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THREADED NPT 
DISCHARGE CASE - DUCTILE IRON

BOWL - DUCTILE IRON

BOWL BOLTS - 18-8SS

MOTOR BRACKET - DUCTILE IRON

SUCTION SCREEN - 304SS

PUMP SHAFT - 416SS

DISCHARGE BEARING - GLIDE 400

BOWL BEARING - GLIDE 400

UPTHRUST SLEEVE - GLIDE 400

O-RING - BUNA

IMPELLER - 201SS

IMPELLER COLLET - 316SS

MOTOR BRACKET
BEARING - GLIDE 400

MOTOR COUPLING - 416SS

Ductile Iron 65-45-12 vs. Cast Iron: a. Higher Pressure Rating
                                                         b. Higher Abrasion Resistance
                                                         c. Higher Corrosion Resistance

201SS vs. 316SS: a. Higher Brinell Hardness 215 - 290 vs. 150 -190
                              b. Higher Tensile Strength: 105 -135 ksi vs. 80 - 90 ksi

Glide 400 Polymer Bearings vs. Bronze: a. 4 Times the Run Dry Time of Bronze 584
                                                                 b. More Abrasive Resistant than Bronze 584
                                                                 c. 1/4 of the Coefficient of Friction of Bronze 584
                                                                 d. NSF Certified

O-ringed Bowls: a. Higher Pressure Rating
                           b. No Leakage Between Bowls

Stainless Steel Fasteners: a. Longer Pump Life
                                           b. Easier to Repair/Replace Parts REV
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SECTION 1 – GENERAL INFORMATION 
1-1 INTRODUCTION
The design, materials and workmanship incorporated in the construction of Integrity  
submersible turbine pumps makes them capable of giving long, trouble-free service. 
The life and satisfactory service of any mechanical unit, however, is enhanced and 
extended by correct application, proper installation, periodic inspection, and careful 
maintenance. This instruction manual was prepared to assist the operators in 
understanding the construction and correct methods of installing, operating, and 
maintaining these pumps.
Study thoroughly Sections 1 through 8 and keep this manual handy for reference. 
Further information can be obtained by contacting Integrity Pump & Motor sales office. 

1-2 RECEIVING AND CHECKING
The pump shall be carefully supported prior to unloading from the carrier.  Handle all 
components carefully.  Inspection for damage of the shipping crate shall be made prior 
to unpacking the pump. After unpacking, visually inspect the pump and check the 
following:

A. Contents of the pump assembly against shipping list.
B. All components against damage.
Any shortages or damages should be immediately called to the attention of the 
local freight agent of the carrier by which the shipment arrived and proper 
notation made on the bill. 
This shall prevent any controversy when a claim is made and to facilitate prompt and 
satisfactory adjustment.

1-3 MATERIALS AND EQUIPMENT REQUIRED
The material and equipment necessary for installation of the pump will vary with the size 
of the pump and the type of installation. The following discussion and list of standard 
tools and supplies is therefore offered only as a guide.  
A. BULK MATERIAL Anti-galling lubricant, thread compound, lubrication oil, grease,

petroleum based solvent.
B. HAND TOOLS Pipe Wrenches, two chains tongs and mechanic’s hand tools.
C. INSTRUMENTS One megger, or similar instrument indicating electrical resistance,

clamp-on ammeter, voltmeter and a good grade of pipe joint compound should be
available to facilitate assembly and possible future disassembly.

D. INSTALLATION EQUIPMENT Wooden friction blocks or steel clamps, steel column
lifting elevators of approved type and of proper size for the column pipe, and cable
sling approximately 10 feet long of adequate size for the loads involved.
Although portable derricks are sometimes used, a properly designed pump setting
rig is recommended. It must be possible to erect the crown block to a height so as to
allow the load hook to be raised about three feet higher than the longest piece. The
lifting device must be of sufficient strength and rigidity to raise the total weight of the
unit safely.

CAUTION REMEMBER – REGARDLESS OF THE TYPE OF LIFTING EQUIPMENT,
OR THE TYPE OF PUMPING EQUIPMENT, THE PRIMARY RULE IS: SAFETY FIRST.



SECTION 2 – STORAGE 

2-1 STORAGE
Integrity Pumps carefully preserves and protects its products for shipment. However, 
the effective life of the preservatives applied at the factory can vary from 3 to 18 
months depending on the severity of the environment in which the equipment is stored. 
This section provides procedures for preparation prior to storage and maintenance 
during storage of Integrity Pumps.  These procedures are necessary to protect the 
precision parts of the pumps. Specific procedures for storing motors should be obtained 
from the motor manufacturer.   

SECTION 3 – GENERAL DESCRIPTION 

3-1 DRIVERS
Integrity Pumps furnishes only internationally recognized motors designed for 
continuous operation under any thrust which may develop throughout the performance 
curve. Impeller adjustment and type of coupling, splined or clamped, is dependent on 
the specific motor being used.  

3-2 DISCHARGE
The discharge bowl provides an NPT or BSP thread for connecting to the well head or 
the first section of column pipe.  

3-3 BOWL ASSEMBLY
The bowls are generally flanged construction for accurate alignment and ease of 
assembly and disassembly. (Except D-line which have threaded joints.) Impellers may 
be enclosed or open type. Impeller position is set at factory.  No field adjustment is 
required.

SECTION 4 – PREPARATION FOR INSTALLATION 

4-1 WELL REQUIREMENTS
A. The well should be developed with a test pump prior to installing the submersible

pump. Test pumping the well serves several purposes. It removes the excess sand
encountered during the initial pumping of the well. Pumping sand or other abrasives
with a submersible pump will shorten the life of the pump and can void the warranty.

CAUTION DO NOT INSTALL THE UNIT WITH THE MOTOR IN THE MUD, SAND OR 
RESTING ON THE BOTTOM OF THE WELL. IT IS IMPORTANT TO PREVENT THE WELL 
FROM SANDING UP AT ANY TIME TO THE POINT THAT THE MOTOR BECOMES EVEN 

PARTIALLY BURIED. 

B. The test pumping also provides a means of determining the capacity and drawdown.
The well capacity should equal or exceed the pump capacity.  If the pump removes



water at a higher rate than the well produces, the drawdown will be excessive and the 
pump will cavitate or ‘starve’ resulting in damage to the pump and motor.  

C. The well must be deep enough so that the pump suction is at least 10 ft below the
expected drawdown level. If the well screen or water producing aquifer is above
the pumping level, the required submergence of the pump suction would be over
20 ft.

CAUTION: NEVER INSTALL UNIT WITH THE BOTTOM OF THE MOTOR CLOSER THAN 
FIVE FEET FROM THE BOTTOM OF THE WELL. 

D. The motor must always be immersed in flowing water. The flow rate must be over
1 ft/sec. If the pump is set below the well screen openings or other conditions exist
that caused the water to be supplied from above the pump, a flow induce sleeve
should be used.

E. The inside diameter of the well casing must be large enough to allow lowering the
unit into the well without damage to the power cable, the splice between the power
cable and the motor leads. Many wells have more than one size of casings
installed and frequently the lower sections are smaller in diameter than the upper
casing.

F. The submersible pump/motor unit must be operated in a straight portion of the well.
Exerted pressures can and will cause misalignment of bearings or coupling. When
the straightness of the well is not known, it is recommended to lower a test blank
with the same diameter and length as the pump/motor assembly with electrical
leads into the well to the desired depth. If there is any doubt about straightness,
gauging and plotting are recommended.

4-2 PREPARING THE FOUNDATION
The foundation must be rigid, level, and of adequate strength to support the complete 
weight of the pump, motor, column, plus the weight of the liquid passing through it. It is 
recommended the foundation be constructed of solid concrete; however, adequate 
beams or timbers may be used.  A common foundation consists of the following con-
crete mixture:

A. One part cement
B. Two parts sand
C. Four parts gravel
D. With sufficient water to make a stiff mix

4-3 MOTOR AND CABLE CHECKS AND
PREPARATION

CAUTION DO NOT USE MOTOR LEADS TO LIFT OR HANDLE THE MOTOR. THE 
MOTOR LEADS ARE EASILY DAMAGED. THEY SHOULD BE PROTECTED AND 

HANDLED WITH CARE AT ALL TIMES. 

A. MOTOR SERVICING
Consult the motor manual and perform any
pre-installation servicing that is required.
Some motors may require filling with oil or
water.



B. ASSEMBLE OF MOTOR TO PUMP If the pump and motor have not already been
assembled; assemble per the instructions given in Appendix A.  For extra long units,
it may be more practical to assemble the pump to the motor in the vertical position at
the installation site.

C. TESTING BEFORE SPLICING POWER CABLE TO MOTOR LEADS Perform the
following tests before making the splice between the motor leads and the drop
cable. Instructions for performing resistance tests and evaluating the results are
given in Appendix C.

Motor Tests
. • Measure the resistance between each motor
lead and ground with the motor submerged in 
water.  (See Appendix C) 

. • Measure the resistance of the motor windings. (See appendix C) Record
the values for future reference.
. • Secure the pump and motor with chain tongs to resist torque. Energize
the motor momentarily (on and immediately off) to check the rotation.  

WARNING GROUND THE UNIT WHEN TESTING. FAILURE TO GROUND THE UNIT 
PROPERLY CAN RESULT IN SERIOUS OR FATAL SHOCK. ALSO, THE HIGH STARTING 
TORQUE OF THE MOTOR WILL CAUSE IT TO ‘KICK’ WHEN POWER IS APPLIED. THE 

UNIT SHOULD BE RESTRAINED SUFFICIENTLY TO PREVENT DAMAGE TO THE 
EQUIPMENT OR PERSONAL INJURY. NOTE ROTATION WILL BE 

COUNTERCLOCKWISE WHEN VIEWED FROM THE DISCHARGED BOWL. 

On three phase unit, if rotation is wrong, interchange any two of the motor leads at the 
control panel.  

CAUTION CORRECT ROTATION IS OF EXTREME IMPORTANCE. EXCESSIVE OVER-
LOADS MAY BE DEVELOPED UNDER OPERATING CONDITIONS WITH REVERSE 

ROTATION. 

Drop Cable Test
. • Measure the resistance between the cable conductors and ground with
the cable submerged in water.  (See Appendix C)  
. D. SPLICING POWER CABLE TO MOTOR LEADS

A waterproof splice must be made to connect the power cable to the motor leads. A 
properly made splice will last the life of the pump. An improperly made splice will 
become a service problem. Make the splice per instructions supplied with the drop 
cable or per instructions in the pump motor manual. The splice should be located 
above the pump bowl. It should be as compact as possible. A compact splice is less 
likely to be damaged as the pump is being lowered into the well. (See Appendix B for 
instruction on splicing the cable.)  

E. TESTING AFTER SPLICING POWER CABLE TO MOTOR LEAD
Perform the following test after making the splice, but before lowering the pump into the 
well.
. • Check that the splice is waterproof by immersing it in a container of water
for approximately one hour and then taking resistance readings between each cable 
conductor and the water.  (See Appendix C)  
. • Measure the total resistance of the complete drop cable and motor circuit
to insure that a good splice was made. Record the values for future reference.  

CAUTION THE MINIMUM READING FOR EACH LEAD TO GROUND SHOULD BE 50 
MEGOHMS.



SECTION 5 – INSTALLING THE PUMP 
5-1 Check the pump and motor shaft to make sure they turn free before installation. For
some models, it may be necessary to remove the suction screen in order to check the
shaft. Be sure to re-install the suction screen.
5-2 Raise the bowl/motor assembly with the shipping skids still in place. Remove the
shipping skids, and lower assembly into the well, clamping the bowl assembly near the
top.
5-3 Attach the elevators to the bottom column pipe immediately below the column
coupling. Hoist the column section into place above the well and the top of the bowl
assembly, providing a soft board or pipe dolly for the end of the column pipe to slide in
on so that threads will not be damaged while the section is being raised. Clean all
threads with thread lubricant. Thread the pipe into the discharge bowl connection and
make up tight, using one set of chain tongs for back-up.

CAUTION THE PUMP MOTOR WILL EXERT A TORQUE THAT WILL TEND TO UNSCREW 
THREADED COLUMN PIPE CONNECTIONS. FOR THIS REASON, THREADED COLUMN 

JOINTS MUST BE TIGHTENED. Following table gives the normal amount of thread 
engagement necessary to make a tight joint for the NPT thread joint: 

Pipe
size

Length of thread (in.) No. of threads 

3" 1" 8
4" 1-1/8" 9
5" 1-1/4" 10
6" 1-5/16" 10-1/2
8" 1-7/16" 11-1/2

10" 1-5/8" 13

5-4 Install a cable clamp on each side of the cable splice. (See Figure 3.1.) Be careful
not to damage the cable. If an air line is to be installed, route it beside the cable, making
sure that it is not pinched by the clamps. If there is any danger that the splice will rub
against the well casing during installation, it should be protected by thick rubber chaffing
pads or by a steel shield.  Check that the grounding system is in place.

WARNING FAILURE TO GROUND THE UNIT PROPERLY CAN RESULT IN SERIOUS OR 
FATAL SHOCK. REFER TO ELECTRICAL CODE REQUIREMENTS. 

5-5 Slowly lower the unit into the well (or sump) adding joints of column pipe as the unit
is lowered. Tighten each joint securely.  See note above. Remove slack from the power
cable and attach a cable clamp approximately every 20 feet. For units with large heavy
power cable, additional cable clamp may be required to give additional support. Line up
the cable on one side of the pump and maintain as much clearance as possible on that
side when lowering the pump in the well. BE EXTREMELY CAREFUL NOT TO
SCRAPE OR DAMAGE THE POWER CABLE, CABLE SPLICE, OR GROUNDING
SYSTEM WHEN LOWERING THE PUMP. Hold the power cable up away from the well
casing as lowering the pump into the casing.

5-6 If the pump does not have a built-in check valve, a line check valve should be
installed within 25 feet above the pump bowl assembly.  For a deep setting pump, a line
check valve is recommended for every 200 ft of column pipe. However,
no check valve should be installed above the pumping level.



5-7 As soon as the splice joint is submerged in the water, take a resistance reading
between the power cable conductors and ground to assure that the insulation and the
cable or the splice was not damaged during installation.
5-8 After the last piece of column pipe has been installed, install the well head. Install a
cable clamp between the last column pipe coupling and the well head base. (See Fig.
3.1.) Route the power cable and grounding system through the large threaded hole in
the head base. Route the air line (if used) through one of the smaller threaded holes in
the head base. The remaining small threaded hole is for connection of a well vent or
other accessories. All of these holes are threaded with standard NPT or BSP pipe
threads.  If a gasket is required between the head base and its mounting surface, the
gasket should be placed on the foundation prior to installing the well head.
5-9 After the well head has been properly tightened; carefully rotate the entire unit in
the well until the discharge flange is facing in the desired direction. Push the unit to
one side of the well, providing the maximum clearance for the drop cable when
rotating the unit.
5-10 Slowly lower the well head onto its mounting surface. BE CAREFUL NOT TO
DAMAGE THE GROUNDING SYSTEM OR PINCH THE POWER CABLE BETWEEN
THE SURFACE
PLATE AND THE WELL CASING. If a gasket or other seating device is used, be sure 
that it is aligned properly and that it is not damaged. Install the mounting bolts.  
5-11 Before connecting the power cable to the control panel:
Take a resistance reading between the power cable conductors and ground to assure 
that the insulation on the cable or splice was not damaged during installation. (See 
Appendix C)
Measure the resistance of the power cable and motor circuit. (See Appendix C)  
Compare these readings with those taken in Section 4 to assure that the splice is still 
intact. Make the electrical connection between the power cable and the control panel. It 
may be desirable to use a terminal box at the well head to simplify the electrical work 
required when the pump is pulled. Be sure that the unit is grounded properly.  

WARNING FAILURE TO GROUND THE UNIT PROPERLY CAN RESULT IN SERIOUS OR 
FATAL SHOCK. REFER TO ELECTRICAL CODE REQUIREMENTS. 

Be sure to connect the leads as they were marked previously in the procedure.  

SECTION 6 – STARTING THE PUMP 
CAUTION INITIAL START-UP AND TESTING MAY REQUIRE STARTING AND STOPPING 
THE PUMP SEVERAL TIMES. BE SURE TO ALLOW ADEQUATE COOLING OFF PERIOD 

BETWEEN STARTS. CONSULT THE MOTOR MANUAL. IF NO INFORMATION IS GIVEN, A 
GOOD RULE-OF-THUMB IS TO ALLOW A MINIMUM OF 15 MINUTES BETWEEN STARTS. 

For initial start-up allow the water to be pumped out onto the ground. A throttle valve in 
the discharge line is recommended. Position the throttle valve approximately one-forth 
open for start-up of the pump. This will prevent surging the well or the pump during 
start-up.
If the pump has been in the well for several days before the start-up, check the 
resistance between the cable conductor and ground to assure that water has not 
penetrated the splice or the cable insulation. (See Section 4)  
Clamp the tongs of a clamp-on type ammeter around one power lead to the pump. 
Set the ammeter on the maximum scale. After the motor starts, it can be reset to a 
lower scale as desired.  
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Refer to the motor manual and determine the normal operating amps for the installed 
motor.
Start the pump and observe and record the current readings on each conductor of the 
power lead. If the current exceeds the normal value determined in the motor manual, 
stop the pump immediately.  A high current reading indicates that something is wrong. 
Among the potential problems are:  
. • Incorrect pump rotation (3 phase only)
. • Improper voltage
. • Sand locked pump
. • Improper cable size or leak in cable
. • Mechanical damage

In any case, the problem must be corrected before the pump can be operated.  
On three phase units if water does not appear within one minute (deeper settings may 
require approximately one half minute per 100 ft setting) the motor may be running 
backwards. Stop the pump and interchange any two of the three cable connections. If 
there is any doubt about the proper rotation, run the motor in one direction and then the 
other.  The rotation that gives the highest pressure and flow is always the correct one.  
Check the voltage. The voltage when the pump is running should be within 5% of the 
pump motor nameplate voltage.
Open the throttle valve. If a flow meter is available, open the throttle valve to rated flow 
of the pump. If sand appears in the water, throttle the pump at approximately 80% of full 
flow until the sand clears. If excessive noise develops, pressure fluctuates, or water 
appears foamy white, the pump is probably cavitating and the flow should be throttled 
until the noise diminishes, the pressure remains steady, and the water is clear.  

On three phase units check for current unbalance. Details of the current unbalance test 
are given in the Appendix C. THE MAXIMUM ALLOWABLE CURRENT UNBALANCE 
IS 5%. If the current unbalance exceeds 5% after rolling the leads and connecting them 
for the lowest unbalance, the pump should be stopped and corrective action taken. 
Current unbalance in excess of 5% can be expected to cause excessive heating in the 
motor and premature failure. Operation with a current unbalance in excess of 5% will 
void the warranty.
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APPENDIX A – ASSEMBLY OF PUMP AND MOTOR 
Most of the time, the pump and the motor are shipped separately in two different boxes.   They 
need to be assembled together in the field prior to being installed in the well. For the short pump 
(lease than 5 stages), the motor and pump may be assembled together on the ground 
horizontally. If the pump is over 6 stages long, it is recommended to assemble them in the vertical 
position.
1. 1. Check that the pump shaft and the motor shaft turn freely.
2. 2. Clean the flange faces and the registers on the pump and the motor.  Remove all burrs
from these areas. Clean the exposed portion of the pump shaft and motor shaft. If the pump is
supplied with the coupling assembled on the shaft, clean the inside of the motor-end of the
coupling.
3. 3. Install the key on the motor shaft, if it is not the splined shaft.
4. 4. If the shaft coupling has setscrews in the motor half of the coupling, loosen or remove
these setscrews.
5. 5. Align the motor with the pump and slide the motor shaft into the shaft coupling on the
pump until the shaft butts. Make sure the motor shaft lifts the pump shaft by 1/8" to 1/4". (for
enclosed impeller only) Be careful not to damage the shaft, the coupling or the key.  Orient the
motor so that the motor leads are aligned with the notch provided in the pump’s mounting flange.
If the shaft coupling has setscrews in the motor half the coupling, install and tighten the
setscrews.
6. 6. Install and tighten the mounting bolts (or cap-screws) on the flange.
7. 7. Untie the cable guard on the pump and re-assemble it with the motor leads under the
cable guard to prevent damaging the leads when lower the pump into the well.

Appendix B – SPLICING POWER CABLE TO MOTOR LEADS 
A waterproof splice must be made to connect the power cable to the motor leads. A properly 
made splice will last the life of the pump. An improperly made splice will become a service 
problem. In the market, there are different materials and methods to make water proof cable 
splices.  
For example: by waterproof tapes  

by resin castings
by heat shrink tubes

All of these system are well-known and field-proven for many years. It is installer’s decision to 
choose one of the systems available. Following are the procedures for waterproof tapes and 
resin castings splices:  

Taped Cable Splice: 
1. Strip the insulation of each conductor of the power cable back enough to allow the con-ductor 
to extend half way through a sleeve type connector.  Crimp connector to the conductor. Strip the 
insulation of the motor lead same as the power cable. Fit it into the connector and butt against 
cable end. Crimp connector as before. Pull on wire to make sure connector is firmly crimped to 
both the motor lead and the power cable. Scrape the insulation to move any loose bits of tape or 
thread and roughen surface. Thoroughly clean surface with solvent. This will insure a watertight 
splice.



2.  Tape individual joints with rubber electrical tape start at the center of the connector, and 
tape 2 inches past the end of conductor insulation end. Stretching tape about 10% while taping. 
Overlap tapes about one half of tape width. Make two layers. The end of 2nd layer should be 2 
inches beyond the end of the first layer.
3.  Tape over the rubber electrical tape with #33 Scotch electrical tape or equivalent, using 
two layers as in step #2 and making each layer overlap the end of the preceding layer by 2 
inches. 

Cast Cable Splice: 
1.  To prepare the 3-conductor power cable for splicing, insert a sharp knife blade 
between the cable jacket and lead insulation and strip the jacket back 2.5” from the end. 
Taking care not to cut the lead insulation. Strip the cambric wrapping (if any) off the 
conductors and strip back rubber insulation 5/8” from the end. Assemble the cable 
connectors and crimp them in place using a crimping tool.
2.  Cut off the motor leads to equal length.   Clean off the ends of the leads for 
about a foot, using a cloth wet with gasoline or solvent. Clean the end of the power cable 
also.  
Insert the three motor leads into the corresponding holes in the bottom of the rubber 
casing and push them several inches out the top. Crimp the motor leads into the 
corresponding connectors, crimping the center one first. Bend the cables into line with 
the holes in the casing and slip the casing up until the connectors are inside 
the holes and about 

1/4" from the top.

3. Mix the resin as directed. Cut off a corner of the bag and squeeze all of the resin
into casing. With the roll of tape on hand, fold the bag, and tape the top of the bag 
snugly to the power cable until the resin runs out over the top. This will assure 
maximum coverage of the resin and minimum size of the finished splice. When the resin 
is firm to touch, the splice may be immersed for testing.
In case of splicing cables of a six-lead motor for y-delta starting, be sure that the 
extension cable continue with the same lead colors and phase designation as original 
motor leads. This will ease up above ground connection to the Y-Delta panel or an 
external delta connection for DOL start.



APPENDIX C – ELECTRICAL TESTS 

1. MEASURING INSULATION
RESISTANCE (GROUND TEST)

The condition of the insulation around a conductor can be determined by measuring 
the electrical resistance between the conductor and ground. This measurement can be 
made with a meggar or an ohm-meter.  The value is stated in ohms or megohms 
(ohms x 1,000,000). High ohm values indicate good insulation.  
The basic procedure for measuring insulation 
resistance is given below: 

a. Turn off all power and disconnect the leads to be tested from the electrical panel.
Lock out the panel.

WARNING FAILURE TO TURN OFF THE POWER WILL DAMAGE THE METER AND CAN 
CAUSE SERIOUS OR FATAL SHOCK. 

Failure to disconnect the leads can result in false readings. 
b. Set the meter selector knob to RX 100K or RX 100,000 (some meters may not

have RX 100K in which case EX 10K or EX 10,000 scale can be used). Clip the
meter leads

together and adjust the meter to zero.  
 c.  Unclip  the  leads  and  attach  one  of  the  meter  leads  to  the  one  of  power  cable  leads  
or motor leads. The other meter to the ground.  
 d.  Do  not  touch  any  bare  wires  or  allow  bare  wires  to  come  in  contact  with  the  ground  
or metal. False readings will result.  
 e.  If  the  meter  needle  is  at  either  extreme  end  of  the  scale,  a  more  accurate  reading  
can be obtained by switching the selector switch to another scale. Re-zero the meter 
each time the selector switch is moved.  

The readings obtained from power cables and motor leads should be within the range 
specified in Table C.1.  Low readings indicate that the motor windings are grounded or 
that the cable or splice insulation is damaged. If low or marginal readings are obtained 
on a new installation the problem should be corrected before proceeding with the 
installation. 

2. MEASURING RESISTANCE BETWEEN LEADS (MOTOR
WINDING RESISTANCE)

The general conditions of motor windings can be determined by measuring the 
resistance of the motor windings (i.e. the resistance between the motor leads) and 
comparing the measured resistance with values given in the motor manual. The 
resistance is measured with an ohm-meter and the value is stated in ohms.  
The basic procedure for measuring motor winding resistance is given below.  
a. Turn off the power and disconnect the leads to be tested from the panel. Lock out the

panel.



WARNING FAILURE TO TURN OFF THE POWER WILL DAMAGE THE METER AND CAN 
CAUSE SERIOUS OR FATAL ELECTRICAL SHOCK. 

Failure to disconnect the leads can result in false readings. 
b.  Set  the  meter  selector  knob  to  ‘Rx  1’.   Clip  the  meter  leads  together  and  adjust  the  
meter to zero.
c.  Unclip  the  meter  leads  and  attach  them  to  the  motor  leads.  

Resistance measured between the motor leads prior to splicing the power cable to the 
motor leads should be within the motor winding resistance limits specified in the motor 
manual.
TABLE C. 1 – NORMAL INSULATION RESISTANCE VALUES BETWEEN ALL LEGS AND 
GROUND Insulation resistance does not vary with rating. Motors of all HP, voltage, and phase rating 
have the same insulation resistance ranges.  

METER READING 

CONDITION OF MOTORS AND LEADS OHMS MEGOHMS
R x 100K or R 

x 100,000 
Scale

R x 10K or R x 
10,000 Scale 

BENCH TESTS • A new motor (without drop 
cable). • A used motor which can be 
reinstalled in the well. • Cable splice after 
immersion for one hour in water. 20,000,000 + 

10,000,000 + 
2,000,000+ 

20+ 10+ 2+ 200+ 100+ 
20+ 

2000 + or 2K + 
1000 + or 1 K + 

200+ 

WELL TESTS Ohm readings are for drop 
cable plus motor. • A new motor or used 
motor in good condition. • A motor in 
reasonably good condition. • A motor which 
may have been damaged by lightning or 
with damaged leads. Do not pull the pump 
for this reason. • A motor which definitely 
has been damaged or with damaged cable. 
The pump should be pulled and repairs 
made to the cable or the motor replaced. 
The motor will not fail for this reason alone, 
but will probably not operate for long. • A 
motor which has failed or with completely 
destroyed cable insulation. The pump must 
be pulled and the cable repaired or the 
motor replaced. 

2,000,000+ 
500,000-
2,000,000 

20,000-500,000 
10,000-20,000 

Less than 10,000 

2+ 0.5-2.0 0.02-
0.5 0.01-0.02 0-

0.01

20+ 5-20 0.2-5 
0.1-0.2 0-0.1 

200+ 50-200 2-
50 1-2 0-1 



+ Indicates that the reading should be the value shown or greater. Higher readings indicate better insulation.

Resistance measured between the power cable leads after splicing the power cable to 
the motor leads will indicate the resistance of the power cable plus the motor windings. 
The motor winding resistance is obtained by the formula below.  The calculated value 
should be within the limits specified in the motor manual.  
Motor Winding = Reading taken -Cable resistance Resistance at Power Cable -from Table 2   
A higher winding resistance than shown in the motor manual indicates a possible burned 
(open) winding, an open cable, a loose connection, or the wrong motor (different HP or 
voltage than readings being referenced).  
A considerably lower winding resistance than shown in the motor manual indicates a 
possible shorted (burned together) winding or the wrong motor.  
Unequal resistance between the windings on a three phase motor indicates a 
burned winding or a faulty connection. 







c.  THE  CURRENT  UNBALANCE  BETWEEN  LEGS  SHOULD  NOT  EXCEED  
5%  at  service factor load or 10% at rated input load. If the unbalance cannot be 
corrected by rolling leads, the source of the unbalance must be located and correct.  
d.  By  observing  where  the  furthest  current  reading  from  the  average  is  for  each  leg  of  
each of the hookups, the cause of the unbalance can be determined. If the leg furthest 
from average is always on the same power lead, this indicates that most of the 
unbalance is from the power source. If the leg furthest from average is always on the 
same motor lead, the primary source of unbalance is on the “motor side” of the starter.  
In this instance, consider a damaged cable, leaking splices, poor connection, or faulty 
motor winding.



1. Entire	Contract	 –	This	 document	 represents	 the	 entire	 contract	 between	 the	
parties	 and	 which	 may	 not	 be	 amended,	 modified	 or	 rescinded,	 except	 by	
written	 agreement	 signed	 by	 an	 authorized	 representative	 of	 Seller,	 which	
expressly	refers	to	this	document.		The	Seller	hereby	objects	to	any	conflicting	or
additional	terms	or	conditions	contained	in	Buyer’s	documents.		This	Purchase	
Order	 constitutes	 an	 offer	 and	 not	 an	 acceptance	 of	 any	 offer	 from	 Buyer.	
Buyer	shall	be	deemed,	at	Seller’s	option,	to	have	accepted	this	offer	within	the	
earlier	of	 10	days	after	receipt	or	upon	the	manufacture,	fabrication,	provision
or	delivery	of	 any	goods	or	services	contemplated	or	upon	Buyer’s	execution	
of	 this	document.		Seller	may,	at	any	time,	correct	any	mathematical	or	clerical	
errors	contained	herein.

2. Prior	Sale,	 	 	 Inventory	 	 	 -	All	 goods	 are	offered	 subject	 to	prior	 sale	 and/or
availability	 of	 current	 inventory	 and	 Seller	 shall	 have	 no	 liability	 whatsoever	
from	a	failure	to	provide	goods	because	of	 prior	sale	or	unavailability.

3. Prices	 	 -	 	Unless	otherwise	 specified	herein,	prices	noted	on	 the	 face	of	 this	
document	 are	 firm	 for	 thirty	 	 (30)	 days,	 provided,	 	 however,	 that	 if,	 before
shipment	of	 this	order,			Seller	should	receive	increases	from	its	manufacturers	
or	 suppliers,	 Seller	may	 adjust	 the	 above	 price	 to	 those	 in	 effect	 at	 time	 of 
shipment	without	notice.

4. Delays			-		Whether	or	not	due	to	Seller’s	fault,	Seller	shall	not	be	responsible	for 
any	failure	or	delay	in	delivery	due	to	fires,	floods,	 labor	trouble,	breakdowns, 
delay	 of	 carriers,	 manufacturers	 delay,	 total	 or	 partial	 failure	 for	 any	 reason	
of	 sources	 of	 supply	 or	 transportation,	 requirements,	 or	 requests	 of	 any
government	or	 subdivision	 thereof,	or	 any	 similar	or	dissimilar	 cause	beyond 
the	Seller’s	direct	control.	In	the		event	of	 inability	of	 the	Seller,	for	any	cause	
beyond	 Seller’s	 direct	 control,	 to	 supply	 the	 total	 demands	 for	 any	materials	
specified	in	this	order,	Seller	may	allocated	its	available	supply	among	any	or	all	
buyers	on	such	basis	as	Seller,	in	its	sole	discretion,		may	decide	without	liability	
for	any	failure	to	perform	the	contract.	SELLER	SHALL	IN	NO	EVENT	BE	
LIABLE	 FOR	ANY	CONSEQUENTIAL	OR	 INCIDENTAL	DAMAGES	
WHATSOEVER	 RESULTING	 FROM	 ANY	 FAILURE	 OR	 DELAY	 IN	
DELIVERY,	WHETHER	OR	NOT	FROM	CAUSES	BEYOND	SELLER’S	
DIRECT	CONTROL.

5. Payment	and	Credit	–	Shipment,	deliveries	and	performance	of	work	shall	at	all	
times	be	subject	to	the	approval	of	 the	SELLER’S	credit	department.	Invoices	
submitted	by	Seller	under	 this	order	 are	payable	at	par	 in	 legal	 tender	of	 the	
United	States	of	America	in	the	city	designated	in	the	remittance	address,		upon 
the	payment	terms	and	in	the	amounts	herein	set	forth.	Whenever	reasonable	
grounds	 for	 insecurity	 should	 arise	 with	 respect	 to	 due	 performance	 by	 the	
Buyer,		Seller	may	demand	different	terms	of	 payment	from	those	specified	on 
the	face	of	 this	order	and	may	demand	satisfactory	security	for	the	performance 
of	 Buyer	 obligations.	 	 Seller	 may,	 upon	 making	 such	 demand, suspend	
shipments	hereunder.		If,	within		the	period	stated	in	such	demand,	Buyer	fails	
or	 refuses	 to	agree	 to	 such	different	 terms	of	 payment,	or	 fails	or	 refuses	 to	
give	adequate	security	for	due	performance,	Seller	may,	at	its	option,	treat	such	
failure	or	refusal	as	a	repudiation	of	 any	portion	of	 order	which	has	not	been	
fully	performed.	AS	LIQUIDATED	DAMAGES	AND	NOT	AS	A	PENALTY, 
BUYER	SHALL	BE	OBLIGATED	TO	PAY	ON	ALL	ACCOUNTS	NOT	
PAID	 ON	 THE	 DUE	 DATE	 THEREOF	 THE	 LOWER	 OF	 (I)	 1-1/2%
PER	MONTH	ON	THE	OUTSTANDING	ACCOUNT	BALANCE	OR	(II)	
THE	HIGHEST	RATE	PERMITTED	BY	LAW	TOGETHER	WITH	ALL	
ATTORNEYS	’FEES	INCURRED	BY	SELLER	IN	CONNECTION	WITH 
THE	 COLLECTION	OF	 ANY	DELIQUENT	ACCOUNTS.	 Buyer	 agrees	
that	notwithstanding	any	endorsements	or	legend			appearing	on	Buyer’s	checks, 
drafts	or	other	orders	for	payment	of	money,	they	do	not,	solely	because	of	such	
endorsement	of	 legend	or	otherwise,	constitute	payment	in	full	or	settlement	of 
the	account.		No	failure	of	 the	Seller	to	exercise	any	right,	accruing	from	any	
default	of	 the	Buyer,	shall	impair	Seller’s	right	in	case	of	 that	or	any	subsequent	
default	of	 the	Buyer. Failure of on time payment can void factory warranty.

6. Standard	,			Tolerance	–	Except	in	particulars	specified	by	the	Buyer	expressly	
agreed	 to	 in	 a	 writing	 signed	 by	 Seller,	 the	 goods	 furnished	 hereunder	 are	
produced	 in	accordance	with	standard	manufacturing	practices	at	 the	country	
of	 origin.		All	materials	are	subject	to	manufacturing	tolerances	and	variations, 
consistent	 with	 normal	 manufacturing	 practice	 with	 respect	 to	 dimension, 
weight,	 	 straightness,	 section,	composition	and	mechanical	properties,	normal
variations	 in	 surface	 and	 internal	 conditions	 and	 in	 quality	 to	 deviations	 in 
tolerances	 and	 variations	 consistent	 with	 practical	 testing	 and	 Seller	 is	 not 
responsible	for	any	deterioration	in	quality	which	may		result	from	processing,	
operations	or	use	by	the	Buyer.

7. Changes	 	 	 -	 	 	 Orders	 may	 not	 be	 canceled	 or	 changed	 except	 with	 Seller’s	
written	consent	and	upon	terms	that	will	 indemnify	the	Seller	against	all	 loss.
Postponement	of	 delivery	will	not	be	made	without	Seller’s	approval	first	being 
obtained.	 	Seller	assumes	no	responsibility	 for	 	 	any	changes	 in	specifications	
unless	 such	 changes	 are	 accepted	 in	 writing	 by	 Seller.	 	 Any	 price	 increases	
resulting	 from	 such	 changes	 shall	 become	 effective	 immediately	 upon	 the	
acceptance	of	 such	changes.

8. Delivery;			Discounts		-		Delivery	terms	are	as	stated	on	the	face	of	this	document.
Unless	 indicated	otherwise	on	 the	 face	of	 the	document,	 	 	 all	 shipments	 are	
made	F.O.B.	Shipping	Point.		Freight	will	be	allowed	on	delivered	prices	only	to	
the	extent	set		forth		on		the	face	of	 the	invoice.		Cash	discounts	provided	for	in	

this order shall apply only to the discount value as indicated on the face of  the 
invoice.  In the case of  pick up by the Buyer,   Buyer’s truck is destination and 
Seller will not deliver or bear any cost of  shipment or transportation or make 
any allowance with respect thereto.  Seller will in no event be responsible for 
spotting, switching, drayage or other local charges in destination. 

9. Inspection;			Waiver			-			Where	Buyer	is	to	inspect,	inspection	and	acceptance	
must	be	made	within	 ten	days	of	 receipt.	 	Any	and	all	 claims	 relating	 to	 this	
transaction	which	 Buyer	may	 have	 against	 Seller	must	 be	 filed	 in	 a	 court	 or 
competent	jurisdiction	within	1	year	after	delivery	or	shall	be	forever			barred 
and			waived.

10. Warranty	 and	Limitation	 	 	of	 	 	Remedies	 	 -	 	Each	product	manufactured	by 
Integrity Pump & Motor Group is	warranted	to	be	free	of	 defects	in	material	
and	workmanship	 for	one (1)	 year	 after	 the	product	 is	 first	put	 into operation	
or eighteen (18)	months	after	 the	date	of	 shipment,	whichever	 is	less,	when	
the	product	 is	 in	the	hands	of	 the	original	owner	and	the	product has	been	
used	properly	for	the	purpose	which	sold;	and	provided	that	Seller	shall	be	
notified	within	thirty	(30)	days	from	the	earliest	date	on	which	an alleged	
defect	could	have	been	discovered,	and	further	that	the	defective	good(s)	or	
part(s)	shall	be returned	to	the	Seller,	freight	prepaid	by	such	user,	at	Seller’s	
request.	No	material	will	be	accepted	at	Seller’s	plant	without	a	Return	Material	
Authorization	(RMA)	number	first	obtained	from	Seller.	All	material	returned	
must	be	clearly	marked with	 such	RMA	number.	Unless	 expressly	stated	
otherwise,	warranties	 in	 the	nature	of	 performance	specifications	furnished	in	
addition	to	the	foregoing	on a	product	manufactured	by	 Integrity Pump & 
Motor Group,	 if	 any,	 are	 based	on laboratory	 test	 corrected	 for	field	
performance.	Due	 to	 inaccuracies	of	 field-testing,	if	 any	conflict	arises	
between	the	results	of	 field	testing	conducted	by	or	for	the	user,	and	
laboratory	tests	corrected	for	field	performance,	the	latter	shall	control.	No 
equipment	shall	be	furnished	on	the	basis	of	 acceptance	by	results	 of	 field	
testing.	 	Upon	 receipt	 of	 definite	 shipping	 instructions	 from Seller,		Buyer	
shall	return	all	defective	goods	to	Seller	after	inspection	by	Seller.		The	goods	
returned	must	be	returned	in	the	same	conditions	as	when	received	by	the	
Buyer.		Defective	goods	so	returned	shall	be	replaced	or	repaired	by	the	Seller	
without	 an	 additional	 charge	or,	 in	 lieu	of	 such	 replacement	or	 repair, Seller	
may,	at	its	option,	refund	the	purchase	price	applicable	to	such	defective	goods.		
Seller			agrees	to	pay	return	transportation	charges	not	exceeding	those	which	
would	apply	from	original	destination	on	all	defective	goods.		However, Seller	
shall	not	be	liable	for	such	charges	when	the	goods	are	not	defective	and	Buyer	
shall	 be	 liable	 for	 such	 charges.	 	 SELLER’S	 LIABILITY	 SHALL	BE 
LIMITED	SOLELY	TO	REPLACEMENT	OR	REPAIR,	OR	AT	SELLER’S	
OPTION,	 TO	 REFUNDING	 THE	 PURCHASE	 PRICE	 APPLICABLE	
TO	 DEFECTIVE	 GOODS	 OR	 SERVICES.	 	 SELLER	 SHALL	 IN	 NO	
EVENT	BE	LIABLE	FOR	ANY	CONSEQUENTIAL		OR	INCIDENTAL	
DAMAGES.	 	THIS	WARRANTY	IS	IN	LIEU	OF	AND	EXCLUDES	ALL	
OTHER	 WARRANTIES,	 GUARANTEES	 OR	REPRESENTATIONS, 
EXPRESS	OR	IMPLIED	BY	OPERATION	OF	LAW,	INCLUDING	ANY	
WARRANTY	OF	MERCHATABILITY	OF	FITNESS	FOR	A	PARTICULAR 
PURPOSE.	 	 SELLER	 SHALL	 HAVE	NO	 LIABILTY	 ARISING	 FROM	
DESIGN	 FURNISHED	 BY	OTHERS	 OR	 FROM	 ENGINEER’S	 OR	
ARCHITECT’S	ERRORS	OR	OMISSION.

11. Taxes			-			Buyer	shall	be	liable	for	all	taxes	of	any	sort	now	or	hereafter	imposed	
by	any	federal,			state,			municipality	or	other	government	agency	that	may	be	
levied	against	this	transaction.

12. Source	of	 	Materials		-		Unless	otherwise	expressly	agreed	to	in	a	writing	signed	
by	Seller,		Seller	has	the	right	to	obtain	material	from	any	source	at	its	discretion.

13. Delivery		Date		-		The	scheduled	delivery	dates	shall	be,	not	be	earlier	than	a 
time	reasonably	convenient	to	Seller	after,		if	 applicable,	final	drawing	approval.

14. Patents		-		If	 any	goods	shall	be	sold	by	Seller	to	meet	Buyer’s	specifications	or 
requirements	and	is	not	a	part	of	 Seller’s	standard	line	offered	by	it	to	the	trade	
generally	in	the	usual	course	of	Seller’s	business,		Buyer		agrees	to	defend,	protect	
and	save	harmless	Seller	against	all	suits	at	law	or	in	equity	and	from	all	damages, 
claims	and	demands	for	actual	or	alleged	infringement	of	 any	United	States	or 
foreign	patent	and	to	defend	any	suits	or	action	which	may	be	brought	against	
Seller	for	any	alleged	infringement	because	of	 the	sale	of	 any	such	material.

15. Waivers			-			No			waivers	by	the	Seller	of	 any	breach	of	 any	provisions	hereof 
shall	constitute	a	waiver	of	 any	other	breach	of	 such	provision.	Seller’s			failure	
to	object	to	provisions	contained	in	any	communication	from	the	Buyer	shall 
not	be	deemed	an	acceptance	of	such	provisions	or	as	a	waiver	of	the	provisions 
of	 this	document.

16. Timing	of	 Billing	to		Buyer		-		Seller	will	invoice	Buyer	upon	shipment	from	its 
supplier	or	facility,		unless	otherwise	indicated	on	the	face	of	 this	document.

17. Storage	of	 Material	for	Buyer		-		If,	at	Buyer’s	request,		goods	covered	by	this 
document	are	held	at	Seller’s	facility	or	service	provider	for	more	than	14 days 
after	they	are	available	for	shipment,		Buyer	shall	accept	Seller’s	invoice	and	pay 
said	invoice	based	on	payment	terms	set	forth	herein.

18. Material			Reservation			-			Seller	will	only	reserve	material	for	30	days	with	receipt 
of	 an	excecuted		purchase	order,		quote	or	order	acknowledgment	acceptable	to	
Seller.		After	that	time,	material	availability,	price	and	shipment	date	may	be 
adjusted,	at	Seller’s	option.	

STANDARD TERMS AND CONDITIONS

Effective January 1, 2017



19. General  -  Any Purchaser document which contains terms in addition to or inconsistent with the terms stated herein or a rejection of  any term stated herein shall be 
deemed to be a counter-offer to Seller and shall not be binding upon Seller unless specifically accepted in writing by a duly authorized representative of  Seller. This 
clause shall constitute a continuing objection to any such items not specifically so accepted by Seller. All questions relating to the formation of  or performance under the 
contract based hereon shall be determined in accordance with the laws of  the State of  Tennessee in the United States of  America, excluding the application of  its conflict 
of  law provisions. The parties stipulate that the state and federal courts of  Williamson County, Tennessee, or any other court in which Seller initiates proceedings, have 
exclusive jurisdiction over all matters arising out of  this agreement. In the event of  any dispute or difference arising out of  or relating to an International Agreement or the 
breach thereof, the parties hereto first shall use their best endeavors to settle such disputes or differences. To this effect, the parties shall consult and negotiate with each
other, in good faith and understanding of  their mutual interest, to reach a just and equitable solution satisfactory to both parties. The Purchaser warrants and represents 
that only persons with authority to execute the documents related to this agreement will sign on behalf  of  the Purchaser and the electronic orders will be placed only 
by persons so authorized by the Purchaser and shall be binding on the Purchaser upon acceptance by the Seller with or without hand written signature of  Purchaser.
IN ANY LITIGATION, ARBITRATION, OR OTHER PROCEEDING IN WHICH SELLER PREVAILS IN SEEKING TO ENFORCE ITS RIGHTS UNDER
THIS AGREEMENT (WHETHER IN CONTRACT, TORT, OR BOTH) OR IN REMEDYING PURCHASER’S BREACH OF THIS AGREEMENT, SELLER 
SHALL BE AWARDED ITS REASONABLE ATTORNEY FEES, COSTS AND EXPENSES, INCLUDING BUT NOT LIMITED TO COURT FEES, COURT
REPORTER FEES AND EXPERT FEES.

Effective January  1, 2017

PURCHASER Date

BY:

TITLE

Purchase Order Number ________________

Integrity Pump & Motor Quotation Number ______________
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