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SECTION 1
Wellfield Equipment

1.1 PUMPING

This section describes pumping equipment installed at Kosaman and Berdykol wellfields in
1995 and 1996. The submersible pumping systems are composed of the following:

. Electric Motor

. Submersible Pump

. Sand Separator (15 systems)
. Electric/Safety Cable

. Control Panel

. Flowmeter

1.2 ELECTRIC MOTOR

Three sizes of electric motors were purchased for the well field rehabilitation project: 10, 25,
and 50 horsepower. All the motors are designed to run at 2900 revolutions per minute (rpm)
on a 380 Volt, 50 Hertz, 3 phase power supply. Table 1 summarizes the number and type of
electric motors purchased for the wellfield rehabilitation project.

Table 1. Electric Motors

Horsepower (HP) Kilowatts (kW) Number Purchased
10 7.5 5
25 18.6 23
50 37.3 4*

*31n 1995, 1 in 1996

There are four motor leads for the electrical connection, one for each of the three phases and
one ground wire. The ground wire is not connected to the surface ground but is grounded to
the earth via groundwater.

1.3 SUBMERSIBLE PUMP

Four sizes of submersible turbine pumps were purchased for the Wellfield Rehabilitation
Project: 9.5, 18.9, 22 and 31.1 L/s. The flow rates produced once the pumps are installed
vary and depend on the total dynamic head (THD) exerted on the pump. The closer the actual
flow rates are to the design flow rate, the greater is the efficiency of the pump, which results

in lower energy costs.
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Table 2 summarizes the number and type of pumps purchased, the optimum TDH, and the

operational range of the pumps. Section 4.0 contains performance curves and other

manufacturer specifications for the submersible turbine pumps.

Table 2. Submersible Turbine Pumps

Optimum Optimum Operational TDH Operational Flow Number
Flow TDH Range Range Purchased
(L/s) (meters) (meters) (L/s)

9.5 44 34-49 6-10.3 5
18.9 110 84-137 11-24 3*

22 60 42-69 14-26 23
31.5 62 51-67 30-44 1

*Purchased in 1995

The flow rate of the pump should fall within the operational flow range of the pump for

maximum efficiency. The TDH of the submersible pumps purchased in 1995 are higher than
those purchased for the 1996 rehabilitation program.

1.4 SAND SEPARATOR

Sand separators are designed to remove sand through centrifugal action from groundwater
before it reaches the pump intake. This significantly extends the life of the pump by reducing
abrasion from sand. Removed sand is discharged to the bottom of the well. The well does not
fill up with sand because sand stops entering the well after a period of time (see Section 4.0
for more details on this). A total of 15 sand separators of two types were purchased. Type G
is for flow rates greater than 325 gpm (21 L/s) and type F is for flow rates less than 325 gpm
(21 L/s). Table 3 summarizes the number of each type purchased, the acceptable flow range,

and the outer diameter of each. Section 4.0 contains manufacturers specifications and other
details. '

Table 3. Sand Separators

Type Flow Range QOutside Diameter Number Purchased
(I/s) (mm)
F 9.5-21 168.4 5
G 21-41 219.2 10

The sand separators are attached to a pump enclosure shell. Since the pump and motor are
installed inside the shell, it is of larger diameter than the separators. The shell serves two
purposes: to prevent sand laden water from entering the pump and to allow a sufficient
amount of cooling water to pass by the motor.



1.5 ELECTRIC/SAFETY CABLE

Since there is a variety of motor sizes, there is a variety of electric cable sizes. Despite
differences in size or gauge, all the cables are made of three strands of copper wires enclosed
in a flat rubber insulating shell and are specifically designed for submersible pump

applications. Table 4 lists the US standard size of copper wire used for each type of motor
and the minimum diameter of the wire in millimeters.

Table 4. Electric Cable

Motor Size Minimum Diameter, Gauge of Cable
HP (kW) Copper Wire (US AWG Standard)
(mm)
10 (7.5) 2.6 10
125(18.6) 3.3 8
50 (37.3) 52 4

If the copper wire needs to be replaced by aluminum wire, please account for differences in
conductivity of copper and aluminum. It is critical that the proper splice equipment be used
to connect the cable and the motor leads. Splicing should be done by experienced personnel
with the proper equipment. Each pumping system installed during the full-scale wellfield
rehabilitation project has a steel safety cable attaching the pump or sand separator to the
wellhead at the surface. Do not remove or unattach the safety cable from the wellhead. This

cable will prevent the pump from falling to the bottom of the well in the vent there is a failure
in the riser pipe assembly.

1.6 CONTROL PANEL

The control panels contain many devices designed to protect the pumping systems from
damage. The power monitor protects the motor from overvoltage, undervoltage, phase loss,
phase reversal, and phase unbalance. The frequency monitor protects the motor from
frequencies above and below acceptable limits. A lightning arrestor, which is mounted on the
outside of the panel, protects the motor from being damaged by voltage surges caused by
lightning. The motor starter contains overload protection that will shut off the motor if the
amperes exceeds a set limit. The pump is protected by water level shutoff switches that are
triggered by the water level dropping below or rising above predetermined level.



Table 5 summarizes the settings of the various protection devices contained in the control
panels (Controlled Systems) purchased for the rehabilitation project.

Table 5. Control Panel Motor/Pump Protection Settings

[tem Range Settings
Power Monitor Overvoltage 350-450 Volts 418 Volts
Undervoltage 300-400 Volts 342 Volts
Frequency Monitor High 45-1023 Hertz 52 Hertz
Low 45-1023 Hertz 48 Hertz
Overload Protection 10 Horsepower 16.3 Amperes
25 Horsepower 40 Amperes
50 Horsepower 80 Amperes
Water Level Shut-off 150 gpm 32 feet (9.8 m)
(distance above pump intake) 350 gpm 60 feet (18.3 m)
500 gpm 69 feet (21 m)
Water Level Restart 150 gpm 36 feet (11 m)-
(distance above pump intake) 350 gpm 64 feet (19.5 m)
500 gpm 73 feet (22.2 m)

NOTE: Do not change the settings of these protective devices. Doing so may result in failure
of the pumping system. The Control panels purchased for the pilot rehabilitation project

(Asco/Delta) should only be used with the pumps/motors purchased in 1995 (8 inch, 3 stage
Goulds pumps, 50 horsepower motors).



SECTION 2
Wellfield Operation

This section describes how the Kosaman and Berdykol wellfields should be operated. The
two main factors that must be considered are well drawdown and pump idle time.

2.1 WELL DRAWDOWN

The most efficient way to operate the wellfield is to meet the demand with the smallest
possible drawdown in the operating wells. Minimizing the drawdown means less energy is
required to lift the water to the surface. To minimize drawdowns, pumping wells should be
spaced as far apart as practically possible. For example, if ten wells are needed at Kosaman,
every third well should be pumped rather than pumping ten neighboring wells. In the central
portion of the Kosaman welifield there are three wells (Wells No. 19, 22, 23) with relatively
high drawdowns. As a result, special attention must be paid as to what wells can be pumped.
To prevent automatic shutdowns due to excessive drawdown, follow these guidelines:

. Do not pump Wells No. 22 and 23 at the same time
. Do not pump Wells No. 18 and 21 when Well No. 19 is pumping

2.2 PUMP IDLE TIME

Pumps are designed for continuous operation. Damage to a pump and motor may occur if it
is allowed to remain inactive for a long period of time. Well efficiency can also be adversely
affected by long periods of inactivity. Therefore, it is important to operate every pump on a
monthly basis so that no pump remains inactive for longer than 30 days.



SECTION 3
Equipment Maintenance/Removal/Installation

This section describes equipment maintenance procedures and instructions for the removal
and installation of submersible pumping systems.

3.1 MAINTENANCE

Submersible pumping systems require little maintenance other than operating them
periodically, as mentioned in Section 2.

The control panels require no maintenance, but should be well protected from rain, snow and
dust. Therefore, the top openings on the pump houses should be kept well covered at all
times and the doors of the pump houses should be shut and locked at all times.

The flowmeters require little maintenance. After a long period of inactivity, the grease in the
bearings of the propeller may become hard. Ifthe flowmeter fails to operate, it may be
necessary to remove the flowmeter and hand loosen the propeller before reinstalling (See
manufacturer’s instructions in Section 4.0 for more details).

The wells may need maintenance if the capacity of the well begins to decline. If pumping
water levels are reaching the water-level shutoff probe without adjacent wells pumping, then
the well may need rehabilitation. The first step is to chlorinate the well. This is done by
dissolving 4 kg of calcium hypochlorite in water and then dumping it into the well through
the opening on the wellhead. Allow to sit for 2 days and then pump for 1 day. Be extremely
careful when working with chlorine. Excessive exposure can be very harmful, even fatal. If
chlorination is not successful, it may be necessary to redevelop the well using acid based
chemicals. Instructions for the use of such chemicals is included in Section 4.0.

NOTE: Acid based chemicals are extremely hazardous and should only be used by
experienced personnel with proper equipment.

3.2 PUMP/MOTOR REMOVAL INSTRUCTIONS

If a pumping system needs to be removed, some basic instructions are provided below.

Please consult Section 4.0 for additional information on installation and removal of pumping
equipment.

1. Turn the power off on the pump control panel and tag it.
2. Turn the circuit breaker on the transformer control panel off and tag it.
3. Disconnect high-voltage power switch on the transformer.

4. Disconnect the submersible pump cable and water level probe wires (orange and blue
wires) at the wellhead.

5. Close the gate valves on the wellhead assembly.
6. Disconnect the flange connections on the wellhead elbow/cross.



7. Remove the wellhead elbow/cross and riser pipe from the well. When removing the riser
pipe, be very careful not to damage the submersible pump cable, wires for the water level
probes, and safety cable.

8. As the cables and wires are removed, coil them neatly off to the side, away from the work
area. This keep the work area safe and prevent the cables and wires from getting entangled.
9. Once the pump has been pulled out, it may be necessary to have a cutting torch or welding
unit available to separate the various parts of the pump assembly.

10. If the electrical connection must be severed, cut the protective rubber coat off the spliced
wires and cut the three wires from the motor as close to the splice as possible.

11. Inspect the pump and motor of obvious signs of damage or wear.

13. If there are problems with the pumping system, see Section 4.0, Manufacturers
Information.

3.3 PUMP INSTALLATION INSTRUCTIONS

Detailed pump installation instructions are provided by the manufacturer of the pump and are

contained in Section 4.0. The instructions listed below supplement those contained in Section
4.0. ' '

1. Chlorinate the well with 4 1b. (2 kg) calcium hypochlorite or equivalent.
2. Attach motor to pump.

For Systems With No Sand Separator

1. Attach check valve to pump discharge, using a pipe nipple. Be sure the check valve is
oriented correctly (the spring on the valve should be pointing towards the pump and the flat
side of the valve should be facing upward, towards the ground surface).

2. Attach a flanged connection to the check valve.

3. Weld a short piece of wire connecting the flanged connection to the check valve, the check
valve to the nipple, and the nipple to the pump. This wire will ensure that the assembly does
not come unscrewed.

4. Splice motor leads (black, red and yellow wires) to electric cable, matching like colored
wires. Use copper tube connectors, crimped tightly to the wires and heat shrink or equivalent
splicing method (See Section 4.0 for more detailed information on splicing methods).

5. Install wire screen over pump intake and place cable guard over spliced cable.

6. Wrap safety cable tightly around the pump, under the electric cable, and fasten with three
clamps.

For Systems With a Sand Separator
1. Remove the screws attaching the riser assembly to the shell.

2. Attach a check valve to the threaded connection at the top of the riser assembly and then
attach a flanged connection to the check valve.

3. Attach the pump to the bottom threaded connection of the riser assembly.
4. Weld a short piece of wire connecting the flanged connection to the check valve, the check
valve to the riser assembly, and the riser assembly to the pump. This wire will ensure that the

- assembly does not come unscrewed.

5. Thread electric cable through the hole in plate on riser assembly before splicing.



6. Splice motor leads (black, red and yellow wires) to electric cable, matching like colored
wires. Use copper tube connectors, crimped tightly to the wires and heat shrink or equivalent
splicing method (See Section 4.0 for more detailed information on splicing methods).

7. Replace wire screen over pump intake and place cable guard over spliced cable.

8. Install the sand separator (the smaller diameter pipe) in the well with the threaded
connection above the top of the casing.

9. Screw empty pump/motor shell onto the sand separator. Make sure the separator is secure
so it does not fall into the well as the shell is screwed on.

10. Once the shell is screwed on, weld a short piece of wire connecting the shell to the
separator.

11. Place the pump/riser assembly into the shell and secure with the screws.

12. Wrap some rubber and tape around the electric cable where it goes into the hole in the
riser assembly. It is important to plug this hole so the water cannot bypass the separator.

13. Attach safety cable to the loop on the shell using three clamps.

Basic Instructions Continued

. When connecting flanges, use all bolt holes and properly sized bolts. Failure to do so
increases the likelihood of pumping system dropped into the well.
. Fasten electric cable above and below each flanged connection and in the middie of

each section of pipe. Place the cable within the cut-out in the flanges and keep it
aligned with this cut-out during installation.

. Fasten the safety cable with tape at each flanged connection. Be sure to wrap the tape
under the ¢électric cable so in the vent the pump falls, the safety cable will not damage
of severe the electric cable. Place the safety cable within the cut-out in the flanges to
prevent damage to the cable during installation.

. At the proper depth, attach the water level shut-off/restart probes to the riser pipe.

The following table indicates the distance above the pump intake the probes need to be set for
each type of pumping system.

---------=

Pump Capacity Water Level Shut-Off Probe Water Level Restart Probe
(I/s) feet (meters) above pump intake feet (meters) above pump
' intake
9.5 10.3 11.6
22 18.3 19.5
31.5 22 23.2
8
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OWNER’S MANUAL

INSTALLATION INSTRUCTIONS
Submersible Turbine Pumps

PLEASE READ THIS MANUAL BEFORE INSTALLING THE PUMP

INSPECTION

Erzmine equipment at time of -ressipt
Coeck that power cable & not ot or
ameged, and that all cquipment is correct
for the pargcular insaliados. Hendie
pump and csble carefully and do oot load
other material on top of them  This is
very imporizat besauss of the predse
aligement of the assembly end the
vulserabiliry of the csble.

GENERAT DESCRIFTION

The pup unit comprisss 8 verncz! turbine
puxmp amembly dirccicoupied o &
submersible clectriz motor. The conpessdng
bracket accommodates the coupiing
berweca pump and motor 228 £ad serves
ais0 &5 the pump iotake.

The pump unit 5 suspendsd in the well
by the nissr pipe, end power is takca down
fom the well head to the motor by a
scmermble cable secured st mionvais to
thz mser prpe.

Plesss, read the maker's  scparste
insecton manuel for the mooz, 2ad kesp
it for future referzace.

SUTTABILITY OF WELL

Water from an undevzioped well often
contzin an ercessne amouat of saod, dut,
&nd abrasne which can damege the pump.
Cooscguentiy, INSTALL THE PUMP IN
A WELL WHIGH HAS ALREADY BEEN
PROPERLY DEVELOPED with & test

pup.

Rziatz the czpaary and sstung of the pump
10 =z vicld of the well  Proper sziccoen
will crovent harmful shock losds on the
beenngs, wmuch would octur with thz
wisr=iniza: engy of air and water £ the
waicr iovel wore drawm gowa o the pump
niaxs.

Check that the well i larpc cooup 1O
aliow wnctzlizgor of the pump & the
rouusd oepts. Kecp tbe pump at least
fre feet trom thc bONOm.  parprugerty
where thert 1 a metory of £and (wa the well
Do not wstall the pump below hc 1owest
DETIOTRLOOS 10 the well cagng, unkew the
woli ks permuts tne instaliznoo of &

11

shroud over the unit to eosure an adequate
fow of water over the motor for cooling
purpoecs.

Rezfer 10 the factory for recommendations
if the puxmp is 10 be instalied other then
vertcally as in a well.

CHEECK VALVES

If the pump setting exceeds 100 fect, install
2 check vaive at the firs: joint in the miser
ppe 2bove the pump. Always use an
additional check valve at the surfacs if the
pump is part of 8 pressure system, or if the
pressure head exceeds 500 feet  If the
sziing exseeds 500 {ect, inmemall 2 chixd
check vahve (non-slem tvpe) in the nser
pipe st two-thirds of the setting above the
pump.

POWER CABLE

Employ 2 competent clecmicizn to splice
the motor jeads to the cable by one of the
following methods. Spiicing kits are shown
in Catalog Secton 246.

METHOD I - TAPED SPLICE

1. Remove ten inches from the outzr
jackes of jackeied cables. Be carcful oot
to damage the insulanon of the individual
conduciors.

~ Trim the moror leads so that the yeliow
wirc 1s three inches shorter and the bleck
wirc three wehes longer than the red one.

3. Trie the wircs of the cable 0 that the
vellow warc i three 1aches jopger and the
biazk wire three inchss shorter than the
red one.

4. Szip one-nulf inch of insulauon from the
cnd of catk wirc and screpe e meta!
cicz=z

£. joun lixe—coloted wires with COnDECIOTL,
scourc Wic connectors with suang puers
and {ill cszh comncrtor with soldzr
mnsure mecoamenl and ciecmical joInI.

6. Bind cach comnccnon with approved
scif-bonding Tubber tape, with the fus
bner extending o@e et over  lbe
inauanon, and Lne sccond laver extending
onc inch bevond the firsl



kA Appty two layers of piastic msulanng tape, cach exending ooe ioch
beyond the previous ope.

& Bind the threce conductors together with ose lsyer of approved
sclfl-bonding rubber tape, and two laver of approved clecmical tape,
all etending over the outer sheath if a jacketed czbic is used.

METHOD 2 - MOLDED SPLICE

Read the instructions eocicsed with the splicing it Because of the
speed at which it sers, do not mix the resin before compicting the
preparadon of the splice.

CAUTION

TAKE GREAT CARE TO PREVENT DAMAGE TO THE CABLE
DURING INSTALLATION.

Whaza the cable is supplicd on 2 recl, support the =2l on 2 piccc of
pipe laid across 2 pair of sturdy saw borses. Loczte the rec! about
six fee: froz the well so that the cable uowinds Som the top.

Provent the ceble from screping on the well casing

Avoid pincking the czble cither in the pipe clamps, or berwesn the
riscr pipe and the well casing.

Should the cable get demmaged, cither cut out the defesthve length and
splice the =nds as described previously, or repair the damage tn the
following manner.

REPAIR

Although cuts 2nd zbrsions may oot puscure the cable insulation,
repelr then in the following mannen

L. Use a sohest. such a paint thinner or gasoline 10 cican the cable
in the rcgion of damage. Roughen the suriacs of the insulation with
sandpapcr, Or by scraping it with a knife.

2 Appiy a coanng of rubber ccment (Goodvear Plioboad, 3M
Scctcuco:: or cgual) 1o the prepared suriace, 2od let it dry for half
hour.

3. Cut off 2 lesgeh of 3/4 inch wide vizyi plastic clecmizal tape zbout
opc iach ienger than the cut or abrasioz. and lay it smootaly over
the damags. Stars binding the cable witk the same tape ons inch in
front of the damage, lapping each wrap halfway over :b: previous
one, uatil the pinding exzzads onc inck beyond the camags. Wind
the t2pe smoothly without wrinkles ané avoid stretching 1t unduly.
Add thres mors Lw-*s in a stmilar menner cach extzading 1/2 incd
beyond that beneath, Apply a coanng of rubber cement m,. the
repalr as 2n additional bond and to iraprove the resistancs to oil and
sohTais.

ELECTRICAL INST. -\LLAT!O\

Employ 2 competent clemmician 1o do the winng in accordaace with
the local clestnicml codz.  Conveononal overnesd or unesrground
instellatios 1s satsiactory for the clecinoal power racsaussion to the
well head,

Chcci that the powsr supply corresponds with thar showd on the
namzDlates of thc motor and coowo! box  Notz that overy
wstalistion reguirss 2 fused disconnedt SWItCD Or cumuwil broake

A SINGLE-PHASE unir inciudes a cooid! bOr IDSCIporanng
ovenoad r=tays, bul reguircs A magssuc Bansr jor autoraanc
operation.

A THREE-PHASE unit requires 2 megnetic sleser with torce-icg
protecnior hmang QUICK-TRIP AMBIENT-COMPENSATED
ovTrioad roua.

NOTE THAT THE GUARANTEE IS VOID IF INCORRECT
OVERLOAD RELAYS ARE USED.

Mount the control cquipment vertically on & post or wall, and protest
it from direx sunlight and extremes of temperature. Make the
connections to the costrol equipment o accordance with the wiring
dizgram 10 avoid damage 10 the motor.

PRELIMINARY ELECTRICAL TEST WITH PUMP ABOVE
GROUND

Afict spliciap the motor ieads 1o the cable, usc a 500-volt megohm
meter (megzer) 1o test the insulation. Conpeet the ground lead of
the instrument 10 the motor frame, and the linc lcad 10 the cods of
the cable condustors. Turn the craok of the megger for five to ten
seronds, and chzsk that the needle shows a value of at least 50
megobms. Remove the megger and wet down the motor leads and
power cable wath 2 hose or bucket. Reccnnec: the megger and check
the resistanee agein,  Should the vaiue be appremably less than
beforz, it indizztes damaged insulation. Locate the dzmage cither by
visue] izspecticn or by checking the resistance 2s succsssive sections
of the cable ere immersed in water. If the cable is pew, it is
probabie uansesssary 1o check its entire length, bur check it
xhorou;;l_v froo just above the splics down to the moror.

Chesi the rotzuon of the pump unit before installing it in the ==il.
Conpex the cabic to mpcnn!) to the control equipment. Hold iz
pump shell and 2pply the powsr morsatarily by snapping the Lac
swirch guizidy oo and off. If 'bc rotaLion IS corres, thc rTaction of
the sazll =il be clock-wiss whea viewed {rom the puzmp dischz
(tbat is, the pursp sbaft will be sccn f0 roiatc coustcrTiociwiss .f
there is Do casck vaive to obstruct the view).

Corree: the rotznon of a three-phase motor by interchacging any mwo
motor leads ar the stamer. Refer to the maker's instruction manual
for roversing the rotation of a single-phase motor. Disccanect the
cable from the conirol cquipment before installing the pump, but
mark the izads and termipals {or comest re-connesnion laler
LIGHTNING ARRESTERS

Instal] iighroing arresters [0 protest the submersible motor 2gainst
the cficcts of clecomical storms.  Although they will mot pve
protaction ageinst direct siikes, they will grovnd the surges cavsed
in trmosmissicz Ezes by surrounding storms.

Onz ezmesier s suffizien: for a single-phase unit, but 1wo ars

scegsary {or a (hroe-phass uait. Install them in accordasce with the
makes's sesarzis instructions, cither in the coctrol bex or soms
singic-ghass sysizms, O i the su_::pl}' itnc immediateiv absad of the
control sguipzest 2y pamucuiar attention (0 the ground
connezicn. DO NOT USE A GROUND ROD. Use the pest
gound on the premises, which is usually the meal riser pipe from
tbe pump or otber meial water pipe. Obtain the correat size of
ground coanestor for the pipe from an clecincal supply houss, and
make the connestion b::w.-,:n the arrester and lhe coosesior with
#10 (or heavizr) strepded copper wirc. Bare and insulated wure i
suitabie.

Whzre theoo 16 2o tasuiztion jomat (such as 2 piese of mubber hose)
ip the pipe from the well be surc that the ground cozcesiion is
made og ths weii side of the joit.

INSTALLATION OF PUNP, RISER PIPE AND CAELE

TAEE GREAT CARETO PREVENT DAMAGETO THE CABLE
DURING L\S"ALL—K'I'IO.\.

Whsz the sabiz is sucpiied on a reel support the rcel oo a2 oiece
pipe :ad asoss & paer of sturdy saw hors<s. Locale the roz abouw!

tne o

Eix foot from oz wel $9 inat toe cablc unwinds from inc G

Provest the capic {rom scrapiag os the well casing

AVOIC Diazaing Bc 23bic ither 10 Ibe PiDE Siamps. OF Demweel inc
nscr pinc and o wel cesiep

12
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Should the eable get damaged, either cut out the defective length
and splice the ends, or repair the damage, as described in the sestion
on POWER CABLE

Thread the first lengih of riser pipe into the pump dischargs and
raisc the pump and pipe into 2 veitical position over the well. Be
careful ncither 10 drag the pump along the ground, nor let it strike
Other objezts.

Lower the pump about 10 feet into the well, and fasizn the cable to
the niser pipe to prevent tangling and damage. Use clecincal tape
for fight cabic and stainlzss sizel bands for heavy cable. Continuc to
add lengins in the s2me manner until the Tequired pump ssiting is
rcacned. Secure the czble to the mser pipe at reguiar intervals with
tape or bands.

Use an ohmmeter or megger to meke continviry and insulation

checks on the cable at intervais of 10 1o 20 fezt 25 the pump is
Jowerzd. This will loczte any faul: in the cabje.

Place the sanitary well, seal, suriace plate, or other adapter on the
last lengzh of mser pipe, 2nd pass the submersible cable through the
opening provided. Then artach the discharge tes or elbow 1o the
nser pips. Lower the rissr pipe to its [inal position 2ad tightesn the
well sea] or other devics 10 suppor the installation i the well

INTI1AL START-UP AND FPERFORMANCE CHECK

Make final continuity 2nd insuiztion (50 megohms or highsr) checks
before connecung the cable 0 the control equipmeat. Check that
the suppiy voltage is within 125 of the motor raung. It is prefzszhle
for the supply voliage to be on the high side. Check all phases of a
threc-phass susply. '

Check the pump and well performance before making the final
connzciion 1o the discharge system.

1. Install 2 pressure gauge 2nd gate vaive on the =ad of the pipe.
Close the gate valve.

2. Stam tke pump, and check the cressure deveioped against the
close vaive. If this pressure is substaatially less than expzzizd (2
not forgst w0 allow for the depth 10 water level), the pump may be
running dack=zrd. To changs ihe rotation, refer (o the ssclion on
PRELIMINARY ELECTRICAL TESTS WITH PUMP ASOVE
GROUND.

3. Open the gate valve to gve a low {low until vou ars czrain that
the well will not yicld sand. Open the gate vaive grzduzliy 1o gve
full flow.

4. Usc 2 hook-on ammeter fo read ‘the curren:, which should
approximais the {ull-load current gven on the motcs nameplale. but
must not sxcesd the Servies Factor rating of the motor. Thz Senvdce
Factor vemes with the make 2nd the horsgpowsr of the motor.
Consult the factery if insufficiznt information is mven about Sanies
Factor periormance.,

Cheek that tae currents in the individual phases of 2 three-phass
SYSiem are approxmaiely Where there s consigerzble
difierznes perwesn them, change all threz connzctions af the sianer
as showT Dzlow (SO tnai roiaucn remains the sams) to obiain the
maost consisient readings, '

10%. Notc that the highest rcading must not excced thie maximum

permissible for the motor.

Exampie: Phase 1 54.0 amp
Phase 2 55.0 amp
Phase 3 60.0 amp

% unbalance = 60.0. 363 x 100
563

= 37x 100 = 6.6%
563

Average: 563 amp

Should the unbalance exczed 10%, ask the power company to
improve the voltage balance berween the incoming lines.

5. Use a2 voltmeier to check the voltage at the stanier while the
pump is running. The average must be within 10% of the motor
rating, and the madmum venation of any phase of 2 three-phase
systiem {rom the average snould not excced 1%. The cffest of an
unbalanced supply voltage cavses a curTent unbalance z2nd increased
losses in the motor far out of proporiion to the voltage unbalance:.

é. Costinue 10 run the pump until the draw-down of the water in
the well becomes siable.

Shouid the warer level drop 10 the pump intake 10 admit air, use one
or more of the following methods to protect the instailation.

(a) Ins:2ll additional riser pipz to place pump lower in well if
possibie.

(b) Usz 2 cock or similar vaive in the discharge line to throttle the
pump ourut to suit the yield of the well.

(c) Imstall e FLOATLESS LIQUID LEVEL CONTROL.

(d) Use z pressure switch with low water protzzuon or 2 separaie
low-water cutout switch. Neither of these devices give as reiiabie
protection as 2 floatless liguid ievel control, and both reguirs carsful
application.

(e) Replace the pump with 2 smalier unit to avoid over-pumping the
weil.

CALTION

NEVER RUN THE PUMP UNLESS IT IS COMPLETELY
SUBMZRGED IN WATZR, otherwise damage can occur 10 bota
pump and motor. In addition. air drawm into the pump can cause aa
air Jock.

RELIET VALVE

Always izstali a relief vatve if the pump is capable of developing
pressurss in the discharge sysiem greeter than the pressurs rann
of individual componznis. The rehief valve must be large snough 10
handlz :ne pump output at the reiiz{ pressure.

PERIODIC CHECK-UP

The mos: rziiable indications ¢f the condition of 3 submersible pump
ars:

(a) Thne curreat drasm by thz motor
(b) The insulation resistance of the installaton below gounc.

As the pemp wearts, the motor curTent increases, until cventually the
overioaas :xip to protzzt the motor. Whiie this automarc protzcioz
looks aftsr an emergency sHBAUOR, Proper carc of 2 submersibic
installatien snould inciugs periodic ShETK-UDS 10 AVOIC INIETTEDLUONS
in the ®3izr suppiy. Usz 2 megger 10 cneck the spsuianon resisiancs
everv six montns. Resord thz mmsvlation and the runamng cudrent {or
future refersncz. When tpe insulation resistapce {alls betow 10
mzgonms. chsck sl frsguenyy for funlncr gstenorztion. and puil
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the pump when the resistance falls to 1/2 megohm.

When pulling the pump; cither coil the cable on a recl, or rzise
it from the ground 10 dry. Check the insulation again when the
able and rplices are dry. If the insulation value betweep the
line 2nd motor casing increases 10 50 megohms or more, isolate
the fault in the cable or the splice 2nd make the necessary
repairs. However, if the insulation rcading remains Jow,
disconnest the motor from the cable and check the motor
scparately. Should the motor be defective, check the pump end
for wear, and obrain & replacement for either the motor alooe,
or the complete pump unit, as necessary.

OUBLESHOOTING

L PUMP FAILS TO START.

(a) Elecitical touble - eall dealer or electricizn.

(b) Sand lock in pump - call dealer.

(c) Static water level below top elecrode of liquid level control
due 10 scz2sopal variazion.

2 PUMP FAILS TO DELIVER WATER.

(a) Overload tripped.

(o) Air Jock in pump,

(c) Ciogged intake sereen.

(d) Iasuificient welf yicld. .

3 OVERLOADS TRIP.
(2) Wom pump, or pump bound by mand.
(b) Blectrieal troubic - call dealer or electrician,

4. PUMP GIVES REDUCED OUTPUT.
(2) incufficient well yicid,

(b) Worn pump.

{¢) Clogged intake screen.

(d) Low volage.

(¢) Incorreat rottion (three-phase oniy).

5. PUMP CYCLES TOO FREQUENILY.

(2) Exressive pressure drop between pressure switch znd tank,
{b) “Cut-in” pressure at tank 100 bigh

(c) “Cut-out” pressure at tank 100 low.

(d) Watcriogged prossured task

6. PRESSURE SWITCH CYCLES RAPIDLY WHEN PUMP
STARTs. '

(2) Pressurc switch too far from pressure tank.

INSTALT ATION RECORD

Record the foliowing datails at the time of installation and rewin for fumire refersace:

Purcpased From:

Inswall By:

Daze of Instaliation:

Carajog Figure Number:

Motor Make:

Motor HP: Volts:

Motor Serial Number

Cytle:

Maxdmum Allowable Current: (Amps)

Well: Inside Diametez (Ioches)

epth: (Fezt)

Standing Water Level: (Fest below ground)

Deptb to Lowest Perioranion: (Feet below ground)

Riser Pipe: Size: (Inches)

Length: (Fest)

(Refer to szenion oo RISER PIPE).

Power Cable: Size: Leagth: (Feet)
Disranez Berwszn Well and Potnt of Discharge:
Disznzrge Operating Conditions:
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Installation and Operation Instructions

STAINLESS STEEL

SUBMERSIBLE PUMPS

Your Grundfes Submersibie Pumpis afthe utmost
quality. Combined with proper installation, your
Grundfos pump will give you many years of reliable
service.

To ensure the proper instaliation of the pump, carefuily
read the complete manual helfore attempting to install
the pumgp. B

section 1.

Shipment Inspection

Examine the components carefully to make sure no damage has
occurred to the pump-end, motor, cable or conlrol bax guring
shipment,

This Grundfos Submersible Pump shouid remain in its.
shipping carton untilitis ready to be instalied. The cartonis
specially designed to protect it fram damage. During
tnpacking and prior to installation, make sura that the .pump.
is not dropped or mishandled.

The mator is equipped with an electrical cable. Under no
circumstanse should the cable be used to support the waight of
the pump.

You will find a loose data plate wired to the pump. it should
be securely mounted atthe well or attached to the contro! tox.

SECTION 2.

Pre-Installation Checklist

Befare beginning instailation, the fallowing checks shouid be
made. They are alf critical for the proper installation of this
submersible pump.

7] A. CONDITION OF THE WELL -

If the pump is to be installec in a new well, the well should
be fully developed and bailed or blown free of cuttings and
sand. The staintess steef constructicn of the Grundfos -
submersible make it resistant to abrasion; however, no
pump, made of any material, can forever withstand the
deswuctive wear that cccurs when constantly pumping sandy:
water.

If this pump is used to replace an ail-filled submersidle or
cil-lubricatad ling-shatt turbine in an existing well, the well
must pe blown or bailed ¢clear of oil.

Detarmine the maximum depth of the well, and the draw-
down level atthe pump's maximum capacity. Pump selection
and setting depth should be based on this data.

Theinsice diameter of the we!l casing shouldbe chacked to
ensursg that it is not smaller than the size of the pump and
motor.

1 B. CONDITION OF THE WATER

Submersible pumps are designed for pumping clear and cold
water that is free of air and gases. Decreased pump
performance and life expectancy can occur it the water is.
not coid and clear or contains air and gases.

Maximum water temperature should not excesd 102°F. Special
consideration must be given to the pump and motor if it is
to be used to pump water above 102°F.

The Grundfos stainless steel submersible is highly resistant
to the normal corrosive environment found in some water
wells. [f water well tests determine the waier has an excessive
orunusual corrosive quality, or exceeds 102°F, contact your
Grunatos representative for information concarming speciaily
designed pumps for these applications.

C. INSTALLATION DEFTH

A check should be made to ensure that the Installation depth
of the pump will always be at least three feet bslow the
maximum draw-dawn level of the well. For flow rates
axceeding 100 gpm, the NPSH may have to be considered.
Refer to NPSH curves in the technicat brochure.

The bottom of the motor shouid never be installed lower than
the top of the well screen or within five feet of the well bottorn.

If the pump is to be instatled in a lake, pond, tank or large
diameterwell, the water velocity passing over the motor must
be sufficient to ensure proper motor cooling. The minimum
recommended water flaw retes which ensure proper coaling
are listed in Tabie A.

0. ELECTRICAL SUPPLY

The motor voltags, phase and frequency indicated on the
motor nameplate shouid be checked against the actual
electrical supply.
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SECTION 3.

‘Wire Cable Type

wire cable used between the pump and centrol Box or  The conductor insulation should be type RW, RUW, TW,
-—.&l shouid be zpproved for suomersible pump TWU or equivalent and must be suitable for use with
applications. The conductor may be caiid or stranded. The  sutmersible pumps. An equivalent Canadian Standarcs
cabie may consist of individually insuiated conduciers twisted  Association certified wire may also be used, See Tasie D
iogether, insulated conductors moided side by side in one . for recommended sizes of cable lengths.,
flat cabis orinsulated conductcrs with a round overall jacket.

section 4.

Splicing the Motor Cable

A goaod cable splige is crilical to proper operation of the connection. Be careful notto damage the copper conductier
submersible pump and must be done with extreme care. when stripping off the insulation.

4, Slide the heat shrink tubing on o each iead. Insert a

f the splice is carefully'made, it wiil work as well as any r A
properiy sized “Sta-kon” type connector on each lead,

other portion of the cable, and will be completeiy watertight. : o
. . . making sure that lead colors are matched. Using a*Sta-kon

Grundfas recommends using a heat shrink splice kit The crimping pliers, indent the lugs (Figure 4-B). Be sure 10
splice should be made in accordance with the kit squeeze hard on the pliers, particularly when using large
manufacture'sinstructions. Typically a heatshrinksplicecan  Zpja.
be made as follows: . . .

. - 5. Centerthe heat shrink tubing overthe connsctor. Using
1. Examine the motor cable and the drop cable carefuliy for a propane torch, lighter, or electricheat gun, uniformly heat
damage. the tubing starting first in the center working toward the ends

2. Cut the motor leads off in a staggered manner. Cut the  (Figure 4-C).

encs of the drop cable so that the ends match up with the 5. Coniinue to apply the heat to the tubing using care not
~motor leads (See Figure 4-A). On single-ghase motors, b& i et the flame directly contact the tubing. When the tubing
sure 10 match the calors. " shrinks and the sealant flows from the ends of the tubing,

3, Strip back and trim aff Y% inch of insulation from each  the splice is complete (Figure 4-0).
d, making sure to scrape the wire bare to obtain a good

2 ey FIG. 4-D
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SECTION 5.

Installation

The niser pipe or Kose shouid be properly sized and selected
based on estimaled llow rates and Iriciion-10ss lactors.

A back-up wrench shouid be used when the riser pipe is
atlached to the pump. The pump should be gripped only by
the flats on the top of the discharge chamoer. The body of
the pump, cable guard or motor should notbe gripped under any
circumstance.

If Steel Riser Pipe is Used:

We recommend that steel riser pipes always be used with
the larger submersibles. An approved pipe thread compeund
should bs used on all joints. Make sure the joints are
adequately tightened in order to resist the tendency of the
motor to loosen the joints when stopping and starting.

When tightenad, the first section of the riser pipe must not come
in contact with the checkvaive retainer in the discharge chamber
af the pump.

After the first section of the riser pipe has beenattached to
the pump, the lifting cable or elevator should be clampedto
the pipe. Do not clamp the pump. When 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.

Maks sure that the electrical cables are not cut or damé’jed in
any way when the pump is heing lowered in the well.

The drop cable should be secured to the riser pipa at frequent
intervals to prevent sagging, looping or possible cable
damage. Nylon cable cligs or waterproof tape may be used.
The cable splice should be protected by securing it with clips
or tape just above and below the splice.

If Plastic or Flexible Riser Pipeis Used:

i is recommended that plastic type riser pipe be used only
with the smaller domestic submersibles. The pipe
manutacturer or representative should be contacted o insure
the pipe type and physical characteristics are suitable for
this use. Use the correct jsint compound recommended by
the pipe manufacturer. In addition ta making sure that joints
are securely fastened, the use of a torque arrester is
recommended when using plastic pipe.

Da not connect the first plastic or flexible riser section directly
tnthe pump. Always attach a metallic nipple or adapterinio the
discharge chamber ot the pump. When tighiened, the threaded
end of the nipple or adapter must not come in ¢contact with the
check valve retainer in the discharge chamber of the pump.

The drop cable should be sacured to the riser pipe at frequient
intervals to prevent sagging, looping and possible cable

camage. Nvioncable clips or waterprocf tape may be used.
The caple spiice should be protected by securing it with clips
ar tape just above each joint.

[MPORTANT- Plastic and fexible pipe tend o stretch under foad.
This stretching must be taken into account when securing the
czbie 1o the riser pipe. Leave 3 10 4 Inchss of slack hetween
clips or taped points to aflow for this stretehing. This tandency
far plastic and flexible pipe to stretch will also affect the -
calcutation of the pump setting depth. As a general rule, you
van estimats that piastic pipe will stretch to approximately 2%
of its length. For exampls, If yau instailed 200 lzet of piastic
riserpipe, the pump may actually be down 204 test. It the dapih
sefting s critical, check with the manufacturer of the pipe lo
determine how te compensate for plpe stretch.

Wnen plastc riser pipe is used, i is recommendsd that a
sajety cable be attached to the pump to lower and raise i.
The discharge piece of a Grundfcs 4 inch submersible is
designed to accommaodate this cable (Figure 5-A).

\
23

FIG. 5-A

Check valves:

A check vaive should ajways be installec at the surface of
the well. In addition, for instatlations deeper than 200 fe€t,
check valves should be installed at no more than 200 foot
intervals.

Pratect the well from contamination:

To protect against surfaca water entering the well and
contaminating the water source, the well should be finished
off above grade, and a locally approved well seal or pitless
adapter unit wilized. .
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secTioN 6.

clectrical

l WARNING: o reduce the risk of eleciric shock during operation of this pump requires the provision of scceptable grounding,

If the means of connection to the supply connected box is other than grounded metal conduit, ground thg_.pump__hax_:k-"tu the.

,,,,,

service by coonecting a copper candoctar, at least the size * the circpit:suppii'ing'ihe pmy;.to°the groundi

withia the wiring compartment. <+, =5

ng screw provided,

Indi o

R

All elsctrical work should Be performed by a quaiified electrician
in accordance with the lalest cdiflon of the National Electrical
Code, local codes and reguiations.,

Verification of the electrical suppiy should be mace to ensure
the vottage, thase and frequency match that of the mator,
Motor voltage. phase, frequency and full-load current
information can be found on the nameplate attached to the
motor. Motor electrical data can be found in Table E.

llfvuitagevariatiuns are larger than = 10%, do nat gperate the

pump.
Direct on-line starting is used due fo the extremely fast run-ug
time of the motor (0.1 second maximum), and the low

Imomem ot inertia of the pump and motor. Direct on-line
starting current (locked rotor amp) is between 4 and 6.5
times the full-load current. if direct on-line starting is nat’
acceptable and reducsd starting current is required, an

I auto-transformer or resistant starters should be used for. 5
to 30 HP motors (depending on cable length), For motors
over 30 HP, use auto-transformer starters. '

Engine-Driven Generators

1e submersible pump is going to be operated using an
engine driven generator, we suggest the manufacturer of the .
generatcr be contacted to ensure the proper generator is
selected and used. See Table B for genesrator sizing guide.

If power is going to be supplied through transformers,
Table C outlines the minimum KVA rating and capacity
required for satisfactory pump operation.

Control Box/Panel Wiring
1. Single-Phass Motors:

Single-phase motors must be connected as indicated in the
motor eontrol box. A typical single-phase wiring diagram
using a Grundfos contral box is shown (Figurs 6-A).

2. Three-Phase Molors:

Three-phase motors must be used with the proper size and
type of motor starter to ansurs the motor is pretected against
damags from low voltage, phase failure, current unbalance
and averioad current, A properly sized starter with ambient-
compensated extra quick-trip averioads must be used to give
the best passible motor winding protection. Each of the thrae
motar fegs must bs protected with overfoads. The thermal
overfoads must trip in fess than 10 seconds at locked rotar
{starting) current. For starter and overload protection guide,
see Table H. A three-phase motor wiring diagramis illustrated
below (See Figure 6-B).

Pumps should NEVER be stared 1o check rotation unless the
pump is totally submerged. Severs damage may be caused to
the pump and matar if they are run dry,

l Single-Phase Wiring Diagram Three-Phase Wiring Diagram
for GRUNDFQS Control Boxes for GRUNDFOS and FRANKLIN Maotors
. — 230V |«
l Pressure ™=4nh 115V Power Supply
o o Fused l -
;‘ L J;/ i Disconnec: 18 A oressure Fused é %'
- Switch r T .
2 o o ; Disconnec!
» + T L ~§ witch Switch
. a'a
Canvrol Ay 8 [& J)
Box - ——
O 9 @ @ z | ] : Jem———
Black
Yallow Use dotted line tor
Greem: 115V oparation
- Magnetic
+—0 Starter

Figure 6-A

Flgure 6-B
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High Voltage Surge Arresters

Ahigh voltage surge arrester stiouic be used o protect the
motor against lightning and switching surges. Lightning
voltage surges in power lines are caused when lightning
strikes scmewhere in the area. Switching surqes are causad
by the cpening and closing of switches on the main high-
voitage distribution power lines,

The correct voltage-rated surge arrester should be installed
anthe supgply {line} side of the controi box {Figure 6-C and
6-D). The arrester must be grounded in accordance with the
Naticnal Electrical Code and local codes and regulations.

Single Phase
Power Supply

L1 N

Ground
@ @ True
J = Grounding
1 Point
Lightning
Arrester

Siingle Phase Hookup

Figure 6-C

Three-phase power supply
! ! )

i b %u
GRN | Pump

[ I

Ughtning Lightning
Arrester Arrastar

Install .
Lightning
Protectors”
Beilore
Fuses or

ot QT2 ©T3 Clrcuit
1 1 ]
i :
i 1
] I
i ]

Breaker

True
Ground
To SP Motor Paint

Three-phase hookup

The warranty on all three-phase submersile motors is VOID lﬁ

1. The mator is operated with single-phase power through 2
phase canvertsr.

2. Three-leg ambient compensated extra quick-irip overioad
protectars are not vsed.

3. Thres-phasc current unbalance s notchecked and recorded.
(See STAAT-UP Sactian 7 lor lnstructions.)

4. High voitage surga arresters are not installed.

Control Box/Panel Grounding

The conirol box or panel shail be permanently grounded in
accardance with the National Electrical Cede andlocal codes
or regulations. The ground wire should be a bare copper
conductor at ieast the same size as the drop cable wire size,
The ground wire should be run as short a distance as
possible and be securely fastened o a true grounding point.

True grounding points are considered to be: a grounding red
driven into the waterstrata, steel 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 or if a grounding
wire is required by local codes, a properly sizad bare copper
wire shouid be connected to a stud on the motorand run to

the control panel. Do notgroundto a gas supply line. Conneri.
the grounding wire o the ground point first and then to th:
terminal in the controf box or panel.

Wiring Checks and Installation

Before making the final surface wiring connection ofthe drop
cable to the control box or panel, it is a good practice to
check the insulation resistance to ensure thatthe cable and
splice are good. Measurements for a new installation must
be at least 2,000,000 ohm. Do nat start the pump if the
measurement is less than this.

if itis higher than 2,000,000 ohm, the drop cable should then
be run through the well seal by means of a conduit connector
in such a way as to eliminate any possibility of foreign matter
entering the well casing. Conduit should always be used
from the pump to the controi Cox or panel to protect the drop
cable (See Figure 6-E). Finish wiring and verify that all
electrical connections are made in accordance with the
wiring diagram. Check to ensure the conirol box or panel
and high voltage surge arrester have been grounded.

Figure 6-D

Figure 6-E
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SECTION 7.

I Start-Up

nnections have been made, {he following procedures should '

t .ha pump has been set Into the well and ihe wiring

9 performed:

Attach a tempaorary harizontal length of pipe with installed
gate valive ¢ the niser pipe.

. Adjust the gate valve one-third of the way open.

current unbalance according to the instructions below.

. On three-phase units, check direction of rotation and

For singla-phase units proceed directly to "Oeveloping
the Well". .

D. Under no circumstances should the pump be operated
for any prolonged period of time with the discharge valve
clased. This can result in motor and pump damage cue
to averheating. A properly sized relist valve shouid be
installed at the well head to prevent the purnp from
running against a closed valvs.

l'hree—Phase iotors

1. Check the direction of rotation

reg-phase motors can run in either direction depending
how they are connected to the power supply. When the
wiree cable leads are first connecled to the pawer supply
thers is g 50% chance that the motor wiil run in the proper
frection. To meke sure the motor is running in the proper
raction, caretully follow the procedures bejow:

A. Start the pump and check the water quantity and
pressure developed.

B. Stop the pump and interchange any two leads.

C. Startthe pump and again checkthe water guantity and
prassure.

0. Compars the results observed. The wire connection
which gavs the highest pressure and largest water
quantity is the correct connection.

l. Check for current unbalance

surrent unbalanca causes the motor to have reduced starting
torque, overicad tripping, excessive vibratien and poaor
rformance which can result in earty maotor failure. itis very
portant that current unbaiance be checked in all three-
i'zase systems. Gurrent unbalancs between the legs should not
exceed 5% under normal operating conditions. '
e supply power service should be verfied to see ifitisa
o or thres transiormer system. If two transformers are
rasent, the system is an “open” delta or wye. If three
. transformers are present, the system is trua three-phass.
aka sure the transformer ralings in kilovolt amps (KVA) Is
ufficient for the molor load. See Table C.
The percentage of current unbalance can be calculated by
using the following formulas and procedures: i

Total of current values measured
on each leg

3

Averags currem =
Createst amp difference from

the average

'Currem unbalance = X100

average current

To datermine the percentage of currem unpalance:

A. Measure and record current readings in amps far
each leg (hookup 1). Disconnect power.

B. Shift orrollthe motor leads from left to right so the drop
cable lead that was on terminal 1 is now on 2, lead
on2isnowon 3, andleadon3isnowon 1 (hookup 2).
Rolfing the motor feads in this manner wiil nat
reverse the motor rotation. Start the pump, measure
‘and record current reading cn each leg. Disconnect
power.

C. Again shiit drop cable lsads from left to right so the
lead on terminal 1 goesto 2,2t0 3 and 3 to 1
-(hookup 3). Start pump, measure and record currsnt
reading on sach leg. Disconnect power.

U. Add the values for sach hookup.
E. Divide the total by 3 .to obtain the averags.
F..Compare esech single leg reading from the average
" to obtain the greatest amp difference from the
average.

G. Divide this difference by the average to abtain the
precentage of unbalance

Use the wiring hoakup which provides the lowest percentage
of:unbalance. (See Table F for a specific example of
correcting for three-phase power unbalance.)

Developing the Well

Alter praper rotatian and current unbalance have been
checked, start the pump and let it operate until the water
runs clear of sand, silt and other impurities.

Slowly open the vaive in smallincrements as the water ciears
untit the desired flow rate is reached. Do not operate the
pump beyond Its maximum flow rating. The pump should not
be stoppad until the water runs clear.

itthe water is clean and clearwhen the pump is first started,
the valve should still be slowly apened undil the desired llow
rate is reachetl. As the valve is being opened, the drawdown
shouid be checked to snsure the pumpis aiways submerged.
The dynamic water jevel ghould zlways be more than 3 fest
above the Inlet strainer of the pump.

Disconnect the temparary piping arrangements and complete
the final piping connections.

Under na circumstances should the pump be operated for any
proionged period of time with the discharge valva ctosed. This
can resull in motor and pump damage due to gverheating. A
praperly sizad refiel valve shouid be Instatled at the well head
to prevent the pump from running against a closed valve.

Start the pump and test the system. Check and record the
voitage and current draw on each motor lead.

20
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Operation

1. The pump and system sheuld be periodicaily checked far
water quantity, pressure, drawdown, sernoas of cycling and

operation of controls.

2. if the pump fails to aperate, or thare is a loss of
performance, refer to Troublesnooting, Section 8.

secTionN 8.

The majority of problems that develop with submersible
pumps are electrical, and most of these protlems can be-
corrected without pulling the pump from the well. The
following chart covers most of the submersitie service work,’
As with any troubleshooting procedure, start with the simplest
solution first; always make all the abave-ground checks *

Troubleshooting

betore pulfing the pump from the well,

Usually anly two insiruments are needed — &4 combination
voltmeter/ammeter, and an ohmmeter. These are relatively
Inexpensive and can be cbtained from most water systams
suppliers. ' '

WHEN WORKING WITH ELEGTRICAL CIRCUITS, USE CAUTION TO AVOID ELECTRICAL SHOCK. Itis recommendad that rubber gloves
and boots e worn and that cars Is taken to have metal control hoxes and motars grounded 10 power supply ground or steel drop

pipe or casing extending into the well. WARNING: Submersible motors are Intended {or operatlon in a well, When not operated
in a well, failure fo connect motar frame to pawer supply ground may resuit in serious electrical shock.

Preliminary Tests

SUPPLY
VOLTAGE

How to Measure

By means of a voltmeter, which fias been set

‘0 the proper scalg, measure the voltage at the
controf box or starter.

On single-phase units, measure betwsen line
and neutral.

On three-phase units measure between the
legs (phases.)

What it Means

When the motar is under load, the voltage
should be within % 10% of the namepiate
voltage. Larger voltage variation may cause
winding damage.

Large vanationsin the voltage indicate a pcor
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 voltage.
CURRENT How {0 Measure What it Means
MEASUREMENT  Byuseofanammeter, setonthe proper scale, If the amp draw exceeds the listed service

measure the current on each power iead atthe
control box or starter. See. Electrical Data,
Table E, for motor amp draw infermation.

Current should be measured when the pump
is operating at a constant discharge pressure
with the mator fully loaded. '

factoramps (SFA) orifthe curentunbalance

is greater than 5% between each leg on three-

phase units, check for the following:

1. Bumt contacts on maotor starter.

2. Looseterminals in starter or cantrol box or
possible cable defect. Check winding and
insulation resistances '

3. Supply voltage too high or law.

4. Motor windings are sharted.

5. Pump is damaged, causing a motor
overioad.

WINDING
RESISTANCE

How to Measure

Turn off power and disconnect the drop cable
leads in tha contral box or starter. Using an
ohmmaeter, se! the scale selectors to Ax1 for
values under 10 ochms and and Ax10 for valuas
over 10 ohms. 1 :
Zero-adjust the meter and .measure the
resistance batween leads. Record the values.
Motor resistance values can be found in

Electrical Data, Table E. Cable resistance
valuas are in Table G.

What it Means

It all the ohm values are normal, and the cable
colors carrect, the windings are not damaged.

if any one chm value is less than normal, the
motor may be shorted.

It any one ohm value is greater than normal,
there is a poor cable connaction or joint. The
windings or cable may also be open.

It some of the ohm values are greater than
normal and same less, the drop cable feads
are mixed. Ta verify lead colors, see resistance
values in Electrical Data, Table E.
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INSULATION
RESISTANCE

(ol

g

How to mMeasure

Turn oif power and disconnect the'arop cabls

leads in the contic! Box or starter. Using an
ohm ormega chmmeter, set the scale selector
o Ax100K and zero-adjust the meter.

Msasure the resistance between the lead and

What it Means

Fer ohm values, rgafer to table below. Motors
of ail HP, voitage, cnase and cycla duties have
the same value of insulation resistance.

I ground (dischargs pipe or well casing, if steei).
Il : ' gep
OHM VALUE MEGAOHMVALUE CONDITION OF MOTOR AND LEADS
Motor not yetinstalled:
2,000,000 (ormare) 2.0 New Motor.
1,000,000 (or more) 1.0 Used motar which can ba reinstalled in the well.
Motorinwel (Ohm readings are for drop cable plus mator):
500,000 - 1,000,000 0.5-1.0 Amotor in reasonably good cendition.
20,000 - 500,000 0.02-0.5 Amotor which may have been damaged by lightring orwith damaged
‘ leacs. Do not puil the pump for this reason.
10,000 - 20,000 0.01 - 0.02 A mgtor which definitely has been damaged or with damaged cable. The
pump should be pulled and repairs made ta the cable orthe motor
repl aced. The motor will still operate, but probably notfor iong.
less than 10,000 0-0.01 A motor which has failed or with completely destroyed cable insulation.
The'pump must be pulled and the cable repaired or the mator replacsd.
Themotor will not runinthis condition. . . :
Troubleshooting Chart
FAULT POSSIBLECAUSES | HOW TO CHECK HOWTO CORRECT
A.Pump DoesNotRun 1. Nopoweratpumppanel. | Gheckforvoiage atpansl. If novoltage atpanel, check

feeder panei for tripped drcuits.

2. Fuses are blown or circuit
breakers are tripped.

1 Remcve fuses and checktor

centinuily with chmmeter.

Replacs blown fuses orreset
circyit breaker. If new fuses biow
ordircuit breaker trips, the
electricalinstallation and motor
must be checked.

3. Motor starter overioads are | Checkiorvoitage oniine and

burmt or have tripped out load side of starter. Inspact starter for other damage.

(three-phase cnty). Itheater trips again, check the
supply voltage and starter
helding coil.

Replace bumnt heaters orreset.

(threes-phass oniy).

4. Starter does notenergize

‘Enegrgize control cireuit and
check forvoltage at the
holding coll.

Ifno voltage, check control
circuit. [ voltage, check holding
coil for shorts. Raplace bad cxil.

5. Defective controls.

1 Check allsafety and pressure
1 switches for operation. Inspect
1 centactsincantrol devices,

Replace worn or dafective parts.

6. Moterand/orcable
are defective.

Turnoft power. Disconnect

1 motor leads from controf box,

Measure the lead-tc-lead
resistances with the chmmster
{Rx1). Measure lead-to-ground
valugs with chmmeter
{Rx100K). Record measurad
values.

Itopen motor winding or ground
is found, remove pump and
recheck values at the surface.
Aepair or replace motor orcable.

7. Defective capacitor
(single-phase orly).

Tum off the power, then
discharge capacitor. Check with
an ohmmester (Rx100K). When
meteris connected, the needle
shouid jump forward and siowtfy
drift back,

lfthere Is na needlea movement,
replace the capacitar.

89}
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Troubleshooting Chart (continueq)

FAULT

POSSIBLECAUSES ! HOW TD CHETK

HOWTOCORRECT |

B. Pump Runs But Does Not
Dellver Water

1. Groundwater levelinwell .. | Check well draw-down. Water
isico low or wellis collagsed. | {pvel snould be atleast 3 fi. abovey
pump inlet dunng operation,

If not, lower pump it possible, or
throttle discharge valve and
install water leve| control.

2. integral pump check valve
is blocked.

Install pressuregaugs, start
pump, gradually closathe
discharge vaive and read
pressure at shut-off. After taking
readirg, openvalve toits
previous pasttian. Convert PSI
to faet

(Forwater: PSt x 2.311/PS| =
ft.), and add thisto the
total vertical distance fromthe
pressure gauge tothe water level
in the well while the pump s
|running. Aefertothe spacific
pump curve for the shut-off hiead
for that pump model. if the

I not close to the pump curve,
remove pump and inspact
discharge section. Remove
blockage, repairvalve and valve
seat ! necaessary. Check for ather
damage. Rinse out pump and
re-instail.

C. Pump Runs But at Reduced
Capacity .

measured headlsclosetothe
_.|curve, pumpis probably OK.

3. Inlet staineris clogged. Same asB.2apove. If notcless to the pump curve,
remove pump and inspect. Clean
strainer, inspect integral chack
valve for blockage, rinss out
pump andrginstall.

4, Pumplsdamaged. Same as B.2 above. it damaged, repair as necessary.
Rinse cut pump and re~install.

1. Wrong rotation j Check for proper electrical Camrect wining and change leads

(three-phass only). conhnectionin cantrol panel. asrequired.
2. Draw-down s larger than Checkdraw-downduringpump | Lower pump if possible. if nat,
anticipated. operation. throttie discharge vaive and
install water levei control.
3. Discharge pipingorvalve | Examine system forleaks. Repairieaks.
leaking.
4. Pump strainer or check Same as 8.2 above. It not clase ta the pump curve,

valve are clogged.

remove pump andinspect. Clean
strainer, Inspect integral check
valve for blockags, rinss out
cump and reinstall.

5. Pumpwerm. Same as B.2 above.

lfnot clese to pump cusve,
remave pump andinspect.

D. Pump Cydles Too Much

Check pressure setting an
switch and aperation. Check
voltage acrossclosed
cantacts,

1. Pressura switchis not
properly adjusied or is
defective.

He-adjust switch or replaca if
defectiva.

2. Leveicontrolisnot Chsack seting and operation. -

praperly setoris defective.

Re-adjust setting {reterto
manufacturer data.) Replace if
dalectve,

Pump airintotank or

diaphram chamber.

Check diaphram for [eak. Check
tank and piping for leaks with
soap and water sofution, Check
alr 1o water valuma.

3. Insufficient air charging or
leaking tank or piging.

Repair or replace damaged
component

Examine valve and orifice for*
dirt or corrosion.

4. Piugged snilter valve or.
bloed crifice.

Clean and/or repiaca it defectiva.

Check tank siza. Tank
volume should be approximately
10 gallons torsach gpmof

pump capacity.

5. Tankisiogsmall.

ltankis too small, replace with
proper size tank.




FAULT | POSSIBLECAUSES | HOW TO CHECK | HOWTQ CORRECT j
E. Fuges Biow or Circutt 1. High or iow voltage. Chec«voltage atpumppanei. | liwiresizeiscorect, contact |
Breakers Trip Jfnotwithin = 10%, checkwire | powercompany, |f not, correct
size sndlengthofrentopump | anc/orreplace as necessary.
canal.
| 2. Three-pnase current Chack curent draw on each if currentunbalance is not within
unbatancs. leed. Unbalance must be within | = 5%, cormtact power comgany.
*5%.
3. Contrei box wiring and Chazx thatcentrol box parts Comrectasrequired.
components tch the parts iist. Check
(sincie-pnase only). to sga thatwinng matches
wiring diagram. Checktor
ioose or broken wires or
terminals.
4. Defectve cgoachicr Tum off power and discharge If nometer movement, reptace
(singla-phasecnly). capacitor. Check using an the capacitor. -
ohmmeter {(Rx100K). When
‘he meter is connected, the
needle should jump forward and
slewdy dnftback.
S. Stening reiay (Franklin Check resisiance of relgy coif Repiace defective relay.
singis-phase motors only) | withan ohmmeter {Rx1000K).
Check contacts for wear.
zcTion 9 ical Dat
SECTION J. Technical Data

Table A

Minimum Water Flow Reguirements for
Submersible Pump Motors

MOTOR CASING DR SLEEVE MIN. FLCW PAST
DIAMETER L.D.ININCHES THEMOTOR (GPM)
4" 4 1.2

5 | 7
8 13
7 21
3 | 30
8 8 | 10
7 { 28
] 45
10 85
12 140
14 198

18 275 -

g 8 10 |
) 10 S5 -

12 110
14 180
18 255
10° 10 30
12 8S
14 | 145
18 | 220
18 | 305

NQTES: 1. A flow inducar or sleeve must ba used if the water entars

the well above the mator or ff there is insutflcient watar
flaw past the motor.

2. Tha minimum recommended water veloaity over 4° motors
3 0.25 feet par sacand.

3. T‘hg minimum recommendad water veioctty over 6, 8, and
10" motors 1z 0.5 feet per second.

Table B

Guide for Engine-Driven Generators in
Submersihle Pump Appiications

MINIMUMKILOWATT RATING CF
GENERATOR FORTHREE-WIRE
SUBMERSIBLE PUMP MQTORS
MOTORHPFOR EXTERNALLY INTERNALLY
SINGLEQRTHREE REGULATED REGULATED
PHASZ UNITS GENERATCR CENERATOR
0.33HP 1.5KW { 12KW
0.50 2.0 1.5
0.75 3.0 2.0
1.0 4.0 2.5
1.5. 5.0 3.0
2.0. 7.5 4.0
3.0 10.0 5.0
5.0 15.0 7.5
7.5 20.0 10.0
10.0 30.0 15.0
15.0 40.0 20.0
20.0 60.0 25.0
25.0 75.0 30.0
30.0 100.0 40.0
40.0 100.0 50.0
50.0 150.0 §0.0
60.0 175.0 75.0
75.0 250.0 100.0
100.0 300.0 150.0
125.0 375.0 175.0
15C.0 450.0 200.0
200.0 600.0 Z75.0
NOTES: 1. Tab is based on typical 80°C risa continusus duty
generntors with 35% maximum voitaga dip during szst-ug of
singla-phase and Mras-phagse Mowrs.
2. Contact the manufacturar of the generator to assure tho unit
has adequate capactly 0 fun tha submersibie motor.
3. H the generator rating is in KVA Instead aof kilowafts, mustiply
the above rsngs by 125 Io obtain KVA.
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Table C

Transicrmer Capacily Reguired for Thrze-Phase
Submersible Pump Mators

MINIMUM KVA RATING
FOR EACH TRANSFORMER
THREES-PHASE] MINIMUM 2TRANSFORMERS | 3TRANSFORMERS
MOTCRHP TOTALKVA OPENDELTA DELTAORWYE
REQUIRED" ORWYE :

1.5 ] 2 3

2 4 2 1%
3 ! 5 I 3 i >
5 | 7~ | 5 ] 3
75 | 10 | 7 Vs | 5
10 15 10 | 5

15 20 15 | 7%
20 25 } 15 f 10
25 30 20 | i0
! Kl] 28 [ 15
[ 40 50 30 | 20
50 60 35 .20
60 .75 40 25
75 | g0 30 30
100 120 §5 40
125 150 85 50
150 175 100 50
200 230 120 75

* Pump motor KVA requirements only, and dces not includa allowances
for cthar ioacs. " !

Table D : divided by 1.25 per the N.E.C., Article 430-22, for motor

‘ : . brarich circuits based on motor amps_at rated harsepower.
Submersible Pump Cable Selection To assure adequate starting torque, the maximum cable
Chart (80 Hz) lengths are calculated to maintain 95% of the service

entrance vaitage at the motor when the motor is running at

The following tables list the recommended copper cabie maximum nameplate amps. Gable sizes larger than spectfied
sizes and varicus cable lengths for submersible pump may always be used and will reduce power usage.
mOtors. The use of cables smaller than the recommended sizes wiil void

These tables comply with the 1978 sditicn of the National  the warranty. Smailer cable sizas wiil cause reduced stanting
Eiectric Table 310-16, Colurmn 2 for 75°C wire. The ampacity  torque and poor motor gperation.
{current carrying prepertias ¢f a conductor) have been :

SINGLE-PHASE MOTOR MAXIMUM CABLE LENGTH
(Motor to service entrance)(2)

HMOTOR RATING ] . COPPER WIRE SI2E
yOLTS I HP 14 12 [ 1w | 8 § | 4 | ¢ {0 | 9 g08 | 0000 i 250 300
115 L % 130 | 210 | 340 | 540 | 840 | 1300- | 1860 | 2910
L | e 00 | 160 | 250 | 390 | e20 | 980 | 1460 | 2160
230 h 550 | 880 | 1390 | 2190 | 3400 | 5250 ! 7960 ! }
K3 400 | .650 1020 | 1610 2510 3880 | S8EQ | {
¥ 300 | 480 760 | 1200 | 1870 | 288G | 4370 | 6470 { ]
1 250 | 400 | &a0 | 990 | 1540 | 2380 | 3610 | 5380 | 6520 I
1% 150 310 480 | 770 | 1200 | 1870 | 2850 | 4280 | 5240 !
2 150 250 390 | 620 | 970 | 1530 | 2350 | 2820 | 4480 | |
3 120 190 300 470 | 750 | 1190 | 1850 | 2890 { 3810 | |
5 | | sg0 .| 280 | 450 | 710 | 1110 | 1745 | 2170 ! |
7% i } 200 | 310 | 480 ; 750 | 1140 | 1410 I |
10 i ; | 250 | 280 § 600 | 930 | 1160 | I

CAUTION: Use of wire siza smatler than listad will void warranty.
FOCTNOTES: .
j. M alumunum conducter is used, muttiply lengths oy 0.5, Maxunum aliowabls length of aluminum Is considerably shorier than copper wire of 2amao sizg.
2. The portion of tha total cable whica Is batween the servics antrance and 3 3@ motar startar shiculd not exceed 259 of tha totsl maximum length to
assure raliable starter operation. Single-pnasa controj boxes may De connacted at any paint of tha total caoie-length.
3, Cablas #14 to #0C00 ara AWG sizgs. and 250 3 300 are MCM :zes.




THREE-PHASE MOTOR MAXIMUM CABLE LENGTH
(Motar {0 service entrance)(2)

[ MOTOR AATING | ’ COPPER WIRE SIZE
YOLT3 1 HP 4 | 12 | 16 i 8 | 8 | & | 2 g | o9 oon 4000 | 250 300
208 T 310 | 500 | 790 | 1280 v ! ]
2 | 240 | 290 | 610 | 970 [ 1520 | 1
3 180 | 200 [ 470 | 740 | 1160 | 1B10Q
5 ! {70 { 280 1 440 | 690 | 1080 | 1E80
7% f | 2001 30! wo ! 770 | 1180 | 1770
10 ] | | | 2301 370 | 570 880 | 1330 | 1640 I
15 ] ! ! 250 | 390 | soa | 910 | 1110 | 1340 |
20 | f 300 | 480 700 | 880 | 1050 | 1270
25 | i } 370 570 700 B40 | 1030 | 1170
30 I ] ! I 710 | 470 | 580 | 700 | 850 | 970 | 1110
230 1% 360 | 580 | 920:[ 1450 | :
2 280 | 450 ! 7e0.l 1110 | 1740
{ 3 210 340 540" 850 | 1330 | 2080 {
[ 5 200 320 | 510 | 800 | 1240 | 1300
A | 230, 360 | 570 | 890 | 1350 | 2030
10 i | | 270 . 420 660 1010 | 1520 | 1870
[ 15 | ! i : 200 | 450 €90 | 1040 | 1280 | 1540
] z0 ] | [ 350 | 530 ( 810 | 980 | 1200 | 1450 |
25 | | 250 430 €50 800 | 970 | 1170 | 1340 |
30 | | . 350 540 680 800 870 | 1110 | 1270
450 1% J 70 | | L !
2 {13¢co | 2070 |~ |
3 | 1000 | 1600 | 2520 .
5 550 | 950 | 1500.1 2380
T 420 | 680 | 1070.! 1690 | 2840
10 .310 1 S5¢0 1 790 | 1250 | 1960 | 3050
15 | 540.1 850 | 1340 | 2090 | 3200
20 } 410.) . 850. | 1€30 | 1670 [ 2470 | 3730
25 | s30 | 830 | 1300 | 1980 | 3010 | 3700
30 {430 | 680 | 1070 | 1840 | 2490 | 3060 | 3700
40 . - 750 | 1210 | 1830 |.2250 | 2710 ) 32%0
50 . B30 380 | 1480 | 1810 | 2190 | 2850 | 3010
&d K A 830 | 1250 | 1540 | 1850 | 2240 | 2540 | 2890
75 B : 1030 | 1260 | 1520 | 1850 | 2100 | 2400
100 Il - 840 | 1130 ) 1380 |-1560 | 1730
125 R 1080 | 1220 | 13%0
150 R 1050 | 1130
200 ; 1080 | 1300
250 1080
575 1% 2620 | !
2 2033 |
3 1880 | 2530 i .
5 920 | 1480 | 2330 | -
7% 680 | 1080 | 1880 | 2650 -
10 490 780 | 1240 | 1850
15 S30 | 850 | 1340 | 2090
20 | 650 { 1030 | 1610 | 2520
] 520 =0 | 1360 | 2030 | 3110
0 .3 680 | 1070 { 1670 | 2560 | 3880
0 1 R . 790 | 1240 | 1500 | 2860 | 3510
50 ] ) 1000 | 1540 | 2310 | 2840 | 3420
) B 850 | 1300 | 1980 | 2400 | 2890 | 3500 |
75 1060. | 1600 | 1970 | 2380 | 2850 | 3260
100 1190 | 1480 | 1770 | 2150 | 2440 | 2790

CAUTION: Use of wire siza smaller than listed wifl void warranty.
FOOTNOTES:

1. Naluminum conductoris usad. muiliply lengths by 0.5. Maximum allowable tength of aluminum Is considerably shorter than copper wire of same size,
2. The pertion of tha tatal cable wnich is batwean the sarvice entrance and a 3@ motar starter should not exceed 25% of the total maximum fength i@

assure refiable stansr speratcn., Single~phase control baxes may be connected at any paint of tha total cable length.
3. Cables #14 10 #0000 are AWG sizes. and 250 10 300 are MCM ‘sizes.




Specifications
Page C2

JeLLINNIE.  SUBMERSIBLE TURBINE PUMP

MATERIAL OF CONSTRUCTION

Bowi co_sj- I (‘O e Impelier [bro NZ¢
L8 Bowl Shaft &{ & C;% Shaft Coupling S S,

ANS! RAISZD FACE FLG

DA HOLZS

}‘/ Bowl Bearings @ ronze Bowl W/R
H— Strainer 9 < . impeller W/R
‘ PUMP
Typeeuéme(sibé | Mocel CICHOYH
— v 150 ™ 130
Denth Gauge: Required: Not Reguired:
Air Line: Reguired: Not Reguired:
‘ MOTOR
w® 1O HP___Imw 2900
Prase 3 1 Heriz SO
Voliags 3 8 O ‘
CABLE
sze 19/ 3 |tenstn 850 Feat

Tvee §7+ Tk, QL. Cabdle

DISCHARGE ELBOW

Base Plate Bolt Holes: 4 -
Diameter Solt Circle: R.F. 150& ASA Discharge Flangs
Bclt Holes: Diameter Flange:
JUNCTION BOX
Reguirsd: ] Not Required:
RISER r2omencdod

Pipe Size & v ’ Section Length 2 | :QQ f
OTHER SPECIFICATIONS

Drawing Na. {Serlal No.
Fluid ; Spec.Gravity
Viscosiy | Temperature
; ; P LPH ]No,Units Reguired
' :
* _&_?::J“ | ' Cusiome: Thtorngtio n'oﬂ Jecno Zocof'QS |
: Adcress |4 @methdJ_éQ CJQquL\J f
— o~ Rockvilie S SMd. 220952
o BN [Te. 301198 - 3264 Fax (3011984 -3522 |
— !Re: :
J;S“““e J-Line Vumo Co 7

1 - - f _-— .
27 |saesmon GU§ ava u 7 T Lo Ut




Specifications
Pags C2

Joi_ IFNIE.  SUBMERSIBLE TURBINE PUMP

MATERIAL OF CONSTRUCTION

Bowi Chot Tron | imeter (bronze

8 Bowi Shaft £4|( Q.8. |Shaft Coupling 9 S
ANSI RAISED FACE FLG

DIA HOLES

Bowl Bearings @f@ﬂ 20 ' Bowl W/R

Swainer .G, [1mpeter wiR
PUMP
e G bmers bé:?_ ‘Mme’ ©EHCZ 3
— M 500 [ 218
Depth Gauge: Required: Not Reguirec:
Air Line: Required: Not Required:
. MOTOR
! HP 50 ESy 2900
i i [ - -
lll—l-l Phase 3 ! Herz 50
i1 Voliage S@O ,
| ‘r——- _:_' CABLE
'ﬁ"l‘_r Size "-//3 Length 250 ¥ree {-

..
==

Tye Flat JtF Cabl |
DISCHARGE ELBOW

—

—
] W
i Base Plate l Bolt Holes: 4 -
| \ 5
' i 5 " Diameter Bolt Circle: R.F. 150# ASA Discharge Flange
— 71 / Balt Holes: Diameter Flange:
‘ 16 ow

JUNCTION BOX

|
—

]

| Recuirec: l Not Required:

RISER rocomended
' Section Length 9 ) ;'ee_‘l

OTHER SPECIFICATIONS

5

ALY

Pipe Size 6

i Drawing No. iSenaI No.
Fluig ) Soec.Gravity
: Visccsity ! Temperature
: '
: PH I Ne.Units Reguired
: !
b | —— T30 Tecnoloo:
! 7.83 v Customer J_nﬁ?_rnd/lrorv oX leewniolooies ’
: ‘ | : coress |2 : / ’ i
i % : Agaress | QLOOm'ngﬁ dﬁ-—é‘l COU flib !
' ! b it ; . ST z )
| | — v Qockville N ST 272 2038 S 2!
L i [Te 301 9B -32SHFax (20 )) Gy - 3927
1 b r d
' | Rep !
| Suopner i Y, P(JMO C D
Tmpeller T4 ~ £.05% 28  [saes T DL : ;
mp i 2 6.05% < Salesmar {0 ST T CalfauUs

J
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SO IRNE. SUBMERSIBLE TURBINE PUMP

MATERIAL OF CONSTRUCTION

Bowl CO-5+ I‘ron Ilmpeller E)rdnze
, s |BowiSnat L4]4 Q.S [ShafiCowpiing GG
a I / ANSI RAISED FACE FLG Bowl Bearings Q){ onzge lBowl W/R

Strainer S (%‘ ] Impeller W/R
PUMP

e Sobmersible Moo BKC.B 3
M B50 | TOH 120

DIA HOLES

Y (#)

—lo- - ~{—

Depth Gauge: Requirec: Not Required:

Air Line: Required: Not Required:

MOTOR

HP | 25 jRRM 2,900
Phase 3 I Herz SO

Voltage 3 O D) l
CABLE
= ' sze B/3 lLengn 2,50 Feet

i
i
i
1
i
1
1
i
i
i
| A R v Flof TeF. ©bCable
i
i
1
i
i
]
i
i
i
i

 S— DISCHARGE ELBOW

{
i \ Base Plate | Bolt Holes: 4 -
1 .
|
|

- Diameter Boit Circle: R.F. 150% ASA Discharge Fiange
_— ‘(‘7 Bolt Holes: Diameter Flange:
] \—-—— 6 ow
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CAPACITY
DLPELIFR DATA BOWL DATA
Impeller Number 3680 TRIM: (A) 6.313° X 18 Bowl Number 3591 C.L./ENAM.
Meterinl ~ BRONZEZ (8) 6.000" X 18 Bowi Dia 7.938"max 7.500"min
Type CLOSED (C) 5.750" X 158 Mar No. Stages 14
Thrust Factor K=3.93 (D) = ;Oo" X 18" One Stage Weight 130 1b
Eye Arez 5.72 s4. in. Add’]l Stage Weight 30 b
) . Minimum submergence .
Weight 5.50 Ib. above eye of pottom Std. Shatt Dia 1.000 in
impeller: 16 in. - .
Std. Lateral 0.438 in
EFFICIENCY CORRECTION Discharge Size 5 -8 in
Number of Bowis | | 2 i 3 i Suction Size 5 ~ 6 in
Chonge es follows | —< | =2 | 0 ! Wex Sphere Size 0.375 in
Chenpe efficiency mmav affect both heud apd horsepower Mex Operntion P.E.L €882 (special)
Performmance based on pumping clear fresh water ot o temperzmture not over 85° F., end frec
of ges, zir or abrmsives. and Wik bowis propersiy adjusted axnd submerged

BRAKE HORSEPOWLER
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93,75 112.50 13125 150.00 168.75

CAPACITY

18.75 37.50 5625  75.00

187.50 M /HR

DPEILER DATA

BOWL DATA

Impeller Number Bowi Number

Materinl  BRONZE

2978 |TRIM: (A) 6.313" X
(B) 6.000" X

0¥
0
u

Bowi Dia.

[§S)
[fe)
Uy

Type CLCSED (C) 5.750" X 29.5 Unx No. Stages

Thrust Frctor K=5.40 (D) 5.500" X 29.% One Stages Weight

Eye Area B8.33 sqg. in. Add’l Stage Weight
Minimum submergence

Waight S.00 b, agbove eye of bottom Std. Shnaft Dia
impeilerr 19 in.

Std. Lateral

EFFICIENCY CORRECTION Discharge Sizs

Number of Bowis I 1 [ 2 ’ 3 | 4 | Suction Size

Change as follows | =2 | =1 ] 0o | ~ Sphere Size

-~
-
-

Chapge 1n efficiency may affect both hezsd and horsepower. Max Operation P.S.L

7.938 " max

2883 C.L/ENAM.
7.500"min
7

130 ib
30 ib
1.000 in
0.375 in
5 -6 in
5 — 6 in
0.82& in
882 (speciai)

Performance based on pumping ciecar. fresh water at a tsmperature not over
of gas, air or abrumives, and with bowis properly adjusted and submergoed.

85° F., and free
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IMPEIIER DATA

FLANGED BOWL DATA

Impeller Number 5608 |TRIM:
Matsrial BRONZEZ

Type CLOSED

Tkhrust Factor K=2.24

Bowl Number
Bowl Dia.
M~ No. Stages

6616 C.l/ENAM.
5.563"
37
75

(A)
(8)
(C)

One Stage Weight

Eye Area 3.85 sq. in. Add'l Stage Weight 15 b
- Minimum submergence .

Weight 2.38 Ib. above eye of bhotiom Std Shaft Din 1.000 in
impeller: 9 in. .

Std Lateral 0.500 in

EFFICIENCY CORRECTION Discharge Size 4 in

Number of Bowis | 1 | 2 | 3 | & | Suction Size 4 in
Change as follows | —4& | -2 § —1 | 0 | Mar Sphere Size 0.188 in

Change n efficiency mav effect both nead and horsepower

Max Opermtion P.8.L 380 (speciai)

Perform=nce based on
ge=, air or abrasives,

of

pumping ¢

end wiih bowis properciy adjusted and subroerged.

lear, fresh water at a temperature not over 85° F., and free
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Heat Shrink Kits

Instructions .

.A hesat source is requiréd to complete spiices. The heat source may be a propane or butane
tarch, lighter, or electric heat gun. For best results thé wires must be clean.

Basic2and 3 Wira Splica Klits

1. Slip shrink tubing on each wira.

2. Crimp Butt Cannectors on sach stitped wire.

3. Canter Tubing over Connectar.

4. Heat the tubing baginning at the canter and working taward
the encs whnile keeping the heat scurce meving.

5. When the tubing shnnks to shaps and the sealant flows
from the encs, the soiica is completa.




Lakos Pump Protection Separators

Sang-free water is drawn
=~ 10 center ol Separaior
ang up thraugn vorex
outlet 1o gump's suction.

Sana panticles falt
T~ gownward, atong
penmeter, 1o boftom
of separator

J
—
o
u
D
@
2
Fiapper Flanper
Vaive Valve
Closed Open
ialas Sand

10 520508100

discharges
deed into well

Flow Range:
100 - 3,180 U.S. gpm
(23 - 722 m3/hr.)

This series consists of 16 models,
each engineered for a specific flow
range and a minimum water well L.C.
(see details, page 2). Proper mogel
selection is critical — see page 5 for
dstails. For lower (or higher) flow
rates, ask about Lakos SUB-K
Pump Protection Separarors (or
consutt vour Lakos represeniative).
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|. Operation

Lakos Pump Protection Separators are designed for the specific purpose
of removing sand from water at the suction side of turbine and submersible
pumps. The sandy water is drawn through the iniet siots, therepy creating an
accelerated circular flow within the separator. This action forces the sand
1o the perimeter of the separation chamber, where a loss of velocity allows
the sand to gradually settle 1o the bottom of the unit and out the purge
opening. Low pressure, caused by the centrifugal action (and the pump's
suction), draws the now sand-free water to the vortex finder and through
the separator's outlet 1o the pump's intake {see diagram, front cover).

The inevitable effects o

) !

A 32 .
f abrasive sand, capable of chewing up borr
and plastic pump imp

ll. Installation Instructions

NOTE: See iootnotes in “Required Data,” page 5 for specific
restrictions in well deoth and drawdown water level.

Lakos Pump Protection Separators come in a variety of
1 s sizes and may be shipped in a number of ways. Most
often, however, each unit is shipped complete, strapped onto
a wooden skid. Before any installation, remove all labels,
decals and shipping instructions from each unit to avoid
plugging the inlet slots.

Lakos Pump Protection Separators are designed to
2 » continuously flush separated particies back into the
source water. Should this not be possible, sand removal to the
surface or other remote site may be accomplished using an
integral Lakos (pericdic) Sductor System. See back cover for
more information or ask your Lakos representztive for details.

3 TURBINE MODELS ONLY - Lakes Turbine Separators
» are manuiactured with 2 standard riser size (note chart
on page 2). Should this riser not match the connection to your
pump’s bow! assembly, you'll need to arrange for the proper
connection (i.e. recucer. etc.)

Lifting lugs are provided on the riser of all models size “E”
through “KKA" for ease of insiallation. Once the separator has
been eassd into the well opening and secured at the fugs,
carefully thread the bowl assembly to the separator's riser.

At this point, you may procaed with your customary routine for
installing the pump.

SUBMERSIBLE MODELS ONLY - To make Lakos Puu.;
4 » Protection Separators operate properly, the pump's er
intake must be directed first through the actual separator. T-
achieve this with a submersible pump, we provide a pump
enclosure shell (see diagrams, pages 2 and 4). The subme-
sible pump is contained within this shell and then attachec
directly to the separator itself. (See instructions on page 4
proper installation of the pump in the shell).
With the pump properly secured in the shell, the riser is nc”
attached directly to the column pipe. Be sure to arrange for
difference in pipe size between column pipe and riser. Ins:z
tion may now proceed as normal for submersible pumps.

Once installed, Lakos Pump Protection Separators
5 « require no routine maintenance. Systems with educt
or other solids purging technigues should be operated
according to your Lakos representative’s instructions. Shot
you ever need to pull your pump, always take such an
opportunity to inspect the separator and purge assembly.

LLakos Pump Protection Separators must be operats:

= according to the flow range per model designated in

chart on page 2. Should your original flow rate vary signifi-

cantly, note the instructions on page 4 for use of the adjust.
fiow collar on selected models.

‘ These insiructions are pregarad specifically for installation of Lakos Separators in water wells. However. these units may also

appiied to other submergac uses. Consult your Lakos represzentative for details.

Where does the sand go?

Certainly the most commaon procedure for {and objection to)
disbosing of separated sand is to discharge that sand deep into
the water well. It has aiwavs been. . .and aiways will be. . .a
Defler aliernative than grinding up a pump and destroying its
EiISiency. And. though the accumulation of sand in a well
couia. evenialiy, require evacuation (thougn it very seldom
aoes). that 22st s tar less than the cenainty of expensive pump
a

wili never fill up the well. Exiensive
Unversity, unoer ing dirsction of

tne Nauona SIZU0oNn. unmaskas the mystery of
WNE! 2 2Ums o Darator can reailv S 10 solve
tne oronism o VWarz- \Welk yournia!. Octorer
v985 i1zsus v reveaied ina: 2 UMD Dro-
teCuon seonars a screate 2 siale of Ceawhorium.”
virtualiy el nating tne eniny oF aagmional sand Into a welk.
Tecnnicaiin. 115 cascnbas as sucns

1. Sand is carried into a well by the velocity and efficiency ¢
the incoming water.

2. The sand separator removes and discharges that sand £
into the well until the well fills up to a certain level.

3. At that level, the flow pattern of the incoming water throu
the ground formations and into the well is sufficiently distor
to reduce its actual incoming velocity and efficiency.

4. At such a reduced efficiency, the water is then no fongsr
capable of carrving sand into the well.

5. The sand separator maintains that equilibrium by prever
the pump irom evacuating sand. . .which wouic oingnviss
encourage conditions in the well 1o draw in More sanc.

CONCLUSION: The separated sand from & Lakes Pumo
Protection Separator most otten will not fili uptnewelt  z. .
may. instead. actualty stop additional sana rrom sven ene:

the well.
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Installation
Schematics

SUBMERSIBLE

'SEPARATOR

———

>

Required datn jor proper model

selection:

. Maximum & minimum llow rate of
pump

. Minimum inside diameter (1.D.) of
woll

. Depth ot weli

. Depth of pump setting

. Static water level

. Drawdown water jevei

. Maximum diameter of pumpirnotor

. Overalliength of pump/motor

. Pump’s riset size (N.P.T)
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-
td
1 IMPORTANT: Sepat-

\

L___J

Riiil

— . o~ o]

tor models with Single-
lener designanons
fie. D, E.F etc]

Gn«.’ .

t{ Pump
. 1 Enclosure >'
Shell H .

(5,

R

quire 3
submergence of 30
{eet (9.2m) below the
drawdown wates level.
Modets wiih three-
lener gesignations
require 60 feet (18.3m)
submergence.

L Lakos Separator

c

TURBINE .-
SEPARATOR

IMPORTANT: Separs-
101 mooets with sinDle-
letier gesignations
{.e.D.E, F o)
fequire a minamum
submergante of 30
feet (9.2m) bajow the
drawdown water jevel.
Models with three-
ietter oesignanons
require 60 leet {18.3m}
submergence.

Lakos Separator

eneral Specifications

e following data applies only to the basic turbine separator. Since the pump enclosure shell for a submersible separatoris
edicated on the actual pump's dimensions, standard specifications cannot be published. See worksheet.

. : MINIMUM
MINIMUM FLOW RANGE OUTSIDE LENGTH RISER WELL L.D.
WELL 1.D. U.S. gpm DIAMETER WITH RISER SIZE WEIGHT FOR EDUCTOR®
MODEL in./mm - m?/ hr in. / mm in. / mm N.P.T. Ibs. / kg in. / mm
6 100- 175 41 83% , 72 Y
e 152.4 23 .40 114.3 2117.7 22 -inch 52.7 254
7 125-250 5918 Q2 o 114 10
l € 177.8 29.57 141.3 25308 8- inch 517 254
e 8 150 - 325 6% 115% 4-inch 15 n
20322 38774 168.3 2327.4 88.5 280
% 325- 320 6%%s 119 - 205 12
' GSA 7.6 S 742116 168.3 3022.6- 6-inch 133.8 305
93k 520710 6% 125 . 307 12
GGA 247. 1187 161 168.3 3175.0 8 -inch 139.3 305
109 325830 8% 127 . 285 12
i G 273.1 - 74-148 . 219 - "3238.5 6 -inch 1293 . 330
12 600910 8% 136% , 340 14
HSA 304.8 135- 207 219.1 “3457.1 § -inch 154.2 356
12 880 1375 8% 1407 . 355 14
A . .
l HH 304.8 200- 512 219.1 3575.1 8 -inch 161.0 356
13% 350-1110 10%. 133 ) 345 15
H . )
_ 336.6 125252 273.1 3378.2 8- inen 56.5 381
13% 1280- 1700 109 1457 . 465 15
1A 2 .
l 336.6 293- 386 273.1 3695.7 8-inch 210.9 381
1 153 §25- 1450 2% 149 § - inch 443 17
387.4 187 - 329 323.8 3784.5 -inc 200.9 432
154 14860 - 2040 123 1583 518 18
JSA , . .
l 387.4 332 - 483 323.8 3886.2 10-nch 234.9 457
1T s 1010- 1600 14 135 525 18
J 438.2 230 - 409 355.6 4013.2 10-inen 238.1 457
. 1T 175G - 2220 14 185 i 628 20
_l_"sA 435.2 4D4- 550 355.6 2191.0 _10-men 284.9 508
< 1644 1840 - 2380 18 180 . 870 20
K 488.2 373-582 408.4 4572.0 10 -inch 303.8 508
18%a4 25203180 16 183 . . 718 20
;I_i'(" 488.9 575. 72 4084 4975 ¢ 12 -inah 3243 508
ad Loss: Typically. S - 14 feet (2.7 - 5.27 m) Minimum Clearance Below Szparator’s Metnics in
Maximum Particle Size: shaoec bands

Li-1nen (8.3 mmj
r\lximum Particie Concentration: 1.000 ppm

Purge Discharge: 30{eet (8.2 m)
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Flow Adjustment Collar =

Standard on selected models, this manual adjustment allows you to

“fine-iune” the performance of Lakos Pump Protection Separators. it F
is designed specifically for a significant variation in your pump's actual
flow rate. Most ofien. this adjustment will be made at the factory
according 1o the flow rate specified when ordering. Should a change
of filow rate indicate an appropriate adjustment (according the chart at
right) you may wish 10 make that adjustment at your eariiest opportu-
nity. To do so, simply remove the screws holding the collar in place and G
slide the coliar 10 the proper position. Replace screws in proper insets.

iniet Slots

Screw

} Flow Range Position
Modetl (U.S.gpm = m3/hr.) - of Collar
Coltar On
Cottar Ol
A
B
Collar Otf
325425
BT A
425.525 B
s namET
BT Ro T Collar O
H 550-675
P 125153 - A
676-825 -
EE .«A--_"r?':'-_h:‘ﬂ&-‘l 87 i!?‘-e-’.f.-gg B B
3 > Z?gg“ggzoz’v_."’.’é:‘_i—?' CO"ar Oﬁ
I , 825-1050 A
B
Cotiar Off
J A
8
- EERTFIE 320409 TR T Coltar O
Coliar | K 640-1890_____ N
ERmese, s 373420 T m
B
Collar Off

Metrics shown in shaded bands.

Enclosing the Pump in the Shell

Column Pipe

E Litting Lugs

Threaded Coupling

Rubber Grommet
Riser Plate

Pump’s Electrical
Cord

Pump
Shell

37

For Submersible Pump Protection Models Only

‘The pump enclosure shell is designed to make certain that all water
entering the pump is first drawn through the separator. This, therefore,
requires that the pump intake be properly shieided as described below.

1.

Remove the riser assembly from the sheli by removing the stainiess
steel set screws.

. Attach the riser assembly to the pump’s discharge.

. Thread the pump's electrical cord through the opening in the riser

plate. A rubber grommet is provided 1o establish a good seal.

. Slide the pump into the sheli and secure riser with the screws.

. Gap between riser plate and sheil should be sealed with a water-

proof piastic sealant, putty or caulking compound to prevent water
entry at this point.

. Pump and shell assembly are now ready for installation. A pair of

litting lugs are provided to make hoisting and adding coiumn pipe
easy. Shell assembly should be attached directly 10 the separator
unit. (See diagram, page 2).
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DESCRIPTICN

Maodel MWE00 Weld-On Saddle Meter is machined to the
same radius as the tubs on which it is to be installed to pro-
vide accurate alignment. The Model MWEQQ is manufactured
1o comply with applicable provisions of Ameritan: Water
Warka Association Standard No., C704-92 for propelier-fpe
flowmeters. As with all MeCrometer propeiler flawmsters.
standard features includae a magnstically coupied rdnve mn-
stantaneous flowrate indicator and straight readitg, six-digit
toraiizer.
impellers are manufactured of high-iImpact plastic, capable
of retaining their shape and accuracy over the lite of the
mster. £ach impsller is individually calibrated atthe factory
to accommodste the uge af any standard McCrometsr
register, and since na change gears are used, the MW600
can be fisld-serviced withou! the need for factory recalibra-
tion. Factory lubricated, atainless steel bearings are used to
support the impeller shaft. The seafed bearing design limits

- system from moisture while allowing clear reading of the

" be mounted in the vertical position, pleasa advise the fac-

. normally recommended.

the entry of matsriais and fluids into the bearing chamber
providing maximum bearing protection.

The instamaneous flowrate Indicator is standard and
available in gailons per minute, cubic feet per second, liters
per second and othar units. The register is driven by a flex-
ble steei cable encased within a protective vinyi liner. Ths
registsr housing protects both the register and cable drive

flowrate indicator and totalizer.
INSTALLATION

Standard installation is horizontal mount. If the meter Is to

tory. A straight run of full pipe the length of five diameters
ahead and one diamster behind the meter i3 the minimum

APPLICATIONS

The McCrometer propsliler meter is the most widely used
flowmetsr for municipal and wastewater treatmsnt.
appications as well as agricultural and turd
irrigation measurement. Typical
applications inctude:

* Water and wastewaler management
= Canter pivot systems

e Sprinkler irrigation aystems

= Drip irrigation systems

» Goif course and park water
managsmant

¢ Gravity turnouts from underground
pipelines

a Commaercial nursarnas
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WELD-CN SADDLE METER MODEL mMws00

SPECIFICATIONS
PERFORMANCE

ACCURACY/REPEATABILITY: + 2% of reading

guaranteed throughout full range. + 1% over reduced
rangs. Repeatability 0.25% or bener.

RANGE: (see dimensions chart helow).
HEAD LOSS: (see dimensions chart beiow).

MAXIMUM TEMPERATURE: (Standard Construction)
160°F constant.

PRESSURE HATING: 150 psi. Consult factory for
higher rated version.

MATERIALS
SADDLE: Carbon steel.
BEARING ASSEMBLY: Impeller shatt is 316 stainiess
steel. Bail bearings are 440C stainless steel.
MAGNETS: Permanent type. Cast or sintered ainico..
BEARING HOUSING: Brass; stainiess steel optional.

REGISTER: An instantanecus flawrate indicator and
six-digit straight-reading totalizer are standard. The
register is hermetically sealed within a die cast

aluminum cass. This protective housing includss a
domed acrylic fens and hinged lans cover with Incking
hasp. '
IMPELLER: Impsilers are manufactured of high-impact
plastic, retaining their shape and accuracy over the

lifa of the meter. High temperature impeiler is
optional. .

COATING: Fusion-bonded epaxy.
OPTIONS

» Weld-an saddle can be profiled ta fit any outside
giameter pipe dimansions

¢ Forward/reverse flow measurement
* Ragister extansions '

» All stainiess stesl construction

» High temperature construction

s “Over Run” bearing assembly far highsr than
normal flowrates

* Electronic propsller meter avallable in all sizes of this
modei

* A comple(a line of flow recordingfcontrol
instrumentation

» Cortified caiibration test results
* Stainless steel bearing housing

[) ()
Meter Size (Inches) 4 6 '8 10 12 14 | 16 18 | 20 | 24 | 30 {36 | 42 | 4B
Maximum Flow U.8. GPH 600 | 1200 | ¥500] 1200 | 2500 | 3000 | 4000 | sao0 | 6000 { 8500 |12500}1 7000(25000k0000)
Minimum Flaw .S. GPM A 50 | 90 | 100 | 125 | 150 | 250 | 275 | 400 | 475 | 700 | 1200 | 1500 | 2000 { 2500
Approx. Head Loss in inches at Max. Flaw{ 23.0 | 17.0 | 6.75 | 3.75

275|200 |1.75 |150[125{100|..7 | 5 | 45| 3
Shipping Weight, ibs. 30 { 45 | 70 | o0 [120 {125 {130 {150 { 175 | 190 | 205 { 210 [ 220 | 230
A (inches) 11.97112.87{12.87(12.12[12.12]12.12112.12{15.00| 15.00] 15.00| 15.00 |15.00{15.00{15.00
B (Inches) 10.75]10.75(11.75]12.75 | 14.7514.75]16.75118.75] 18.751 20.75 (22,38 | 26.38(29.28 {32 38
C* (inches) Te1wz2|6s8|smafouah2 Va2 uakizan] 18 | 16 | 18 | 18 | 20 | 20 | 20
*Durmeaon Cis O.0. or On

. Mmmﬁlﬂwﬂﬁh*ﬂnhhﬂmunuw

Lovges Hownemes an apmciet oroar

FOR MORE INFORMATION CONTACT:

3255 W. Stotson Ava.
Hemet, CA 92545

EIEMR (909) 652-5811 ! Telex: 876 343

McCROMETER DIVISION © Fax: (B09) 652-3078

@ 1993, by KETEMA, INC. J Printad in U.S.A.



McCrometer Flowmeter Installation

Required tools:
. - 3 open end ratchet wrenches with 2" and 9/16" openings (each wrench has both
sizes)
. 3 open end ratchet wrenches with 1 3/8" and 15/16 openings
. 3 wire cutters
. 2 hammers
. 3 small wire brushes for cleaning threads
. 1 can light machine oil
. 3 small levels

. 3 half-round files

Installation instructions:

. Place saddle on discharge line at least 5 pipe diameters (2.5 feet) from the existing
flowmeter housing.

Place level on saddle and make sure it is centered and level on discharge pipe.

Trace outline of inside of saddle on discharge pipe with a marking pen.

Cut hole in discharge pipe corresponding to trace of saddle.

File off any rough edges or burrs on the discharge pipe after hole is cut.

. Place saddle over hole and level once again.
. Tack weld saddle to hold it in place during welding. Remove level.
. Weld saddle on with 2 passes on the exterior and on the interior.

. After pipe and saddle cool, install flowmeter.

Use light machine oil to lubricate bolts fastening meter to saddle.

Use wire brush, cloth, or air to remove any metal shavings in threaded holes before
inserting bolts.

The bearings are sealed, therefore sand production will have little effect on the flowmeters;
however, they are lubricated with graphite, which can stiffen up after long periods inactivity.
This means we will have to include a note in the O&M manual we produce for them that
states that if flowmeter does not work after a pump has been inactive for a long period of time
(2-3 months or more), the flowmeter should be removed and the propeller forcibly turned to
loosen up the graphite lubricant. Once this is done, the flowmeter should be reinstalled.
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Acid Redevelopment Procedures

These redevelopment procedures are based on the use of SWYCO S/C and SWYCO B/E.

Before placing acid in well, be sure all personnel are outside pump house, preferably even

further away .The person installing the acid must be wearing a dust mask and safety goggles,
not glasses. :

Pour 250 [bs of SWYCO S/C into well.

Swab screen section of well for 15 minutes per 10 feet interval. This means that for 150 feet
of screen, it will take approximately 4 hours to swab the screened interval one time.

Start swabbing from the top of the screen section and work downward.

After swabbing entire section 2 times, sample water from the well and check pH.

If pH is 2 to 3 then add 150 lbs of SWYCO B/E.

If pH is greater than 3, add 50 1bs of SWYCO S/C and swab screened section 1 time, then
add 150 Ibs of SWYCO B/E.

Swab screen section 2 times after SWYCO B/E is added.

During the procedure, the well will sit overnight with the chemicals in the well.
After pump is installed, pump water to waste for 4 hours.

Add 3.5 Ibs of chlorine and let sit 24 hours before well is pumped.

41



