








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. 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. 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. 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. 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. 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.


