.

. hE When hermoolat Is s2t below G0°F or
§°C, damage to the bullding and/or contenls may resul
due to freezing. This ls possible due lo factory callbralion
lotesmnces, thermostal locallon and operaling
characteristics of the houllng sgulomaent,

The proper focation of the room thermostat is most
important to insure that it will provide a comfortable home
temperature. Observe the following general rules when
selecting a location:

1. Locate it about 5 ft. above the floor,
2. Install it on a partitioning wall, not on an outside wall.

3. Mever expose it to direct light from lamps, sun, hrep|aces
or any temperature radiating equipment.

4. Avoid locations close to doors that lead outside, windows,
or adjoining outside walis.

CAUTIGN i To prevent eleclrdcal shock and/or
equlpmem damage, disconnect elsciric povier {o syslam,
at main fuse or cliculi breeker box, until insieligilon Is
complete,

The thermpstat may be mounted in any standard 3" x 2” or 4
x 2" electrical outlet box. For ease of installation, uss a deep
type box. USE COPPER CONUUCTORS ONLY.

Installation should be made as follows:

. Cut field just lang enough to reach wiring terminals with
thermostat held in palm of hand. (Appx. 6)

SPECIFICATIONS

/

DEGREES CENTIGRADE
- TYPE

P

DEGREES FAHRENMEIT
TYPE

Contact Structure: Snap Switch
Eleetrical Rating:

Voltage (A.C.) 120v. | 240v. | 277v,
FullLoad Amps. | 8 4 4
Locked Rotor Amps. 48 24 24
Resistive Amps. 8 8 8
Pilot Duty 125 VA

SELECTING LOCATION — -

5. Avoid locations close to air regcsters or in the direct path
of air from them.

6. Make sure thare are no pipes or duct work in that part of
the wall chosen for the thermostat location.

7. Mever locate it in a8 room that is warmer or cooler than the
rest of the home, such &as the kitchen.

8. Avoid location with lack of air circulation, such as behind
doors or alcoves.

9. The living or dining room Is normally a good location,
provided there is no cooking range or refrigerator on
opposite side of wall.

INSTALLATION - s

2. Strip fisld wires 1/2” and make connections to wiring
terminals. Connect load (or loads) as shown on the
diagram for your application. {See wiring}

3. Remove thermostat cover by grasping top and bottom of
cover and pull straight oul. Dress wiring into switch box
and securs ihermostat to outlst box with mounting
screws.

NOTE: DO WNOT PUSH OR DAMAGE THE KNOB
SEMNSING ELEMENT DURING INSTALLATION.

4. Install thermostat cover and turn knob to desired setting.

Printed in U.S.A.

PART No. 37-291
Replaces 37-3655-1, 37-3657, 37-3842, 37-3867
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WIRING

NOTE: All wiring shauld be instalied sccording to local and natlonsl electrical codes and ordlnances.

HEATING ANTICIPATOR

(FCR 120, 240, CR 277 VOLTS)

INTERNAL SCHEMATIC OF 1410

AA— D tiean
OPEN ON
TEMP, RISE
_c
CLOSE ON
TEMP, RISE @
e oot}
O]
COCLING
ANTICIPATOR <

: GREEN LEADTO
I SYSTEM GROUND

¥

TYMCAL HOOK-UP FOR COOLING ONLY SYSTEM

HOT

COOL (2) HEAT (1)
@

?
__l_\ GREEN LEAD TO

SYSTEM GROUND

! —Eﬂ) COOLING
e EQUIPMENT
[
LINE
L~ Green Leap 1O
T  SYSTEM GROUND
FAMN COMN SYSTEM
COOL (20 HEAT[1)
W OUTDOOR A!R
AUTOMATIC CHANGEOVER
@ 5.PO.T. THERMOSTAT
HOT FAN-COIL
= | ®
®
o
LINE

TYPICAL HOOK-UP FOR HEATING ONLY SYSTEM

HOT

a—————@a)

LINE

COOL (2) HEAT (1)
@

?

Jo~creen LEAD TO

v SYSTEM GROUND

]

HEATING
EQUIPMENT

-~

HEATING-COOLING SYSTEM USING A
MANUAL CHANGEOVER SWITCH

COoOoL (2}

HEAT (1)

SWITCH’

o

JMANUAL CHANGEOVER

o*\."

5

A‘-"T——_—E(a)
COOLING HEATING
EQUIPMENT EQUIPMENT
LINE
L™ Green LEAD TO
¥  SYSTEM GROUND
‘)_ S
* POSITIVE OFF OR SYSTEM SELECTION CAN
BE OBTAINED BY USING A SWITCHING SUB-BASE.
HEATING-COOLING FAN-COIL SYSTEM
USING TWO OR MORE THERMOSTATS
COOL (2) HEAT(1)
F
® 3 Q)
I—l—:)
®
|
FAN-COIL & GREEN LEAD TO
¥ SYSTEM GROUND
COOL (2) HEAT (1) MANUAL CHANGEOVER
| . i
il
WINTER
CiJL
D BELL
SUMMER
—
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¥ SYSTEM GROUND
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WIRING

1d eccarding 1o locet and national slectricsl coden and ordinunces.

2

LN LA TO
TLH RINNT

LY $YSTEM

DOR A8t
MATIC CHARGEOVER
1. THERILIGTAT

EANCOR
E:ﬂ

ukg

TYRICAL MOOK-UP FOA HEATING ONLY SYSTEW

COOL {7 HEAT (W

B 1L

I~cenian o
T SYIEM GAGUND

HEATING
EQUIPMENT

HEATIHO-COOLING SYSTEM USING A
MANUAL CHANGEQVER 3WITCH

cooLin  wear gy | MAVR [ARREGVER
$
COOLING HEATING
M EQUIPMENT
L™ GHEEN LEAD TO
¥ SYBIEM GROUND

T PCATIVE OFF OR SYSTEM STLECTION CAR
BE OOTAINED BY LMNG A SWTCIUNG SUB RASE,

HEATING-COOLING FAN.COIL BYSTEM
USING TWO OR MORE THERNOSTAYS

COOL () HEAT )
<

LN x4

The enclosed slops may ba used 1o provide "LOCKED DIAL
SETTING™ of “LIMITED SETTING" instructions for
Installing the stups 10 perfarm sither of ihese fuactions are
given below,

NQTE: Once stops are Insialled, they cannot be removed.

CAUTION To proven siscidical shock sad/or

L o gy, 1 alecidc power to sysien,
al main fuae or circidt besoker box, uniit inalatiation is
complole, ’

MAXIMUM LIMIT Q1AL BETTING — By Installing ons Stop,
the maximurs limit temperature may be set. (Example: Fig. A,
Heax. Limit Setting 78°F or 26°C)

. From Figure “A” Sslect Ibg hole at the outer adge of the
Kknob which cortesponds to the maximum dial setting you
aesire.

. Rotate knobcounter-clock wise ta lowes! setting. Remove

hermostat cover by grasping top and bottom end pull

straignt out. X

Fosifien $top under knob so the hple in the stop ang

selectad hole in thermastat base are alignad. Ingert pin

into aligned holes, bui do nol push pin completely dawn,

{Fig. D7)

Rotate kngd 10 i1s newly

satting. With the thermaostal cover in place, this should

now be the maximum temperature setling you seleclied in

step ¥1. if setling is ingorrack, tha stop is still removable
and may be moved tg anothor hole.

Wwith stop instalied in the correct hole, the pin ¢an nowbe

sgated down on the stop by pushing with tha biade of ¢

screwdriver or ganily tapping with a light object. Uss cere
not Lo kit The kiob. The stop I8 now ingtalied and cannot
be ramoyss,

MINIMUM LIMI'T DISL SETTING -~ By instaliing one Stop,

the minimum temper sture may be set. {(Example, Fig. B, Min,

Lifnil Setting 89°F or 21°C}

1. From Figure "B select the hole 8t the ouler edgs of the
knob which corresponds to the minimum ¢ial seting you
aosire.

2 Aotate knob clockwiag to highest selting. Remove
thermoslal cover by @rasping top and toftom and pull
straight out.

3. Position stop unuer knob 3o the hole in the swop and
solgcled hole in thormostal base ars aligned. insedt pin
into aligned hales but do not push pin completely down,
{Fig. 0y

-

(S

»

»

@

SAX, BIAL SETTING STOP
B A e s

INSTALLATION

o

MiH, DIAL SETTING STOF
P i L] P

LOCKED DIAL SETTING OR LIMITED SETTING STOPS ————w——smwr—

PACKAGE CONTAING:
2 — stops
2=rpim

<> [

L1 M

4. Rotate knobd chunter-clockwise to its newly selecied
minimum setting. With the thermosiat covar in place, ihis
shoutd now be ihe minimum lemparature setting you
sefected in step #1. If satting is incorrect, the sop s stild
removable and may be moved to andther holg.

With s1op instetied in the correct hals, the pin can now be
soated down on the stop by pushing with the blede of a
serewdriver or gently tapping with a light object. Uss care
nol to Wil e knol.

LOCKED BIAL SETTING — By installing two Stops, the
Knoti may bo locked at A satected tempersture (Fig. C).
Select tha tamparature ssHing at which the knob is to be
locked Bnd locate the corresponding hole in tig. "A"
(Minimum 86°F or 19°C, ieximum 81°F or 27° C). Innall
the liret stop as described in maximum Gmit dial setiing
section,

Rotete the knob clocxwise until it hits the first stap. tastell
1ne saéond a10p in the same manner in the sacand hole
down trom flrst siop, {Example: Fig. € Knob setting is
locked at 72°F or 22°C and cannot bs changed.}

o«

-

T RATURY B4 LCTIHE
MORK DR SIDE 0F Wil

LOGCKED DIAL SETTING
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us Dy tRlspnane immedistaly 30 that we can arranoe {or the revisval-of \hs origina docuarants st no GO 10 you. THAAK ynu lof your Adsiatenos,

@
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Installation and Maintenance Instructions '

CHEMCOCK & NEEDLE VALVES

INSTALLATION

Cremush Chamcock ang Calibestad Neadis Valven are MM- in the conkigu:
rmilons shoawn i right. Since the needie I3 & plobe deslgn, Tkw must 58 in the
Srection lcated by 1ne griaw. The Chemoodk Vaive s o ball design, thereitre
fiow can be oithor dicociion. Listad is & summary ol insta tation lectriaes,

Thrasudsd Yalvas - Role 10N inthe Chemtrod
Traarmopiasix Piping Technlosl Manusi Caution: Do not oventighien lhnm
Usunily, on o two Wms beyond hend TEH, using & sultable ol

To Rexssamble:

1) Insan siam into stom cpening &8 Draer i 1o full-closed prwtios,
2} Repiace shap ring

3} Pug sten back o 1o KIbopen position,

4} Repiate kncb such thad flaie e slipnad.

Hoscorsary, b xutfichal (ANSID.! 20.1 dolings hand tighiet 414" h lhvndn
for slzes through 17}

Hoed End Valves — 5o 2 sultabia slam ovar tha oss 1o be gine. Lsxicstlon
of the Dhuse ond vith waim water may a;d in mambly Push e Sose o0 at over
aii barbs ancup i up var v largest
Sarb. Yighton camp, but N HOT OVEHT!IMEN.

Adpatment — VRIVES ti¢ IACIDRY S55aebied AN 1gsied With 0o sdusimeen
tequred,

MAINTERANCE

IMSASSEBLY & REASSERBLY OF CHERODK ¥ALVE e
To Disassemble:

1} Unscrow Sody hawves
2] Ramove Phillzs hesd screw.

3} Pl handie away from bagy.

4; Prags wenvoall into valve body ang remove tram opon and.

#nd Or adiuslabl Hank peovidgd,

To Rasasemble:
1} Chatk ip make e aft bail enal "U - fings are proDeTY eeaied.

2} Insert nemiballinto slem bang from ingida body wilh bait rowted 16 align part
with waeeswy,

I} Soraw body halves togeihar, with Doy £sal “O7ing Jroperly soaisd, using
open 800 O eCRRIANIR Wranch Sn Matx provided.

a) St stem O%ig soal ovar S1M, When Drees into Posiion as kandie ts
prassed down ovar stem,

55 inzen and ighten PHIGs hess scrow.

ISADTEMBLY & REAUSENBLY OF NEEDLE VALVE

To Dinasseimble:
" %) Rotals knob to Wil open posiion,
2) Remove PRitps tead screw.
3) Remave kech by o
body.

idtation, e PE pwdy o

41 Remove snep ring.
&) Grasp S1om firmby 3nd puld.

5 P . "
of: $iem boss.

8! Ines 9ng tghtsn Bhillips hoad scrow,

7} Roime knal 10 10R-2i086¢ 800 DACK 12 Nuliopan (3185t tor lree roiation,

P te 2ngoge e gy

CHEWCOCK REPLACEMENT PARTS LIST

PART AATERIAL
1. Handls PG
2. BafVStem PVC
3. Body End - Hosa PVC
R e PVC
4. Body Hall ~ Siem Side PVC
5; "O™-Ring - Body Seal FEM (Viion)
6. “O"-Ring — Ball Seats (2) Feu (Vhon)
7. "O"Ring — Stemn Seal FPIA [Viton)
8. Handle Szrew Cadimum Plated Stoel
NEEDLE REPLACEMENT PARTS LIST
PART NATEAIAL
1. Adiugimen: Knob PG N
2. Stem Assembly PVC w/TFE Ssat Seal & FPM Stam Seat
3. Body PG
4, Retainer Nagher PYC
5. Snap Ring Sainlogs Steel
6. Screw

Sininless Stoel

Calibrated
Neodty Yok

Cherxock

PG
e Sike
MET ¢ MBT & Hose x MPT

PRESSURE RATINGS OF
CHEMTROL VALVES

regataiets of ezz, is 150 pei A FF, A wkb ¥ othar hamoplask .
plping the X opersting prasura b
iwiated 1C 1emeralusa, Abiovs \00°F 12161 10 v chan below.

Madmum Op p

{psi)
¥e, Tempera!ute
Dparniing ~
Jeporwwrs (F) VO it [ PVOF
10 150 350 150 160
130 1¥% & 1485 £
%0 [ 159 3¢ )
307 75 320 1ie )
145 5 110, 1585 150
150 NE 100 93 140
60 R 3 (Y] B
AT MR - & 15 1235
180 WA i) s 158
180 KA. ® R k123
200 [y = A o7
%50 A NG KR g0
280 - WA B, 2 T
R MSTRKOTMGND © ..
K kel aiet ates Daoncn bl e, s

FOR SERVICE INFORMATION CALL  °
(800) 343-5455 OR (502) 7756431

To cmmrino sullability of cmmuot vaives in your nppll'
caton, coh&ul‘ lhe Cl ro NG

Suide,

Do notuss o 198 VO Vaben with compresaed av &1 other gass. See Chamirol Cha

™ eyt o 50Ul & o

dosigined for

it G oiher ganes,

Nmmmwnm ratngior Cherniral valves, flanges. yod uniony,




Chemtrol

A CAEKNV OF NDCO ms,

Angle and “Y” Pattern Valves — PVC

150 psgi at 73'F waler — non-shock

INST, NO. 29601808A~
Pg. 2

Instaliation and Maintenance Instructions

Angle & “Y” Pattern Vaives

INSTALLATION

Trewadewd End Vet - Rafor 10 the piastic ihresd joinkg Instnictiont in the
cnmvu MM Pigtng Tachnical Manusl 1 prope Jéning techeiques.
Unaumily, v 20 twrn 82 beyond hand
Hghi, UIIAG 8 sullabie BMD-wionch R reouseary, n suliciset, (AISEB.20.1
dotines fens Ught as 4 to 4%r threatts Jor sizes thasogh 17}

ASLIMORL — Ordinerity. no-ackustmens i 110 valvas is raquited becmiso the
Slom and Bormiot sexly 112 "0 ring Snergized. Fowesr, ¥ 2 sholl leak shoukd
wrnuww&mumammm:vmmsmm i Wy s0ie0

gt by hane. Cn ing will serve no yatul PUrpose,
lv 4 ey develope MIoey the vaive mt, a5 noc afteirpt 1o ovartighwn th
Mandie/Gtom. Sericus damage io s vt!en rmy rasull, For Aoy Iypa o1 DerEslant
isskage, The CALAY.

MAINTENANCE

Should a veice neod 1pelr, rele? o tio drawing and proceed as folown’

1} Sent Handie i Gpen posiion.

2) Uracraw sact remons Bornet savemidly.

J) Inspect and replace won of SMagRT PAFID 4% NSTISArY,

4} f acossary. the Sigen 3 Siam Seal ey bo femoved rom the Bonnst by
roencwinng the Relaines Ring and Haade g tha Stavn ot

SR of e Borwiet,

$ Beasasrbic In the reverss order, Hod than with e Handiz in the 14 opan

Ptition, ragisse e prwo s Y the Bogdy as tolaws

o For's® aze, tide the By/Stem O ping over the e b the Sten befors
insialing (the Bonrel weernbily in 110 Bady,

B) For i° and 4 cizes. momsnlardly steich (e Body-ssw "Onfing 1o
approximately twios ks amains and then Quickty plae it wies 4% retsinieg
projecucn oo e Back:up Waeher, Rk the “01ing evarly In s astatalng
st on the Wiksher wilh lr,ger ips, When the "0r-ing N reaxad 1o jrasp
e ghoulder olaclion, e Banyii assembly mey D MBS inlt the
Dedy wiih the "O"ing clinglng 1o tha Back-up washer,

€} For 1" size. place the Body-seal Ur-ting i 1 Body grodvs, kupect 1o
ingure that b i ldly conlained Gy the groove beiore risaiiing the Bonnst
Jsembly,

REPLACEWENT PARTS LIBY
PARTY MATERIAL

1. Body — Angle PVC

or Y-Pattem VC
2. Bonner vl
3. Slem Assemuly PYC w/TFE (Tetlon) Seat
4. Handie PG
5. Retaining Ring Cadmium Plaled Stes!
6 "O'-filng - Body Seal FPM (Vitoay
7. Bad-up Wagher* VL
8, CV Seal — Stem Ssal” {2} TRE (Tatton)
9. *O"-Rirg — Saal Energlzer’ FPM (Viion)

YT PATTERM

PRESBURE RATINGS OF
CHERTROL VALVES

Thae i piensure sating o Champol vakes, F35065, 315 riions,
reQardiace of ske, Iy \509‘1#1 FIF. AS with wk othet wennoplasi
flsing heck optsting prassirs o

rolated 1 temperane. Abim HOF rofee 5o the chart batow.

Op g Pres: {pai]
v, Tempserature

Dperating
Jemparsture {Fy  PVL [ (2o SYOR
) % ) 360 TN
16 125 183 148 4
2 118 bz 1% i)
136 ki3 120 11k 180
140 53 110 168 150
- 180 faxad 100 23 440
i8¢ LA 8¢ [ 133
175 MR & 30 125
b NA i 50 s
198 NA& o NA, 103
200 R L NR. 97
32l MR NR. NA 5
20 NR KR, NR. 23

BRL e Mgt Rptomoamndst
“BRR B ARENR i vabie YIS howrt On i pegs.

L ¥ Zhow

c:‘:n;:: e N7 s bl

For Valves TR Q el St

Y-PATTERA 1GLE s o foreed \\\\ B FOR SERVIC.E INFORMATION CALL
Siaw ov ev ﬁ.-;.t-"&l’:.‘.‘.:“\ Bars h ity §\> B (80D} 343-5455 OR (502) 775-6431
3 %} 3
e 83 1 M
w 177 S
'/‘: s 89 To datermine suilablilty of Cherrrol valvas in your eppli-
’ g 1.8 cotion, consu the ChemirotChemicat Resistance Guide,
D 4ot e oF et PVC Vavas with cormprossed ol of other gases. Saa Chemirot Chaem Alre’ iy g Syeian oesigrid for soongy air Anid oher gases.
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Electrical Work
WARNING: Reduced risk of electric shock during operation of this pump
requires the provision of acceptable grounding. f the means of connection to
the supply connected bo:i is other than grounded metal condult, ground the
pump back to the service by connecting a copper conductor (at least the size

of the circuit supplying the pump) 1o the grounding screw provided within the
wiring compartment.

Pre-Installation Checklist
1. Well Preparation

It the pump Is to be installed in a new well then the well should be fully
developed and balled or blown free of cuttings and sand. The stainless stes|
construction of the GRUNDFOS submersibles makes it resistant to abrasion,;
however, no pump made of any material can forever withstand tHe destructive
wear that occurs when constantly pumping sandy water.

If this pump is used to replace an oil-filled submersible or oil-lubricated line-shaft
turbine in an existing well, the well must be biown or bailed clear of oil,

2. Make Sure You Have the Right Pump
Determine the maximum depth of the well, and the
drawdown level at the pump's maximum capacity. Pump
zeltecﬂon and setting depth shouid be made based on this

ata.

3. Pumped Fluid Requirements
Submersible well pumps are designed tor pumping clear,
cold water; free of air or gases. Decreased pump
performance and life expectancy can occur if the water is

not clear, cold or contains air or gases, Water
temperature should not exceed 102°F.

A check should be madse to ensure that the installation
depth of the pump will always be at least th-ee feet below
the maximum drawdown levei of the well. The botiom of
the motor should never be installed lower than the tap the T e
screen or within five feet of the well botiom.

Ensure that the requirement for minimum fiow past the i
motor is met, as shown In the table below: u

FM:;:i(num Wsler Flov: Requirements for HOTES:
1a0kiin &-Inch Sabmersibls Pump tAotors a. For Frankan wiotors Only: A flow inducer

orsizeve must be used if the water enters

« akmu: 2 |3« Cogikior Slee ie, BPHFY
{ Dt 3:&‘,{“““ ; P:g;;;::;m?w the well above the wotor or if there is
- - insufficient water flow past the motor.
4-Inch 4 1.2 b. For Frenkiin fdotors Only: The minimum
5 7 waler velocity over 4" mators is 0.25 fest
6 13 per second.
7 21 ¢. Grundtos 4 submersible motors do ot
8 30 fequire a minimum fow or flpw Slgeve.
Page

4, Splicing the Motor Cable
If the splice is carefully made, it will be as efficient as any other portion of the
cable, and will be completely watertight. There are a number of cable splicing
kits avallable today - epoxy filled, rubber-sealed and so on. hMany perform well
it the manutacturer's directions are followed carefully. If one of these kits is not
used, we recommend the following method for splicing the motor-cable:

Examine the motor cable and drop cable carefully for damage. Cut the
motor leads off in a staggered manner. Cut the ends of the drop cable
so that the ends match up with the motor leads. Be sure to match the
colors. Strip back and trim oft one-half Inch of Insulation from each
lead, making sure to scrape the wire bare to obtain a good connection.
Be careful not to damage the copper conductor when stripping oft the
insulation. Insert a properly sized Sta-Kon-type connector on each pair
of teads, again making sure that colors are matched. Using Sta-Kon
crimping pliers, indent the lugs. Be sure to squeeze down hard on the
pliers, particularly when using large cable. Form a piece of electrical
insulation putty tightly around each Sta-Kon. The putty should overlap
on the insuiation of the wire. Use a good quality tape such as #33

cotch Wawerproof or Plymouth Rubber Company Slipknot Grey.
Wrap each wire and joint tightly for a distance of about 21/2" Inches on
each side of the joint. Make a minimum of four passes over each joint
and overlap each pass approximately one inch to assure a completely
watertight seal.

Installation Procedure
1. Attach the Safety Flook to the Pump

Connect the safety hook to the pump using pliers to
squeeze the sides of the hook so it fils into the slot in the
pump.
2. Attach the Pump to the Pipe
A back-up wrench should be used when riser pipe is
attached to the pump. The pump should only be
gripped by the flats on the top of the discharge
chamber. Under no circumstancas grip the body of the pump, cable guard or
motor.
V/hen tightened down, the threaded end of the first section of the riser pipe or
the nipple must not come in contact with the check valve retainer in the
discharge chamber of the pump. Atter the.first section of the riser pipe has
been attached 1o the pump, the liting cable or elevator should be clamped to
the pipe. Do not clamp the pump. When raising the pump and riser section, be
careful not ta place bending stress an the pump by picking it up by the pump-
end oniy. It is recommended that plastic-type riser pipe be used only with the
smaller domestic submersibles. The manutacturer or represemative should be
contacted 1o ensure the pipe type and physical characteristics ars suilabie for
this use. Use the correct joint compound recommended by the specific pipe
manufacturer. Besides making sure that joints are fastened, ‘we recammend
(continued an next page)
Page 2
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.Installation Procedures

i

the use of a torque arrastor when using plastic pipe.

Do not connect the first plastic riser section directly to the pump. Always attach
a metallic nipple or adapter into the discharge chamber. The threaded end of
the nipple or adaptér must not come in conlact with the check valve retainer in
the discharge chamber when tightened down.

3. Lower the Pump Into the Well
Make sure the electrical cables are not cut or damaged in any way when the

pump is being lowered in the well. Do not use the power cables to support the
weeight of the pump,

To protect agalnst surface water entering the well and contaminating the water
sourca, the weli should be finished off above grade utilizing a locally approvéd
woll seal or pitless adaptor unit. We recommend that steel riser pipes always
be used with the larger submersibles. A pipe thread compound should be used
on all joints. Make sure that the Jolnts are adequalely tightened In order to
resist the tendency of the motor 10 loosen the joints when stopping and
starting.

The drop cable should be secured 1o the riser pipa at frequent intervals to
prevent sagging, looping and possible cable damage. Nylon cable clips or
viaterproof lape may be used. The cable spiice should be protected by
securing it with clips or tape Just above each joint.

= pay IMPORTANT: Plastic pipe tends (0

" stretch under load. This stretching must
", | be taken into account when securing the
B cable to the riser pipa. Leavs three to
K J& four inches of slacr: betwsen clips or
1agea points. This tendency for plastic
plpe to stretch will also affect the ‘
calculation of the pump setting depth. As
. a gensral rufe, you can estimate that
plastic pipe will streich to approximately
2% of its length. When piastic riser pipe
is used, It is recommended that a salety
ﬁ cable be attached 10 the pump to lower

ras B

)

f@f} and raise it. The discharga chamber of
Lﬁ-—lﬁz—ﬁ- GRUNDFOS 4-inch submersibles is

9-2 | - designed fo accommodate this cable.
{See Figures 1 & 2

Check Yaltves: A check valve should aiways be instzlled at
the surface of the well and one at a max. of 25’ above static
water leve). in addition, for Installations deeper than 200
fest, check valves'should be installed at ne more than 200
foot intervals.

Page 3
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Installation.

«

4. Electrical Connections

WARNING: Reduced risk of electric shock during operation of this pump
requirgs the provision of acceptable grounding. If the means o! connection 10
the supply connected box is other than grounded metal conduit, ground the
pump back to the service by connecting a copper conductor (at least the size
of the circuit supplying the pump} to the grounding screw provided within the
wiring compartment.

‘ferification of the electrical supply shouk! be made to ensure the voltage,
phase and frequency match that of the motor. Motor electvical data can be
found on page 6. It voltage vaniations are larger than z 10%, do not operate
the pump. Single-phase motor control boxes should be connecied as shown
on the wiring diagram mounted on the inside cover of the control box supplied
with the motor. The type of wire used between the pump control boxes should
be approved for submersible pump application. The conductor insulation
should be type AW, RUW/, TW or equivalent.

A high-voltage surge arrestor should be used to protect the motor agalnsl
lightning and switching surges. Lightning voltage surges in power lines are
caused when lightning strikes somewhere in the area. Swnch‘lng surges are
caused by the opening and closing of switches on the main high-voltage
distribution power lines.

The correct voltage-raled surge arrestor should be instalied on the supply
(line) side of the control box or starter {see Figure 3). The arrestor must be
grounded In accordance with the National Electric Code and local governing
regulations.

PUMPS SHOULD NEYER BE STARTED UNLESS THE PUNP IS TOTALLY
SUBMERGED. SEVERE DAMAGE MAY BE CAUSED YO THE PUMP AND
WOTOR IF THEY ARE RUN DRY.

The control box shall b permanently grounded in accordance with the

Mational Etectric Code and local governing codes or regulations. The ground

wire should be a bare stranded copper conductor at least the same size as the

drop cable wire size. Ground wire should be as short a distance as possnble

and securely fastened to a true grounding point. True grounding points are

considered to be: a grounding rod driven into the

Single Phase Hookup waler strala; steel welt casing submerged into
the water lower than the pump setting level, and
steel discharge pipes without insulating
couplings. If plastic discharge pipe and well
casing are used, a propetly sized bare copper
wire should be connected to a stud on the motor

- and run to the control panel. Do not ground to a
gas supply line. Connact the grounding wire to
the ground point first, then to the teminal in the
control box.

Singe Pha
Soder Slomty

Paged




Singia-Phase 2-Wire Wiring Diagram
for Submergible Motore

Three-Phase Wirlng Diegram
{or Subrnersibie Motors

18 2- Wire Pump Quio): Disconnact
with Ground r - Pows: Swrly
Y/ / 5 end Tt
[ T vo | Tvae pyoanect
Pressurs ? 13 §wﬂch " Swich|
Switch -
| =]
Bl ﬁ‘a Ip ] |
Green
3 ’j’? Magnetc
i =) Stanas
T"']:""‘"‘é'{ [t
Fig.5

Single-Phase 3-Wire Control 8ox
tor Submersible Motors

- v
Proseurs Swich 6%
Fusad
W y Disconnect
Owiich
7 g
Contral [
Y
LT -
Usc dotied lin. lor
G'.::“ TIEV Opmration,
9

5. Starting the Pump for the First Time

A,
B.

m po

e

Page 5

Atiach a temporary horizontal length of pipe to the riser pipe.

Instali a gate valve and another short length of pipe to the temporary
pipe.

Adjust the gate valve one-third of the way open.

Verify that the elactrical connections are in accordance with the wiring
diagram.

After proper rotation has been checked, start the pump and let it operate
until the water runs clear of sand, silt and other impurities.

Slowly open the valve in small increments as the water clears until the
valve is all the way open. The pump should not be stopped until the
water runs clear. .

i the water Is clean and clear when the pump is first started, the valve
should stili be opened until it s all the way open.

‘Motor Informatiosi;,

GRUNDFOS 4 Inch (Two-Wire) klotors 60 Hz

Contro! 3ox Not Required

i T ouy [ ANPERAGE Unedo-ine | xua] aar.
Hp [en [vour| 2ot [Ty st pup | Lock [ & ReciatanceiOhan) [Codef Thrust
* | Fuss Load | Rotar | Amipe . o) [floave [ {12g}
SINGLE-PHASE
Va |1 | 20| 17515 | 5 | 30 255 4.4 [473 630 6882 s | 750
we |1 |20 | 16015 | 7 [43 345 59 |506 647 5263 R | 750
ve [1T20]150]20 [ o [66 405 00570 700 2239 N [ 750
1 1 230 | 140 | 25 12 8.0 474 96 | 598 743 2.53.1 M| 750
121 | 230 | 13035 | 15 106 608 131 |63 772 1923 L[ 7se
Grundfos 4 Inch (Three-Wire*) Motors
SINGLE-PHASE
Vs |1 ] 230 15[ 15 | 5 | 30 140 44 | 470 630 6.88317.3219] L | 750
e [1] 2% 16015 | 7 |43 200 59 [507 646 4757158198 L | 750
vo [1 |20 150]20 [ 9 [es 08 80 513 700( 3238141720 [780
1 1 230 | 140 | 25 12 8.0 363 98 | 598 745 26-3.1-10.3125| K | 750
121 230 | 130 X 15 97 440 115675 841 | 19-23-78-98 |H | 750.
Tk | o
N Punes | Lim
[FHREE-PHASE | sl
[ThREE PHASE] e Ak | B
2 [af230[125|2 w060 128 75]|m0 8s8]o kso| a0 [J |70
460 | 125110 | 5 |30 190 38 [738 866 [0 X34 121 |4 | 750
s75 [ 12510 | 4 |24 "152 20 [730 @88 |0 K31 |188 |J 750
3 |3 |20|115{3 [15 |86 510 112]e85 838[0 Ksa| 22 [H [1000
460 | 115 |15 | 7 |48 255 56 (685 838 (0 K37 | 90 |H 1600
575 [ 115(15 | 6 |38 204 45 665 8380 K3b 130 |H 1000
5 [a]|2%|115]40 |25 f152 e 178(710 e00|1 xst [ 12 [n [1000
460 | 11520 | 12 | 756 45 88 (719 800 |0 Kso| 50 [H |1000
575 | 195[ 5 | 8 | 61 35 71 718 800 |0 Kad| 73 [H [1000

Al Gruﬁdlos 4" motors have a ground {geen) wire.

Franklin Motors

(Refer 1o the Frankiin Submevsible Motors Applicetion Malntenance Manualj
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Maximum Cable Length
Motor Searvice to Entrance
(Length in feet)

SINGLE-PHASE 60 HZ

hotor Ruting Copper Wire Ste
vOLTS
A4

n i m* 2505 Z
i ‘m:qfwso x}m 3880 GEE
HETT A0
365""‘“"53@«5 g 'LBH; 0% 2380 SRETCE ﬁg L
«.1 Iwr&" 70 LyAGT 1870 ’35501 4280
B g5 szu «970‘1" 1530 1230
zao soéi 710

THREE-PHASE 60 HZ

Pyours W 14 12
208 4 500 L
.
¥
U L
736 ; §
e i §
t ety 3
0 15iT88 T 3
2o o iy
L 5 gg 0! 950 { &gsg‘g’; 5
B T % 4 iy ‘.’i § %
2 :i\f«n 3 331 ! i
S Tl 1480 imud: 4
R i 5
FOCvl' NCTES:

1t aluminum conductor is used, multiply leng(hs by 0.5. taximum allowable length of
aluminum is considerably shorter than copper wire of same slze.

2. The portion of the tolal cable which |s between the service entrance and a 3¢ motor
starter should not excesd 25% of the total maximum length 1o ensure reliabie starter
operation, Single-phase control boxes may be connacted at any point of the tota! cabie

langth. .
3. Cagles #14 to #GOOD are AWG sizes, and 250 to 300 are MCM sizes.
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SUPPLY
VOLTAGE

How to Measury

By means of a voltmeter, which has been
set 10 the proper scale, measure ihe
voltage at the control bax. On single-
phase units, line and

What It Masne

When the mator la under load, the
voltage shouid be within 10% of the
nameplate voltdge. Larger volage

neuval,

sation may causa wilrding damege.
Large vartations in the voltage ndicate
a poor electrical supply and the pump
should nat be operated until thase
variations have been corectad.
¥ the voltage constantly remains high
of low, the motor should be changed o
the correct aupply vokage.

CURRENT
MEASUAEMENT

l

2
J

, How to Measure

By usa of an amrnolar. ssk onthe D'OPGr
scale,

laad at the control box. See page €, for

motor amp draw information.

Current ahowld be  measured when the

pumpis op

pressure with the motor fully loaded.

‘What it Means

It amp draw exceeds the hsted service
factor ampa (SFA), chack far the
f .

1. Loose tarminals in control tiax
of possibte cable defect.
Chack winding and Insulation
resistances.

. Too high or low supply veltage.

. hiotot windings are ehotted,

. Pump is damagoad cauaing a
molor overioad.

AWN

WINGING
RESISTANCE

How 10 Measure

Tum ol power and disconnect the drap
cable leada in the control box. Ueing an

chmmaeter, set scale selectors to Rx1 for

valves under 10 obms and AX10 for

values over 10 ohms,

Zoro-adjusi the meter and measure the

1esistance between leads. Racorg the

values. Motos resistance valuas can be

tound on page 6.

‘Whot it Means

lfalithe chmvalues are normal, and the
cable colors are cormect, the windings
are nol damagsed. f any oro chm value
ig fess than normal, the motos may be
shorted. If any one ohm valueis greater
then no/mal, tere is a poor cable
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‘Troubleshooting
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LIMITED WARRANTY

r'

( Products manufactured by GRUNDFOS are waranted tothe original useronly tobe free
of defects in material and workmanship for a period of 18 months from date of
installation, but not more than 24 months from date of manutaciure. GRUMNDFOS’
liability under this warranty shall be limited to repairing or replacing at GRUNDFOS’
option, without charge, F.Q.B. GRUNDFOS factory or authorized service station, any
product of GRUMDFOS manufacture. GRUNDFOS will not bs liable for any costs of
removal, installation, transportation, or any other charges which may arise in connection
with a wamanty claim. Products which are sold but not manutactured by GRUNDFOS
are subject to the wamanty provided by the manufacturer of said products and not by
GRUNDFOS' warranty. GRUNDFOS wifl not be liable for damage or vsear to products
caused by abnormal operating conditions, accident, abuse, misuse, unauthorized
alteration or repair, orif the product was not installed in accordance with GRUNDFOS
printed installation and operating Instructions.

To obtain service under this warranty, the defective product must be returmed to the
distributor or dealerot GRUNDFOS products from which it was purchased together with
proof of purchase and installation date, failure date, and supporting installation data.
Uniess otherwise provided, the distributor or dealer will contact GRUNDFOS or an
authorized service station for instructions. Any defective product to be returned to
GRUNDFOQS oraservice station must be sent freight prepaid; documentation supporting
the warranty claim and/or a Retum Material Authorization must be included if so
instructed.

MANUFACTURER WILL NOT BE LIABLE FOR ANY INCIDENTAL OR
CONSEQUENTIAL DAMAGES, LOSSES, OR EXPENSES ARISING FROM
INSTALLATION, USE, OR ANY OTHER CAUSES. THHERE ARE NO EXPRESS OR
IMPLIED WARRANTIES, INCLUDING MERCHANTABIJITY OR FIiNESS FOR A
PARTICULAR PURPOSE, WHICH EXTEND BEYOND THOSE WARRANTIES
DESCRIBED OR REFERRED TO ABOVE.

Some jurisdictions do not allow the exclusion or limitation of incidental or consequential
damages and some jurisdictions do not allow limitations on how long implied warranties
may last. Therefore, the above limitations or exclusions may not apply to you. This
warranty gives you specific legal rights and you may also have other rights which vary
‘ Lfrom junisdiction to jurisdiction.

\

7

3

GHUNBFOS@%

“Leaders in Pump Technology"

Giundios Pumps Corporation - 2555 Clavis Ave. « Clovis, CA 93612

Regional Centars: Allantown, PA - Atlanta, GA - Chicago, IL - Seattle, WA - Dallas, TX

Phone: (800) 333-1366 « Fax: (800) 333-1363
Canada: Mississauga, Ontario « Mexico: Apodaca, N.L.
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PRINTED N USA




IS-288A/N388

“ATTN. INSTALLER: After installa-
fion, please Jeave this instruction
sheat for occupant’s Information.”

158PORTANT: Inguire with governing
autharities for local instaltafion
requirements.

Hvatlable Models:
188A - 2" - 2" designed for irrigation systems * UHgREN
288A - V4" - 3" designed for potable water T
systems
N38B - ¥4” and %" designed for fixture use

Options:
Suffix
-G - polished chrome finish
5C - satin chrome finish
Max. Temp: 180°F at 125 psi working pressure

instaliation:

'l Install six (6) inches above the highest point
of downstream piping or hose.

2. Use only with non-continuous pressure (pres-
surized a maximum of 12 out of 24 hours.)

™ 3. Mo downstream shutoffs aré allowed.

4. Device can spill water, install where spillage

is not objectionable.

0 o——1l0 shutoffs
Repair Kits: 6" Above Downstream
. . \ Highest Downslream
Description Size EDP iNe. Piging or Hese
RK 188-288-388 T W 887170 , i {
RK 188-288-388 T " 887171 : %
RK 188-288-388 T 28 887172 S 1/ g
RK 188-288-388 T LR A7 887173 T
RK 188-288-388 T 118" 887174 Shutoff Valve
RK 188-288-388 T 2" 887175
RK2B8A T 2% -3 887176
Total Repair kit includes: Bonnet gasket, Disc & Disc float.
CONSUNER VARNING
The State of California has enacted a Yaw known as Proposition 85 which re-
quires consumer naliticallon when theee is a possibility of exposure to ¢ertain N . ! sp ®
chemicals thal affect health. Specifically, icad is present in brass and bronze -
A

plumbing fittings and in seme of the soider used to install copper pipes. You
may be exposed lo minute quantitles of this chemical thegugh the normal usc ot
your plumbing system.

WARNING: This product contains a chemical known 1o the state ot Calitornia |
1o cause birth defects or ather reproductive harm.

® .
ASSE Standard 1001 Listed by IAPMO CSA Certified

A LEADER IN VALVE FL{C{:NUL} oar, '

? oo, WEGRTYRET LIMITED WARRANTY: Watts Regulator Company warrants each product agains! defects in materiatand .
—lTH ';‘E" “ w‘i&“‘f £28 fi‘ :‘J’ workmanship fos a period of onc year from the date of ariginal shipmant. In the event of such defects
Py ve— WJI‘:;E'LM}&": v ,;;gﬁ witliin the warranly period, the Company will, al ils option, replace os recondition the product withoyt
T e Gale > I"C—  charge. This shall constitute \he exclusive remedy for breach of warranty, and the Gompany shall not be
VII:taEProducS(s Divislon - Safety & C:om:ol Valves responsible for any incidental or conseguential damapes, including without limltation, damages or other
815 Chestnut Street, North Andover, MA 01845-0098 USA ., re'rasyiting from fabor charges, delays, vandalism, negligence, foufing caused by foreign materiai,

Iﬂ#sﬂ?‘) ﬁ.s:"fs,:‘n da) Far: (508) 794-1848 421206 from adverse watar condifions, chemicals, or any other circumstances over which the Company
i (5905)u8'51~.8591 nada) Inc. Fax: (905) 851-0788 tas no control. This warranty shall bs invalidated by any abusa, misuse. misapplication or improper
: . L n instalation of the product. THE COMPANY MAKES NO OTHER WARRANTIES EXPRESS OR IMPLIED
\Vatts Industries (Firope) BY Fax: +31-8338-54152 EXCEPT AS PROVIDED IN THIS LIMITED WARRANTY
Watis Occan BY Fax: +31-8338-52073 : .
1S-288A/MN388 9447 EDP No. 1910218 ) Printed in U.S.A.
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Lury Pseos Swce [979°

Product infarmation presented here
reflecls conditions at time of-
publication. Consult factory regarding
discrepancies or inconsistencies.

~ MAILTO: P.O. BOX 16347 » Louisville, KY 40256-0347
SHIP TO: 3649 Cans Run Road -« Lovisville, KY 40211-1961
(502) 778-2731 « 1 (800) 928-PUMP » FAX (502) 774-3624

INSTALLATION INSTRUCTIONS FOR VARIABLE LEVEL CONTROL SWITCHES

NOTLE: Switch not for use for direct “on/off" pump operation. iMust be used with control panel.

L]

SECTION: 6.10.090
FMD419

1295

Supersedes

0985

e

3" MINS

_+_

9" KN,

—

INSTALLATION INSTRUCTIONS

WARNING: To avoid eledrical shock always
. discannect power supply before handfing or
making adjustments io the variable control switch.

CAUTION:

Allinstaliation of controls, protection davices and wiring 3hould be done by a qualified licensed electrician.
All slectrical and safety codes should be followed in addition to the most recent Nationat Electric Code and
the Occupational Safety and Health Act (OSHA).

1.

3
HOTICE: Do not adjust “OFF” level below discharge on pump.

Use Control Switch in panel controlled pump applicalions only.

CABLE WEIGHT (See Sketch #2)
. Lav cable in weight channel.

DN

Deterntine your *on’ level, (See illustration above) For pump down (NORMALLY OPEN) application; The variable level
control switch closes (tums on) when the float tips a few degrees above the horizontal position and opens{tumns off) when
the float drops a few degrees below the horizontal position. This mode is regularly used on pump applications.

For pump up (NORMALLY CLOSED) application: The variable level control switch closes {turns on) when the float drops
a few degrees below the horizontal position and opens (tums off) when the fioat tips a few degrees above the horizontal

position. This mode is used to maintain a specific fluid level in a container when pumping from another source. i.e. stock
watering tank)

. |t cable weights are not being used strap variable level control switch to discharge pipe or similar mounting at determined

on-off level. (See sketch #1) NOTE: Be sure fioat is positioned 50 that it will not be restricted in its movement by anyitem
in the pit. The strap clamp should be a minimum of 3' from any top restriction (pit cover) or 9" from any bottom restriction
{floor, pump, etc.). '

if cable weights are used, adjust tether as shown in sketch. (See sketch #2)

CLAMP DETAIL

(Tether Length non-adjustable)

SKETCH #1

SKBYIY

Align clip with veight groove and slide towards cable.

Snap clip snugly up to cable, manually moving clip to the tightest possible position.
Wire cable leads directly into control device.

Suspznd unit et desired aclivation level.

NORMALLY OPEN- "ON° POSITION
NDRMALLY [LOSED- "OFF POSMON

SKETCH#2

S.J.E. 1003201E
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APPENDIX C
SANIPLING AND ANALYSIS BILLAN

1. DBJECTIVES

The first objective of the Sampling and Analysis Plan (SAP) is to provide evidence during
operation of the RA that the groundwater pump-and-treat system is attaining capture of the
contaminant plume as intended. This SAP will describe how the capture will be verified.
If capture is verified, the operation of the system is deemed a success.

A secondi objective is to obtain information that will allow fine tuning of the pumping rates
throughout the RA so that groundwater extraction is rapid enough to capture the plume,
but not so rapid as to waste valuable groundwater.

A third objective is to provide evidence that the stripper protectively removes all

contaminants of concern to acceptable levels before discharge.

2. APPROACHES

For short-term assessment of capture, the groundwater analysis relies on hydraulic
measurements, namely on the measurement of water levels in the monitoring wells and
piezometers. For long-term assessment, the groundwater analysis relies on the
measurement of the groundwater’s contaminant levels. The hvdraulic and chemical
measurements are complementary, because the hydraulic measurements are immediate
but indirect evidence of capture, while the chemical measurements are delayed but
definitive proof of success.

The measurement of hydraulic characteristics will provide timely short-term feedback on
the success of the system. By regularly interpreting the feedback, the system’s operators
will be able to diagnose the functioning of the system. The feedhack will be readily

ER Prcgram, viound Plant Operable Unit 1 SAP
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interpreted in real time because the pump-and-treat system is designed to produce a
measurable inward gradient across the south and west compliance boundaries. ‘Apparent
hydraulic control is necessary, but is not sufticient to prove capture of the plume because

contaminant transport might somehow occur despite the apparent hydraulic control.

The measurement of chemical characteristics will provide the definitive long-term feedback
on the operation of the system. Downgradient monitoring wells currently exhibiting
contamination should gradually exhibit diminished concentrations as the pump-and-treat
system's operation progresses, since the system will cut off the plume from its source.

3. METHODS

3.1 Groundwater Hydraulic Measurements

A network of 16 control points (piezomsters and monitoring wells) will be established.
(See attached Figure C.1, Groundwater Monitoring Network for Head.) The points are
W415, W416, W417, W418, W419, 0155, 0410, 0305, 0352, PO06, 0308, 0306, P0O5,
P003, P0O01, and 0313. In plan view, the network will straddle the compliance boundary
on the west and on the south. In profile view, all the wells and piezometers will be
screened in the Buried Valley Aquifer. Figure C.2 illustrates a typical well in profile view.
Most of the wells and piezometers composing the network were existing, but five new
monitoring wells (designated on Figure C.1 as the W-series) were newly constructed. The
network will allow a potentiometric surface to be calculated near the compliance
boundaries. The potentiometric surface will be examined to determine whether
groundwater flows eastward across the western boundary and northward across the
southern boundary.

Two of the existing wells 0155 and 0306 were abandoned during construction of the OU4 -
Miami-Erie Canal Drainage Diversion project. Upon completion of the installation of the
culvert for this project, these two wells were reinstalled as part of QU-1.

ER Program, iMound Plant Operable Unit 1 SAP
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Figure 1. Groundwater Moniloring Network for Head
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Figure 2. Groundwaler Monitaring Natwork. Prafile View
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Figure 3. Groundwater Menitoring Network for VOCs
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The QU1 groundwater model (Terran Corp., Operable Unit 1 Pump-and-Treat Well
Location and Flate Optimization via Ground Water Flow Modeling and Particle Tracking,
December 1995) developed the working assumption that an értificia"y induced flow

reversal could deimonstrate complete hydraulic control by exhibiting a 0:05-foot head

difference between acljacent pairs of 25-foot by 25-foot block-centered cells, where one

bloclk of each pair lies just inside a compliance boundary, while the other block lies just
outside a compliance boundary. Eauivalently, in actual field measurements, a 0.002-
foot/foot average inward gradient is to be maintained across at least a 25-foot-wide border
centered on the compliance houndaries. The 0.002-foot/foot criterion will be used to
determine whether hydraulic control is successful. Notifications and reports should be
conducted as described in the O&M\ Plan.

3.2 Groundwaier Chemical Measuremenis

A network of 11 monitoring wells will be established. (See attached Figure C.3,
Groundwater Monitoring Network for VOCs.) In plan view, all the wells for chernical
measurements will lie west of the western compliance boundary and south of the southern
compliance boundary. In profile view, as with the hydraulic-measurement network, all the
wells will be screened in the Buried Valley Aquifer. Four of the monitoring wells
(designated on the figure as W416, W417, W418, and W419) were newly constructed,
each of which would also need to be constructed for hydraulic measurements. Seven of
the wells already existed: 0352, 0410, 0305, 0306, P015, P027, and P031. The wells wiill
make it poséible to observe the plume, which will be expected to be isolated from its
source. The wells will be measured quarterly for Volatile Organic Compounds (VOCs)
using CLP SOW OLi1.8, beginning within one quarter of the start of operation.
Notifications and reports should be conducted as described in the O&M Plan.

Sampling will be incorporated into the next revision or update of the Mound Plant
Groundwater Protection Management Program Plan (GWPMPP). Refer to the GWPMPP

ER Program, hiound Plant Operable Unit 1 SAP
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for specific requirements, regarding methodologies. Refer to Mound Plant ER QAPP
(DOE, 1993) for QA/QC.

3.3 Waler Treatment System Measureimenis

For assessment of the treatment system’s performance, paired before-and-after samples
shall be collected and analyzed. The “before” sample represents raw influent conditions,
and the “after’ sample represents treated effluent conditions. Comparison of the before-
and-after data points allows calculation of removal efficiencies. Furthermore, éomparison
of the treated effluent chemistry with Ohio EPA discharge standards allows determination
of whether the water is suitable for discharge.

EPA ivethod 624 shall be used to analyze for VOAs in the treatment system’s influent and
effluent. Because the samples are only for engineering evaluation purposes, only the
paired investigative samples are to be required. No special blanks, duplicates, or spikes
are warranted. All samples shall be analyzed on an expedited bases (one-week

turnaround) so that timely use can be made of the information revealed by analysis.

Initial Startup

When the system is initially started, immediately after construction or immediately after
major overhaul, an intensive sampling effort is required. The initial startup period shall last
for 2 hours to allow adequate time for all operational parameters to stabilize. At the start
of the initial startup test and at the end of each half hour, paired before-and-after aqueous
VOA samples shall be collected immediately before and after treatment in the air stripper.

As a result, 5 pairs of water samples will be made available for analysis.

Roiiting Operatlon
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When the systein is routinely runining, relatively less sampling is required. During the first
year of routine operation after construction .or overhaul, one pair of before-and-after
samples shall be collected each week. After twelve consecutive months of successful
treatment, the frequency of testing shall diminish to a monthly pace. "Successful
treatment” means that Ohio EPA discharge standards are met, namely that the daily
maximum concentrations of COPCs do not exceed 10 ng/L and the monthly average
concentrations of COPCs do not exceed 5 ng/l. |f sampling experience indicates that
concentrations remain stable from reading to reading, DOE may petition for less frequent
monitoring schedule. The Ohio EPA Division of Surface Water may also adjust the
frequency of monitoring via its Authorization to Discharge (or substantive equivalent
thereof).

ER Program, Mound Plant Operable Unit 1 SAP
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APPENDIX C
SANMPLING AND ANALYSIS PLAN

1. OBJECTIVES

The first objective of the Sampling and Analysis Plan (SAP) is to provide evidence
during operation of the RA that the groundwater pump-and-treat system is attaining
capture of the contaminant plume as intended. This SAP will describe how the
capture will be verified. If capture is verified, the operation of the system is deemed

a sSuccess.

A second objective is to obtain information that will allow fine tuning of the pumping
rates throughout the RA so that groundwater extraction is rapid enough to capture the

plume, but not so rapid as to waste valuable groundwater.

A third objective is to provide evidence that the stripper protectively removes all

contaminants of concern to acceptable levels before discharge.
2. APPROACIHIES

For short-term assessment of capture, the groundwater analysis relies on hydraulic
measurements, namely on the measurement of water levels in the monitoring wells
and piezometers. For long-term assessment, the groundwater analysis relies on the"
measurement of the groundwater’s contaminant levels. The hydraulic and chemical
measurements are complementary, because the hydraulic measurements are immediate
but indirect evidence of capture, while the chemical measurements are delayed but

definitive proof of success.

The measurement of hydraulic characteristics will provide timely short-term feedback

on the success of the system. By regularly interpreting the feedback, the system’s

ER Program, Mound Plant Operable Unit 1 SAP
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operators will be able to diagnose the functioning of the system. The feedback will
be reoadily interpreted in real time because the pump-and-treat system is designed to
produce a measurable inward gradient across the south and west compliance
boundaries. Apparent hydraulic control is necessary, but is not sufficient to prove
capture of the plume because contaminant transport might somehow occur despite the

apparent hydraulic control.

The measurement of chemical characteristics will provide the definitive long-term
feedback on the operation of the system. Downgradient monitoring wells currently
exhibiting contamiination should gradually exhibit diminished concentrations as the
pump-and-treat system’s operation progresses, since the system wi!l cut off the plume

from its source.

3. METHODS

3.1 Grouncwater Hydraulic Measurements

‘A network of 16 control points (piezometers and monitoring wells) will be established.
(See attached Figure C.1, Groundwater Monitoring Network for Head.) The points are
W415, W416, W417, W418, W419, Qﬂ.‘-515'; 0410, 0305, 0387, PDOG 0308, 0308,
POO%5, PO03, PO, and 0313. In plan view, the network will straddle the compliance
boundary on the west and on the south. In profile view, all the wells and piezometers
will be screened in the Buried Valley Aquifer. Figure C.2 illustrates a typical well in
profile view. Most of the wells and piezometers composing the network were existing,
but five new monitoring wells (designated on Figure C.1 as the W-series) were newly
consttucted. The network will allow a potentiometric surface to be calculated near the
compliance boundaries. The potentiometric surface will be examined to determine
whether groundwater flows eastward across the western boundary and northward

across the southern boundary.

ER Program, Mound Plant Operable Unit 1 SAP
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Two of the existing wells 0155 and 0306 were abandoned during construction of the
QU4 - ivilami-Erie Canal Drainage Diversion project. Upon completion of the installation

of the culvert for this project, these two wells were reinstalled as part of OU-1.

The QU1 groundwater model (Terran Corp., Operable Unit 1 Pump-and-Treat Well
Location and Rate Optimization via Ground Water Flow Modeling and Particle Tracking,
December 1995) developed the working assumption that an artificially induced flow
reversal could demonstrate complete hydraulic control by exhibiting a 0.05-foot head
difference between adjacent pairs -of 25-foot by 25-foot block-centered cells, where
one block of each pair lies just inside a compliance boundary, while the other block lies
just outside a compliance boundary. Equivalently, in actual field measurements, a
0.002-foot/foot average inward gradient is to be maintained across at least a 25-foot-
wide border centered on the compliance boundaries. The 0.002-foot/foot criterion will
be used to determine whether hydraulic control is successful. Notifications and reports

should be conducted as described in the O&M Plan.

3.2 Groundwater Chemical Nieasurements

A network of 11 monitoring wells will be established. ({See attached Figure C.3,
Groundwater Monitoring Network for VOCs.) In plan view, all the wells for chemical
measurements will lie west of the western compliance boundary and south of the
southern compliance Boundary. In profile view, as with the hydraulic-measurement
network, all the wells will be screened in the Buried Valley Aquifer. Four of the
monitoring wells (designated on the figure as W416, W417, W418, and W419) were
newly constructed, each of which would also need to be constructed for hydraulic
measurements. Seven of the wells already existed: 0352, O4i_0, 0305, 03686, P015,.
P027, and PO31. The wells will make it possible to observe the plume, which will be
expected to be isolated from its source. The wells will be measured quarterly for

Volatile Organic Compounds (VOCs) using CLP SOW OLM1.8, beginning within one
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quarter of the start of operation. WMNotifications and reports should be conducted as

described in the O&M Plan.

Sampling will be incorporated into the next revision or update of the Mound Plant
Groundwater Protection ivlanagement Program Plan (GWPMPP). Refer to the GWPVIPP
for specific requirements, regarding methodologies. Refer to Mound Plant ER QAPP
(DOE, 1993) for QA/QC.

3.3 Walter Treatment System Measurements

For assessment of the treatment system’s performance, paired before-and-after
samples shall be collected and analyzed. The “before” sample represents raw influent
conditions, and the “after” sample represents treated effluent conditions. Comparison
of the before-and-after data points allows calculation of removal efficiencies.

Furthermore, comparison of the treated effluent chemistry with Ohio EPA discharge

standards allows determination of whether the water is suitable for discharge.

EPA Method 624 shall be used to analyze for VOAs in the treatment system’s influent
and effluent. Because the samples are only for engineering evaluation purposes, only
the paired inveétiga'tive samples are to be required. No special blanks, duplicates, or
spikes are warranted. All samples shall be analyzed on an expedited bases {(one-week

turnaround) sao that timely use can be made of the information revealed by analysis.

(nitial Star't_'ug

When the system is initially started, immediately after construction or immediately
after major overhaul, an intensive sampling effort is required. The initiat startup period
shall last for 2 hours to allow adequate time for all operational parameters to stabilize.
At the start of the initial startup test-and at the end of each half hour, paired before-

and-after aqueous VOA samples shall be collected immediately before and after
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treatment in the air stripper. As a result, 5 pairs of water samples will be made

available for analysis.

Routine Operation

When the system is routinely running, reiatively less sampling is required. During the
first year of routine operation after construction or overhaul, one pair of before-and-
after samples shall be collected each week. After twelve consecutive months of
successful treatment, the frequency of testing shall diminish to a monthly pace.

"Successful treatment” means that Ohio EPA discharge standards are met, namely that
the daily maximum concentrations of COPCs do not exceed 10 ug/L and the monthly
average concentrations of COPCs do not exceed 5 ug/L. If sampling experience
indicates that concentrations remain stable from reading to reading, DOE may petition
for less frequent monitoring schedule. The Ohio EPA Division of Surface Water may
also adjust the frequency of monitoring via its Authorization to Discharge {or

substantive equivalent thereof).
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Figuro 2. Groundwater Monitoring Network, Profile View
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' Figura 3. Groundwater Monlioring Network for VOCs
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Revision No.:
Révision Date: Qﬁlzf_;‘?_

'6.12 Chemigal Name: Chlotoform

Route of Exposure: Inhalation, absorpﬁon, ingestion, contact

Symptoms of Exposure: Irritation of eyes & skin,
dizziness, mental dullness, nausea

Special Medical Monitoring:

PEL/TLV*: 50 ppm

TDLEL: 500 ppm

STEL: 2 ppm

LEL: N/A

Other: Cancer

6.12 Chemical Name: Trichloroethene

Route of Exposure: Inhalation, absorption, ingestion, contact

visual disturbance, tremor, giddiness

Symptoms of Exposure: Eye & skin irritation, vertigo,

Special Medlcal Monitoring:

PEL/TLV*: 100 ppm

IDLH: 1000 ppm;

STEL:

LEL: 8%

Other: (‘fgncer

6.14 Chemical Name: Tetrachloroethene

Route of Exposure: Inhalation, absorption, ingestion, contact

Symptoms of Exposure: [ritation of eyes, nose &

throat; nausea; flushed face & neck; vertigo; dizziness;

Special Medical Monitoring:

headache

PEL/TLV*: 100 ppm IDLE: 150 ppm
STEL: LEL: N/A
Other: Cancer -

6.15 Chemical Nane: Ethyl benzene

Route of Exposure: Inbalation, ingestion, contact

Syrmptoms of Exposure: Irritation of eyes, skin &
mucus membranes; headache

Special Medical vionitoring:

PEL/TLV*: 100 ppm

IDLE: 8§00 ppm

STEL: 125 ppm

LEL: 0.8%

Other: .

* OSHA, NIOSH, or ACGIH Standard, whichever is most restrictive




Revision 3

Revision Date: 04/23/98

7.0 INDUSTRIAL HYGIENE AIR MONITORING
Chemical Name Frequency of Instrument Reading Action
Monitoring Action Level
Toluene Initial 1H monitoring | Charcoal or draeger | Stop activities, contact PM,
‘ in worker breathing tube & low flow {H & SHSO for appropriate
zone pump 50 ppm action & PPE

’I‘richlorbﬂuoromethane Initial ¥ onitoring Charcoal or draeger | Stop activities, contact PM,
in worker bieathing tube & low flow TH & SHSO for appropriate

_ zone pump 500 ppm action & PPE
1,1,2-Trichloro- Initial TH monitoring Charcoal or draeger | Stop activities, contact P,
1,2,2-trifluoroethane in worker breathing tube & low flow IH & SHSO for appropriate

zone pump 500 ppm action & PPEE
1,2-Dichloroethene Initial TH monitoring Charcoal or draeger | Stop activities, contact Pivi,
in worker breathing tube & low flow IH & SHSO for appropriate

zone pump 100 ppm action & PPE
Chloroform Initial TH monitoring Charcoal or draeger | Stop activities, contact P,
in worlker breathing tube & low flow TH & SHSO for appropriate

zone pump 25 ppm -action & PPE
Trichlorocthene initial IH monitoring Charcoal or dracger | Stop activities, contact PM,
in worker breathing tube & low flow iH & SHSO for appropriate

zone pump 50 ppm action & PPE
Tetrachloroethene Initial IH monitoring Charcoal or draeger | Stop activities, contact Pivi,
in worker breathing tube & low flow IEl & SHSO for appropriate

zone pump 50 ppm action & PPE
Ethyl benzene {nitial il monitoring Charcoal or draeger | Stop activities, contact FM,
in worker breathing tube & low flow IH & SHSO for appropriate

zone pump 50 ppm action & PPE
Xylenes Initial 1H monitoring Charcoal or draeger | Stop activities, contact PM,
in worker breathing tube & low flow TH & SHSO for appropriate

zone pump 50 ppm action & PPE

{An Addendam to'the EG&G Mound General Heslth and Safety Plan MD-10236, G1)
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Revision No.: __3
Revision Date: 04/23/98

6.16 Chemical Name: Xylenes

.| Route of Exposure: Inhalation, absorption, ingestion, contact

Symptoms of Exposure: Irritation of eyes, nose, throat;
dizziness, excitement, drowsiness, staggering

Special Medical Monitoring:

.| PEL/TLV*: 100 ppm

IDLH: 900 ppm

STEL: 150 ppm

LEL: 0.9%

Other:

¢.17 Chemical Name: Acetone

Route of Exposure: Inhalation, ingestion, contact

Symptoms of Exposure: Eyes, nose & throat irritant;
dizziness, headache

Special Medical Monitoring:

PEL/TLV*: 250 ppm TDLIL 2500 ppm
STEL: LEL:2.5%
Other:

6.18 Chemical Name: Benzene

Route of Exposure: Inhalation, absorption, ingestion, contact

Symptoms of Exposure: Headache, giddiness,
irritation of eyes, nose, & respiratory system

Special Medical ivionitoring:

PEL/TLV*: 0.1 ppm IDLH: 500 ppm
STEL: | ppm LEL: 1.2%
Other: Cancer

6.19 Chemical Name: Methylene chlonde

Route of Exposure: Inhalation, ingestion, contact, absorption

Symptoms of Exposure: Irritation of eyes & skin;
nausea, fatigue, weak, tingling of limbs

Special Medical Monitoring:

PEL/TLV*: 500 ppm

IDLH: 2300 ppm

STEL:

LEL: 13%

Other; Cancer

* OSHA, NIOSH, or ACGIH Standard, whichever is most restrictive




Revision No.: __3
Revision Date: 04/23/98

T63s Chemical Name: Toluene

Route of Exposure: Inhalation, absorption, ingestion, contact

Symptoms of Exposure: Irritation of eyes, nose,
fatique, weakness, confusiion, euphoria, dizziness,
headache, dilated pupils

Special Medical Monitoring:

PEL/TLV*: 100 ppm

IDLH: 500 ppm -

STEL: 150 ppm

LEL:1.1%

Other;

6.9 Chemical Name; Trichlorofluoromethane

Route of Exposure: Inhalation, ingestion, contact

Symptoms of Exposure: Incoordination, tremor

Special Medical Monitoring:

PEL/TLV*: 1000 ppm IDLIL: 2000 ppm
STEL: LEL: NA
Other:

6.10 Chemical Name: 1,1,2 - Trichloro-1,2,2 - triﬂuor_oethane

Route of Exposure: Inhalation, ingestion, contact

Irritation of skin & throat, drowsiness

Special Medical Monitoring:

PEL/TLV*: 1000 ppm

' TDILH: 2000 ppm

STEL: 1200ppm

1 LEL:

Other:

6.11 Chemical Name: 1,2 - Dichloroethene

Route of Exposure: Inhalation, ingestion, contact

Symptoms of Exposure: Irritation of eyes, respiratory
system, CNS, depression

Special Medical Monitoring:

PEL/TLV*: 200 ppm

TDILH: 1000 ppm

STEL:

LEL: 5.6%

Other:

= OSHA, NIOSH, or ACGIH Standard, whichever is most restrictive




Acetone

T %

Initial IH monitoring
in worler breathing
zone

Charcoal or draeger
tube & low flow
pump 125 ppm

Stop activities, contact PM,
TH & SHSO for appropriate
action & PPE

Vinyl Chloride

Tnitial 1H monitoring
in worker breathing

Chért:oal or draeger
tube & low flow

Stop activities, contact PM,
IH & SHSO for appropriate

Zone “pump .5 ppm action & PPE
Benzene Initial [T monitoring Charcoal or draeger | Stop activities, contact PM,
in warker breathing tube & low flow 1 & SHSO for appropriate

zone pump .05 ppm action & PPE
Methylene Chloride Tnitial [H monitoring | Charcoal or draeger | Stop activities, contact PM,
in worler breathing tube & low flow IH & SHSO for appropriate

zone pump 250 ppm action & PPE

Standard Operating P'rocedures (ER Program):

1.12 - Air Particulate Sampling With a Real-Time Aerosol Monitor
6.1 - Health and Safety Monitoring of Combustible Gas Levels
6.2 - Health and Safety Monitoring of Organic Vapors with a Photoionization Detector

FID/PID Monitoring- Air monitoring and Calibration conducted with the TVA-1000
PID/FID shall be conducted in accordance with the Manufacturer Guidelines.

Dragger - Air monitoring using Dragger Detector Tubes shall be conducted according to the
Manufacturer Guidelines.

Note: All instruments are calibrated prior to each use. Required calibrations are recorded on the air
monitoring data sheet.

(An Addendum to the EC&C viound General Health and Safety Plan Mi)-10286, G1)
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CHANGE SBEET for Sitc-Specific HASP

Pruject Name: OU-1 Remedial Action Pump and Treatment System Startup, Operation and Maintenance

Chunge Submitted by: Mark Spivey- ’77'74'«4;. ~ﬁ'a-u---«f»‘;;u Date of thangé: 10123197

Reviewed by: \\L{ {- ‘{ tot. Ww- &" (J,v&

HAZWOPER Coordinator Approval: "‘Y[}A.ﬂ.«\,\\) ;{'_L Ly

i
t !
\n f

g | 4
On October 23, 1997 an Integrated Safety Review was peiformed on the SS-HASP for OU- | Remedial Action

Pump and Treatment System Startup, Operation and Mainienance. The recommended changes to the 55-
HASP, fmm the review, are attached. The changes effect Paragraphs 7 and 13.

The resuiung changcs from the Integrated Safety Review shail be disseminated to the current and future
workers at this site. The dissemination of the changes will be evidenced by the Pre-Job Briefing autendees
and/or SS-HASP affirmation signatures (Section 15) dated on or after Octobcr 27, 1997. This document sball
be included in the SS-HASP until incorporation in the nexf revision.

I have been briefed on or read the changes to this SS-HASP and understand them.

NAME HP/SS NAME HP/SS NAMR AP/SS -
TN o e Number ) Number Number

ey

- (An Addendmm to the EGRG Mound General Health and Safety Plan MD-16236, G1) DRAFT C 611997
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1.6 A. WORK SCOPE
Briefly describe the overall tasks and goals of this project:

This project is for containment and treatment of a groundwater contaminant plume that emanates southward from
the OU-1 landfill and traveling toward the ound Plant water wells. The system will extract the affected
groundwater, treat the affected ground water in an air stripper, and discharge the treated effluert to the site drainage
pipe from outfall 002 which runs along the west side of OU-1 (OU-4 site drainage reroute).

B. SI'TE DESCRIPTION

The location of Operable Unit Onc (OU-1) within the Mound Plant is shown on Figure HS-1. Figure HS-2
provides a clearer view of the area and distinguishing features. The extraction well and treatment facility is
depicted in Figure HS-3.

PPE will not be required unless contact with untreated groundwater will be made. The only locations that personnel
would require PPE would be in the Building and at each of the extraction wells. If contact with groundwater would
be required during the course of startup, operation or maintenance, PPE boundaries would be established at the
aforementioned locations. Building 34 provides a safe refuge for workers and has a telephone for use.

2.0 SITE HISTORY

Operable Unit 1, or Area B as it was originally called, occupies approximately 4 acres in the southwestern portion
of the Mound Plant. It encompasscs the historic landfill, the site sanitary landfill, the overflow pond, and the three
plant production wells. The Mound Plant used the historic landfill site from 1948 to 1977. During this time, plant
waste materials which included general trash, and liquid wastes, were disposed of, by buming, in Area B. Some
of this waste was relocated to and encapsulated in a site sanitary landfill constructed in 1977. An overflow pond
was constructed simultaneously, partially covering the historic landfill site.- After 1977, waste was no longer
disposed of in Area B. Operable Unit 1, was extended recently to include the three plant production wells located
along the plant southwestern boundary. An extended discussion of Area B history, including waste disposal and
construction activities, is provided in the OU-1 Remedial Investigation Report,, Section 1, March 1994,

The Mound Plant began a periodic water sampling program for VOCs in 1984. Under the Environmental

Restoration (ER) Program, a Remedial Investigation (RI) was started in 1987 and focused on groundwater
contamination. Since 1986, VOCs have been detected and monitored in the groundwater in Arca B,

{An Addenduin to the EG&G Niound General Health and Safety Plan MID-10236, G1) ' March 1996
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As a result of the VOC groundwater contamination found in Cperable Unit 1, the Mound Plant was placed on the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) (Superfund) National
Priority List, in 1989. As part of the Mound CERCLA procéss, a Federal Facility Agreement was signed between
the DOE, and the U.S. EPA and Ohio EPA which required that DOE develop and implement remedial
investigations (R1s) and feasibility studies (FSs) and conduct interim remedial actions in order to ensure that
environmental impacts associated with past and present activities at the Mound Plant are thoroughly investigated
and appropriate action is taken to protect the public health and welfare and the environment.

The FFA agreement also requires DOE to produce an RI/FS report which is based on remedial investigative field
work. A remedial investigation report of this type was developed for Operable Unit 1. This report summarizes the
result of the remedial investigation, and includes data analysis as well as a baseline risk assessment. As part of this
remedial investigation for Operable Unit 1, soil gas surveys, surface and subsurface soil sampling, piezometer and
monitoring well installation/development, aquifer testing and groundwater sampling was conducted. As a result
of the remedial investigative process, which took approximately 3 years (1992-1995), DOE and the U.S. EPA and
Ohio EPA signed a CERCLA Record of Decision (ROD) for a remediation remedy to control groundwater VOC
contamination in Operable Unit 1, and in the adjacent.buried valley aquifer.

As a result of this regulatory approved ROD, the remedial technology selected for remediating the VOCs from the
groundwater in OU-1 was conventional air stripping. A remedial design was developed for the installation of
extraction and monitoring wells and construction of the air stripper system. The extraction and monitoring wells

for the OU-1 remediation project were installed in 1996, and the installation of the air stripper and associated
equipment will be installed and put on line in early 1997.

Quarterly groundwater monitoring for YOC contamination in Operable Unit 1 is ongoing as part of the Mound
Plant Environmental Mionitoring Program.

3.0 SITE CONTROL
The Field Coordinator or Site Supervisor will strictly enforce the following at all times:

* a two-man Buddy system; Describe Communication Methods:
» documented daily pre-job briefs;

mark and barricade site as HAZWOPER work area;
brief workers on and maintain effective communication;
controlled point of access.

Tnternal: Radig and/or Cellular Phone

-

External: Radio and/or Cellular Phone

{An Addendum to the EG&G Mound General Health and Safety Plan MD-10286, G1) Maurch 1996
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Place an ¢ in each ( ) to indicate presence of hazard.

4.1 Physical Fazards

(+) Heat Stress (+) Cold Stress
( ) Confined Space (v) Enclosed Space
(+) Tripping/Falling (v") High Voltage

( ) Oxygen Deficient
4.2 Coastruction FHazavds
( ) Trenching

() Demolition
(¢) Ladders

( ) Excavating
( ) High Work
() '

4.3 Chemical Hazards

(¢”) Organic Chemical
( ) Corrosive
( ) Mutagen

() Inorganic Chem

( ) Reactive

( ) Teratogen

4.4 lonizing Radiological Hazards
- () Internal Exposure () External Exposure

4.5 Non-lenizing Radiological Flazards

(yuv ( )RF
( ) Laser

4.6 Bislogical/Vector Hazards

(v) Wildlife ( ) Plants
( ) Bacterial (V') Parasites

{An Addendum to the EG&G Mound General Health sad Safety Plan MD-10286, GI)

() Explosive/Flammable

(") Noise

(¢/) Heavy Lifting

() High Pressure Water
( ) Vibration

( ) Heavy Equipment Op.
() Welding/cutting
()

(+) Carcinogen
(v') OSHA Specific
Substances

( ) Microwave

() Medical Waste

March 1996




5.0 PREVIOUS SAMPLING RESULTS

Chlorocthene
Trichloroethylene
Benzene
Trichloroethylene
Tetrachloroethylene
1,2 Dichloroethene
Carbon tetrachloride

Trichloromethene

(An Addendum to the EG&G Mound General Health and Safety Plan MD-10286, G1)
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Source(Waler, Sediment,  Quantity or

Sludge, Seil, Air, ete.)
Sotl gas

Soil gas

Soil gas

Area B well water
Area B well water
Area B well water

Area B well water

Area B well water

Concentration
19.6 pg/l avg.
55.8 ngll avg.
9.0 pg/l avg.
ND-210 pg/l
ND-270 pg/l
ND-640 pg/l
ND-5 ng/l

ND-130 pg/l

March 1996



6.9 CONTAMINANTS  (MSDS are a valuable source of information and are available from Industrial
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Hygiene and should be kept at the job site.)

6.1 Chemical Name: Tetrachloroethylene (Perchloroethylene)

Route of Exposure: Inbalation, ingestion; contact

Symptoms of Exposure: Irritation of eyes, nose and
throat, nausea, flushed face/neck

Special Medical Monitoring: Nome

PEL/TLV*: 25 ppw (lowest feasible fimit to 25 ppm)

IDLH: 150 ppm; Carcinogen

STEL: 100 ppm

LEL: NA

Other:

6.2 Chemical Name: Vinyl chloride

Route of Exposure: Inhalation

Symptoms of Exposure: Weakness, abdominal pain,
gastrointestinal bleeding, hepatomegaly, pallor or
cyanosis of extremities

Special Medical Monitoring: None

PEL/TLV*: | ppm

IDLH: Carcinogen

STEL: 5 ppmi ceiling

LEL: 3.6%

Other:

6.3 Chemical Name: Trichloroethylene

Route of Exposure: Inhalation, ingestion, contact

Symptoms of Exposure: Headache, vertigo, tremors,
nausea, vomiting, irritation of eyes, dermatitis, cardiac
arrhythmias

Special Medical Monitoring: None

PEL/TLV*: 50 ppm

IDLH: I,ODO ppm; Carcinogen

"STEL: 100 ppm

LEL:; 8%

Other:

* OSHA, NIOSH, or ACGIH Standard, whichever is most restrictive

{An Addendum to the EG &G Mound General Health and Safety Plan MD-10286, G1)

March 1996
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6.4 Chemical Nawe: 1,2 Dichloroethylens

Route of Exposure: Inhalation, ingestion, contact

Symptoms of Exposure: Irritation of eyes, respiratory
system. Central nervous system depressant

Special Medical Monitoring: None

PEL/TLV*: 200 ppm IDLIT: 1,600 ppm
STEL: NA LEL: 5.6%
Other;

6.5 Chemical Name: Carbon Tetrachloride

Route of Exposure: Inhalation, ingestion, skin absorption

Symptoms of Exposure: Central pervous system
depressant, nausea, vomiting, liver and kidney damage,
skin irritation

Special Medical Monitoring: None

PEL/TLV*: 2 ppm

TDLE: 200 ppm; Carcinogen

STEL: 10 ppm ¢

LEL: NA

Other:

6.6 Chemical Name: Methyl chloroform

Route of Exposure: Inhalation, ingestion, contact

Symptoms of Exposure: Headache, lassitude, central
nervous system depressant, irritation of eyes,
dermatitis

Special Medical Monitoring: None

PEL/TLV#: 350 ppm

IDLH: 700 ppm

STEL: 450 ppm

LEL: 7.5%

Other:

6.7 Chemical Name: Benzene

Route of Exposure: Inhalation, ingestion, skin absorption

Symptoms of Exposure: Irritation of eyes, nose,
respiratory system; headache, nausea, fatigue,
dermatitis

Special Medical Monitoring: None .

PEL/TLV*: 0.1 ppm IDLH: 500 ppm
STEL: 1 ppm LEL: 1.2%
.Other:

* OSHA, NIOSH, or ACGIH Standard, whichever is most restrictive

{An Addendum to the EG&G Vionnd General Health and Salely Plan MI-10236, G1)

March 1896
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7.0 INDUSTRIAL HYGIENE AIR MONITORING

Chemical Frequency of ionitoring Instrument Reading Action
Name Action Level
Volatile When any part of the closed system is opened FID/PID Conduct detector
organic “monitoring shall be performed, in the headspace, | (11.8 eV Lamp) tube monitoring for
compounds | inside stripper and in the breathing zone. In >2 ppm - 10 ppm vinyl chioride
addition, air monitoring may be performed in the
breathing zone during actual activities.
Vinyl When PID/FID reading > 2 ppm is sustained in Detector tube reading | Stop work.
chloride worker’s breathing zone in breathing zone Contact PM and
> 0.5 ppm SHSO.
Benzene ‘When PID/FID reading >1 ppm is sustained in Detector tube reading | Stop work.
worker’s breathing zone in breathing zone Contact PM and
2 1ppm SHSO.
Volatile When any part of the closed system is opened FID/PID Stop work.
organic monitoring shall be performed, in the headspace, | (11.8 eV Lamp) Contact PM and
compounds | inside stripper and in the breathing zone. In > 10 ppm - 100 ppm SHSO.
addition, air monitoring may be performed in the
breathing zone during actual activities. > 100 ppm Evacuate area.
Lower When any part of the closed system is opened >10% LEL Resume activities
Explosive monitoring shall be performed, in the headspace, when < 10% LEL
Limit mside stripper, inside well and in the breathing
zone. Tn addition, air monitoring may be
performed in the breathing zone during actual
activities.

Standard Operaling Procedures (ER Program):

1.12 - Air Particulate Sampling With a Real-Time Aerosol Monitor
6.1 - Health and Safety Monitoring of Combustible Gas Levels
6.2 - Health and Safety Monitoring of Organic Vapors with a Photoionization Detector

FID/PID Monitoring - Air monitoring and Calibration conducted with the TVA-1000 PID/FID
shall be conducted in accordance with the Manufacturer Guidelines.

Draeger - Air monitoring using Draeger Detector Tubes shall be conducted according to the
Manufacturer Guidelines.

Note: All instruments (excluding the Draeger Pump) are calibrated prior to each use. Required calibrations are
recorded on the air monitoring data sheet.

(An Addendum to the EG&G Mound General Health and Safety Plan MD-10286, G1) March 1996
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§.0 TASK BREAKDOWN

8.1 Description of Task: Startup and Checkoul of Equipment

Breakdown of Basic TI'ask Steps

Poiential Hazards

Proposedl Actions or Procedures {Peruits, etc.)

Alir Stripper

Heavy lifting, noise, slips, Lcips,
{alls, cuts, ant chemical (Organic
vapory'

Post building, maintain minimum nuntber of
personnel in building, hearing protection as required,
PPE as reguired, and monitor air ducing sarnpling

Blower checkout

Electricat, noise, and physical
(votating paris)y

Lock out tag out procedures, ensure mechanical
guards are in place, avoid rotating equipment parts,
and maintain safe distance from yworking equipmeni

Well purnp checkout

Electrical, chemical (organic),
slips, trips, falls, heavy lifting, and
exposure to elements

Posti area as required, maintain minimum number of
personmel in area, hearing protection as required,
PPE as required, and mositor air as required

Level of Personal Protective Equipment: Primary (D) Contingency ©
Primary (Write type Hered:) Contingency | Write Type Herel:)

Respiratory Protection: Y() N Y (x) N() |Level C full face with organic
vapor/HEPA filter cartridge. Not for
use with vinyl chloride or benzene.
Upgrade PPE as required by
monitoring results.

Protective Clothing: Y() N Y (x) N () | Chemical resistant Tyvek

Head Protection: Y() N Y (x) N{() |Bard hat

Eye Protection: Y (x) N () | Safety Glasses Y (x) N () | Full face respirator

Foot Protection: Y (x) N() |Safety Shoes Y (x) N () | Safety shoes with shoe covers

Hand Protection: Y() N®X ’ Y (x) N () | Niuile gloves

Hearing Protection: Y (x) N () |Earplugs Y (x) N() |Earmuffs

Tape-up Required: Y{) N({) Y (x) N () | Atsleeves and legs

{An Addendum to the EG&G Mound General Health und Safety Plan MD-10236, G1) March 1996
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8.2 Description of Task: Elecirical Checkout

Breakdown of Basic Task Steps Potential Hazards Proposed Actions or Procedures (Permits, gic.)

Control Panel ‘Electrical, physical, and noise Lock out tag out {LOTO), PPE as required, and
maintain safe distance fromn electrical panels

Buitding Electrical Connections and Elacirical, inatdequate lighting, slips, Utilize GFC), maintain proper Lighting for

Lighting trips, and falls tasks, ladder safety, and LOTO as requived

Level of Personal Protective Equipment; Primary (D) ' Contingency (D)
Primary (Write type Hered:) Contingency | Write Type Hered:)

Respiratory Protection: Y{) N({x) Y() N

Protective Clothing: Y() N@. Y() N()

Head Protection: Y() NI Y (x) N {) | Hard hat

Eye Protection: Y (x) N {) |Safety glasses Y (x) N () | Safety glasses

Foot Protection: Y (x) N() | Safety shoes Y (x) N () | Safety shoes with shoe covers

Hand Protection: Y{) N Y{x) N() |Work gloves

Hearing Protection: Y (x) N() |Earplugs Y (x) N() | Ear muffs

Tape-up Required: Y{() N({x Y() NmX

{An Addendum to the EGAG Mound Genersl Health and Safety Plan MD-10286, G1) March 1996
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8.2 Description of Task: Water Handling and Sampling

Breakdown of Basic Task Steps

Potential Hazards

Praposed Actions or Procedures (Peruts, etc.y

Operate exiraction wells

Chemical (organic), electrical, slips,
trips, and falls

Post area as required, maintain minimum
nuwwmber of personnel in area, hearing protection
as required, PPE as required, monitor air as
required, lock out tag out as required

Watee management

Noise, chemical (organic), skiys, trips,
and lalfs

Past area ns reqjuired, maintain minimam
number of personnel in avea, hearing protection
as required, PPE us required, and inonitor air
as required

Level of Personal Protective Equipment; Primary (D) Contingency ©
Primary (Write type Hered:) Contingency | Write Type Herel:)

Respiratory Protection: Y() N Y (x) N () |Level Cfull face with organic
vapor/HEPA filter cartridge. Not for
use with vinyl chloride or benzene.
Upgrade PPE as required by

| monitoring results.

Protective Clothing: Y{() N®&) Y (x) N () | Chemical resistant Tyvek

Head Protection: Y() N . Y (x) N () |Hard hat

Eye Protection: Y x) N() |Safety Glasses Y (x) N () |Full face respirator

Foot Protection: Y (x) N() | Safety Shoes Y (x) N () | Safety shoes with shoe covers

Hand Protection: Y() N&X) Y (x) N () [Nitile gloves

Hearing Protection: Y (x) N () |Earplugs Y (x) N () |Earmuffs

Tape-up Required: Y() N({x) Y (x) N() |Atsleeves and legs

(An Addendum to the EG&G Yiound General Health and Safety Plan i D-10286, G1)

March 1996
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9.0 HAZARD ANALYSIS
9.1 Chemicals (Contact Waste Management at ext #4526 or #5117 for disposal Instructions.)

Tasks 1, 3

Specific labeling requirements of site-generated waste: Untreated groundwater shall be containerized, labeled,
and held for proper disposal. Decontamination and waste sample fluids shall be containerized and held for
proper disposal. Waste Management shall be contacted to determine segregation and labeling requirements.

Chemical-specific disposal requircments: Treated groundwater from system may be disposed of via the six
inch effluent line to site storm drainage. Untreated groundwater shall be containerized and sampled to
determine disposal methodology. Liquid wastes shall be segregated from solid waste. Waste Management will
be contacted for disposal requirements.

9.2 Five/Explosion

Tasks: 1,2,3

Are flammable liquids present? No

Description NA

Location NA

Quantity NA
Containment/Storage method NA

For welding, cutting, or brazing a Welding Permit is required.

9.3 Confined/Enclosed Spaces
(see Confined Space Entry Procedures, MD-10286, Operation # M-11)

Tasks: 1,2,3
Confined/enclosed space entry required? No
Confined Space Entry Permit issued? No

Hazard Class A B

C

Reason for Hazard Class selection: NA

fAhre AR Biceae 4o 4l Mmoo mn - - -
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9.4 lonizing Radiation

Task Number(s): 1, 2, 3

Is a Radiation Wark Perinit (RWP) requived? No
(If yes, tien altach RWP to this S5-HASP.)

Primary contaminating isotope(s)  NA

Location on site OU-1 Building 300 and contents, Well 412, Well 413 and Well 414

Radiation type NA
Contamination NA Bulk/Volume NA. Surface
BULK SURFACE  jitnits for release of material are in MD-80036, Operation
90014
pCi/g dpm/100cm? alpha removable
1sotope
pCi/g dpm/100cm? alpha total
Isotope
pCi/g dpm/100cm? beta removable
Isotope
g . dpm/100cm? beta removable
Isotnpe

00 To Be Determined 0 To Be Determined

Airborne contamination concentration NA pCiml

Health Physics coverage No (I1 yes, then specify requirements on RWP.)

Special task operation requirements NA_ Soil Disturbance
NA Grinding/chipping
NA_ Hydraulic/air hammer operation

NA Dusty conditions (sweeping, vacuuming, etc.)
NA Equipment decontamination/free release
NA_ Welding/cutting/brazing

{An Addendmn to the EG&G Mound General Health and Safety Plan MD-10286, G1) March 1996
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9.5 Electrical Hazards
Tasks 1, 2, 3

Electrical shock Hazard? Yes
Answer YES if any of the below are checked:
Over head power lines within 10 feet.
Underground electrical lines.
¢ Concealed lines in walls, conduits, ceilings, etc.
« _ Electrically powercd tools being used outdoors or near standing water.
v _ Power tools being used near recognized grounding surfaces, such as metal tanks, pipelines, or
grounded floors.
Portable generators being used.
High-Voltage (>100 Kv) electrical transmission lines nearby

Location of Hazard: Work site

480 3ph and 120 1ph 60HZ Voltage

Abatement:
v __ Have appropriate scans been performed?

¢ _ Are Ground Fault Circuit Interrupters (GFCI) in use with work involving portable hand tools,
outdoor work, or with portable generators?
NA  Have portable generators been properly grounded?

NA  Have procedures been implemented to assure that equipment or materials do not come within 10

feet of averhead power lines?

9.6 Temperatimre Extremes

A, HEAT STRESS: Upon notification by the Industrial Hygiene department of the current Heat Stress Index

for acclimalized workers, the following work regimens will take immediate effect:

Work--Rest Regimen Work Load
each Hour _

Light Moderate Heavy
Continuous work 30.0 (86) 26.7 (80) 25.0(77)
75% -- 25 % 30.6 (87) 28.0 (82) 25.9 (78)
50% -- 50% 31.4 (89) 29.4 (85) 27.9 (82)
25% -- 75% 32.2 (90) 31.1 (88) 30.0 (86)

Values given in C° (F° ) Wet Bulb Globe Temperature

{An Addendum to the EG&G M ound General Health and Safety Plan 3iD-10286, G1) March 1996
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B. COLD STRESS: Threshold Limit Values Work/Warm-up Schedule for a Four-Hour Shift

Air Ternp-Sunny Sky No Noticeable Wind 5 MPH Wind 10 MPH Wind 15 MPH Wind 20 MPH Wind
°C °F | Max. Max. Max. Max. Max.
(approz}  Gapprox} | Work | No.of | Work

No. of Wori{ No.of { Work | No.of { Work

No. of
Period { Breaks | Period | Breaks | Period

Breaks | Period | Breaks | Period | Breaks
75 min 2 55 min 3

«26 lo 2R 15 to-19

Norm 1 Norm i

40 min 4
“Wio 31 20w .24

Norm 1 75 min 55 min 3 4{} min 4

2 30 min 5
75 min 2 | 55min 3 40 min 4
4

324334 <13 to 29

30 min

wsas7  00M | sSmin |3 |40 min 30 min

<38t -39 A5 10-39

40 ruin 4 30 min 5

40t-a2  40w-4 | 30 min

3 & -45 A
below below

1. 8chedule applies to any 4-hour work period with moderate to heavy work activity, with warm-up periods of ten (10) minutes in 2 warm
focation and with an extended break (e.g., lunch) 4t the end of the 4-hour work period in a warm location. Fer Yight-to-moderate work

(timited physical movement); apply the schedule oue step lower. For example, at -35° {-30°F) with no noticeable wind (Step 4), a worker
at a job with little physical movemncnt should have a maxitoum work period of 40 minuics with 4 breaks in a 4-hour period (Step 5).

2. The following is sugpested ax # guide for esimating wind velocity if accurate information is not available; 5 mph: light flag moves; 10
sph: light flag fully extcnded; 15 mph: raiscs newspaper sheet; 20 mph: blowing and drifting snow.

3. If only the wind chill cooling rate is uvailable, a rough rule-of-thumb for applying it rather thao the temperature apd wind velocity
factors given above would be: 1) special warnr-up breaks should be initiated at 4 wind chilf cooling rate of about 1750 WimZ; 2) all non-

emergency work should gave ceased at or helore a wind chill of 2250 W/m2. In genersl, the warn-up schedule provided above a slightly
under compensatus for a wind at the warmer (cmpesatures, assuming acclimatization and clothiag appropriate for winter work. On the
other hand, the chart slightly over-compensates for the actoal temperatures in the colder range because windy conditions rarely prevail at
extremely low temperatures.

4. TLVs apply only for workers in dry clothing.

(An Addendum to the EG&G Mound Seneral Health and Szfoty Plan MD.10286, GT) March 1996
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9.7 Neise

Tasks 1,2,3

Noise Extremes? Yes
Sound level TBD by IH dB(A)

Noise source(s): Air Stripper Blower
Hearing protection is required for Noise Levels above 85 dB(A).

Precautions(specity): IH will monitor noise levels. If noise level is > 85 dBA a hearing protection zone

will be established. Hearing protection will be required for all personunel entering any hearing
protection ZOne.

0.8 Sanitation

Tasks 1,2, 3
Potable Water Required? No
Non-Potable Water Used? No
Eating, drinking, and smoking permitted? No
Where?
Toilet facilities required? No

Location and number;

Washing facilities required? Yes, only when decontamination required.
Location: Work site Portable equipment will be supplied.
Change rooms required? No

Specity:

(An Addenidum to the EG&G Yiound General Health and Safety Plan MD-10236, G1) March 1996
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9.9 Biological Hazards

Evaluate the work site, do any of the following conditions exist?

Poiscnous Plants? No

Insects? Yes

Snakes? Yes
Animals? Yes, Rodents

Workers known to be allergic to any of the above? No

Precautions taken:  Workers shall avoid contact with snakes and rodents. Insect repellant can be used

as necessary.
Any evidence of Medical Waste present?  No

Sewage outlets present? No

Precautions taken to prevent exposure: NA

(An Addendum to ihe EG&G Mound General Health and Safety Plan MD-10286, G1)
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10.0 MEDICAL SURVEILLANCE
OFF-SITE CONTRACTORS AND PERSONNEL:

Documentation is needed prior to a contractor being assigned work with possible exposure to hazardous
material. A writien opinion from the contractor's examining physician is required as regards their employee's
fitness and include the following:

Any medical condition that would place the employee at increased risk.

Recommend any limitations upon employee's assigned work.

Results of the medical examination and tests.

A statement that the employee has been informed by the examining physician of the results of
the medical examination signed by the employee and physician.

Ll S e

The written opinion shall not contain any specific finding of a diagnosis unrelated to the occupational
exposures.

Are these dociments attached as an appendix o this SS-HASP? No

If not state the reasons why? Due to variability in personnel that will be involved, the aforementioned
documents will remain separate. However, the documents must be
presented and turned into Mound Occupational Medicine Department
prior to entering a IHHAZWOPLR site.

Have these documenis been turned into Mouvnd's Occupational Medicine Department? Yes

11.0 WORKER TRAINING REQUIREMENTS

All workers at Mound HAZWOPER projects are required, at 2 minimum, to have the following training:
Rad Worker II (¢lassroom and practical),

Respirator Fit Test and training,
Health Physics orientation of the site, and

HAZWOPER Training: :
Site Workers: 40 hour plus three day field experience
24 hour plus one day field experience (see HAZWOPER Coordinator.)
Supervisors: Base 40 plus threc day field experience and an additional $§ hour Site

Supervisor training.

{An Addendim to the EG&G Mound General Health and Safety Plan MD-10286, G1) Maurch 1996
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12.0 DECONTAMINATION

12.1 DPECONTAMINATION DIAGRAM
(Must be drawn out for easy use.)

This diagram is for use ¢nly when Level C PPE is required.

Yeltow Tape
or
Building

Contamination Reduction Zone

|
|
| Exclusion
Zone

i
L mn e o o

Support Zone - No PPE Required

Cones-or Flagging

(An Addendum to the BG&G Mound General Health and Safety Plan MD-10286, G1) March 1996




12.2 DECONTAMINATION DESCRIPTION

(Vlust be written out for easy use.)

Station # Purpose

1 Decontamination of equipment

2 Decontamination of PPE and equipment
from a Level D work area (stations 2-4)

3 Glove removal

4 Glove wash

5 Segregate equipment

6 Boot cover and glove wash ’

7 Boot cover and glove rinse

8 Tape removal

9 Boot cover removal

10 Quter glove removal

11 Suit disposal

(An Addendam to the EG&G Mound General Health and Safety Plan MD-10286, G1)
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Procedures

Place equipment on plastic sheets orin
metal or plastic tubs to collect decontamination
water,

Place equipment and sample containers on'a plastic
sheet.

Remove gloves and dispose of in a labeled
container.

Thoroughly wash hands and face in fresh potable
water.

Deposit equipment used on-site (tools, sampling
devices, containers, monitoring instruments, radios,
Clipboazds, etc.) On plastic drop cloths or in
different containers with plastic liners. Segregation
At the drop reduces the probability of cross
contamination. During hot weather operations, a
cool down station may be set up within this area.

Scrub outer boot covers and gloves with decon
solution or detergent and water.

Rinse off decon solution from Station 2 using
copious amounts of water.

Remove tape around boots and gloves and deposit
in container with plastic liner.

Remove boot covers and deposit in container with
plastic liner.

Remove outer gloves and deposit in container with
plastic liner,

Dispose of suit in labeled container,

March 1996




12 Canister or mask change

13 Inner glove removal

If worker leaves exclusion zone to change canister

Page 25 of 28
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(or mask), this is the last step in the
decontamination procedure. Worker’s canister is
exchanged, new outer gloves and boot covers are
donned, and joints are taped. Worker returns to

duty.

Wash inner gloves with decon solution.

13.0 EMERGENCY IPREPAREDNESS

From the SITE MAP: be familiar with the site work zones, evacuation routes, and safe refuges for workers i

case of emergencies.

PERSONAL ROLES AND RESPONSIBILITIES

Nam Role Phone.
IZE,B\Hackcr Overall responsibility of Project Office: (937) 8635 - 5132
raie ager “| Cell Phone: (0?7) 271 -7793

~

Mark Spivey \ ]

Project compliance/coordination

Office: (937) 865 - 5132

roiect Field Enpineer \

Field chanpge orders

Cell Phone: (937) 371 - 7203

~

Jim Fontaine,

N

N\

Office: (937) 865 - 3189

Viound Waste Management

AN

N

Jared Wills

Verify comﬁmfc‘e with SS-HASP

Office: (937) 865 - 4372

Site Health &Safetv Coordinator

AN

~N

Tim Eilers Industria]l Hygiene Renresen\m.ive Office: (937) 865 - 5592
Mound IS&H

Jared Wills Industrial Safetv Representative wa%e: (937 365 - 4372
Mound IS&H HAZWOPER Caordinator

Dave Wirkus Radjological Contral Technician Office: (937) 8\'& - 4498 ;

Mound Radiolneical QOperations

Pager: (937) 341 - 3349

(An Addendum to the EG&G Mound General Health and Safety Plan MD-10286, G1)
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13.0 EMERGENCY PREPAREDNIISS

From the SITE MAP: be familiar with the site work zones, evacuation routes, and safe refuges for workers in
case of emergencies.

PERSONAL ROLES AND RESPONSIBILITIES

Nane Role Phone
: & Qveral] responsibility of Project Office; (937) $65 -
Project Manager Pager:
Mark Spivey ' Project compliance/coordination Office: (937) 865 - 378
Project Field Engineer Field change orders Cell Phane: (937) 371 - 7292.

Office: (937) 5635

Verifv compliance with SS-HASP | Office; (937) 365

Site Health &Safety Coordinator

_Mound IS&H

Industrial Hygiene Representative | Office; (937) 863

Jared Wills Industrial Safety Representative Office: (937) 865
Mound IS&H HAZWOPER Coordinator,

ice: (93 5
Pager: (937) 341 -

Radiological I

Monnd Radiological Operations

EMBERGENCY CONTACTS: All emergency services ON-SITE (Building 34) call 911 or 865-4040.
Other emergency scrvices may be reached at the telephone numbers shown below.

Security Police 365 -3318
Ambulance/Fire 865 - 3313

Medical Clinic 365 - 3414

Doctor 865-3414

(An Addendum to the EG&G Mound General Health and Safety Plan MD-10236, G1) . March 19%¢
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EMERGENCY CONTACTS: All emergency services ON-SITE (Building 34) call 911 or 865-4040.

Other emergency services may be reached at the telephone numbers shown below.
Security Police 865 - 3318
Ambulance/Fire 865 - 3313
" Medical Clinic 865 - 3414

Doactor 865 - 3414

(An Addendum to the EGE&G Mound General Health and Safety Plan MD-10286.GD March 1994




14.0 RECORD KEEPING REQUIREMENTS

(viark with an X as appropriate)

Hazardous Chemicals
Area monitoring
Personnel monitoring

Oxygen Level Measorements
Flammability Measurements

Tonizing Radiation

Worker dose

Contamination levels
Airborne contamination level

Non-fonizing Radiation

UV level measwements
Microwave level measurements
Laser power level measurements

Biological
Personnel exposure monitoring

Blectrical
Tag-out records

Nolse
Area monitoring
Personnel monitoring

Tlommination
Area foot-candle measurements

Personnel Medical Monitoring
Safety Incidents

OSHA accident records
Accident/incident reports

Required

X
X

X

4

<

Personal Protection Equipment
Inspection of Clothing
Respirators
Gloves
Boots

Waste Disposal Manifests
Spill Incident Reports

Training of Wimployees

Emergency Response Training

Confined Space Permit

Welding Permit
Excavation Permits
Radiation Work Permit

D&D Work Permit

(An Addendum 1o the EG&G Mound General Health and Safety Plan MD-10286, G1)
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Required
X
X
X __
X
‘.7
AN
March 1996




Page 23 of 28
Revision No.: _Q
Revision Date: ]217-1997
154 SIGN-IN SHI{ET AND TRAINING REQ"}IREMENTS
SIONATURE AFFIRMS THAY 'PHB WORKER HAS ﬁBBN BRIEFED.OR HAS READ THB §8-HASP AND UNDERS"!.‘m THE BAZARDS AND
INFORMATION CONTAINED WITHIN. ALL ON-SITE WORKERS AND VISITORS MUST READ AND SIGN THIS SHEET BEFORE SITE ENTRY
CAN BE PERMITTED. THE SITE SUFERVISOR MUST VER'!PY THAT THE TRAINING REQUIREMENTS HAVE REEN MET AS QUTLINED IN SECTION
1.5 OF THIS DOCUMENT
N :ﬁte HP#orSS%
ﬁ@.@ <k 1424
N R e
sML, Jead Ar\éé\{'tb\;l\ Haa-s(

&gf/;jf/zi /eczy/C/,’/
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