








7. Wrap each joint tightly with electrical tape - cover 
wire for about 1-1/2” (4cm) on each side of joint. 
Make four passes with the tape - when finished 
you should have four layers of tape tightly wrapped 
around the wire. Press edges of tape firmly down 
against the wire (see Figure 4).

 NOTICE Since the tightly wound tape is the only 
means of keeping water out of the splice, the 
efficiency of the splice will depend on the care used 
in wrapping the tape.

 NOTICE For wire sizes larger than AWG 8 (8.4mm²), 
use a soldered joint rather than a butt connector (see 
Figure 3).

Heat-shrink splice - For wire sizes AWG 14, 12 and 10 
(2, 3, and 5.5mm²):
1. Remove 3/8” (10mm) insulation from ends of motor 

leads and drop cable wires.
2. Put plastic heat shrink tubing over motor leads.
3. Match wire colors and lengths in drop cable to wire 

colors and lengths of motor leads.
4. Insert cable and motor wire ends into butt 

connectors and crimp (See Figure 2). BE SURE to 
match wire colors between drop cable and motor 
leads. Pull leads to check connections.

5. Center tubing over butt connector and apply heat 
evenly with a torch (a match or lighter will not 
supply enough heat).

 NOTICE Keep torch moving. Too much concentrated 
heat may damage tubing (see Figure 6).

Butt Connectors with plastic insulators - For wire sizes 
AWG 14, 12 and 10 (2, 3, and 5.5mm²):
1. Cut off motor leads. Stagger lead and wire length so 

that 2nd lead is 4” (100mm) longer than 1st lead and 
3rd lead is 4” (100mm) longer than second.

2. Cut off cable ends. Be sure to match colors and 
lengths of wires in drop cable to colors and lengths 
of motor leads.

3. Trim insulation back 1/2” (13mm) from cable ends 
and motor lead ends.

4. Unscrew plastic caps from insulators. Place a cap 
and a neoprene gasket sleeve on each wire end to be 
spliced (see Figure 7).

5. Slide insulator body onto one wire end (Figure 7).
6. Insert wire end into butt connector and crimp 

(see Figure 8). Be sure to match cable and motor 
wire colors.

7. Center insulator body over splice and slide neoprene 
sleeves into body as far as they will go. Screw caps 
onto insulator body (Figure 9) and tighten by hand 
for a strong, waterproof splice.

Splice and Cable Continuity Test
Before installing pump, check cable and splices as 
follows (see Figure 10):

Figure 7

Figure 8

Figure 9

Ohmmeter set at
Rx100K or
Voltmeter set at
H1 Ohms

Attach lead to
metal tank or
immerse in water

Figure 10 - Splice and Cable continuity
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Well and Pump Test
Check and record static water level of well before 
starting tests. Before making final piping connections, test 
flow rate, capacity, and condition of well.
NOTICE Do not operate pump with discharge 
valve closed. Operate pump only within pressure 
and flow limits of operating range established by 
performance curve.
NOTICE: If sand is present in discharge, allow pump 
to run with discharge completely open until water is 
clear. If loud rattling noises develop, pump is probably 
cavitating. Gradually close discharge valve until 
rattling stops.

Electrical Tests
 Risk of electric shock. Can shock, burn or 

kill. Only qualified electricians should perform these 
tests. When testing, use all normal precautions for the 
voltages involved.
Electrical Test Of Motor, Cable, Connections
The cable and splices can be damaged as the pump is 
lowered into the well. To electrically test them, attach 
one lead of ohmmeter to pipe. Attach other lead to 
each cable lead in turn. See motor owner’s manual 
for required resistance in a good motor. A low reading 
indicates that cable or splice has developed a leak to 
ground. Remove pump from well and correct problem 
before proceeding with installation.
Measure electrical resistance between motor leads and 
well casing when motor is cold.
Voltage Test
Low or high voltages can cause motor failure. While 
pump is operating, check voltage across each pair 
of leads at motor controller. Readings more than 
10% above or below rated nameplate voltage can 
damage pump; correct before placing pump in service. 
Test as follows:
1. Disconnect main power supply and open controller.
2. Connect power and start pump (Figure 12). For 

3-phase motors, read voltage across three pairs of 
leads (L1 – L3, L3 – L2, L2 – L1) while pump is 
operating. For single phase motors, read voltage 
across L1 and L2 while pump is operating. Voltage 
should be within ±10% of motor nameplate rated 
voltage. If not, consult power company.



Load Current Test
Load current should be obtained on each motor lead at 
the controller. Partially close pump discharge valve (keep 
pressure and flow within specified operating range) until 
maximum amp reading has been obtained (Figure 13). 
Compare reading with motor nameplate rating. If reading 
is 15% or more over rated load, check for incorrect 
voltage in supply line or overload due to abrasives in 
pump. Find and correct problem before putting pump 
in service.

Electrical Test
The following electrical checks can be made with 
pump installed.



3. If resistance reading goes to zero after touching any 
of the wires, the pump should be raised to determine 
location of ground fault (cable, motor, or splice).

4. Raise pump, watching resistance reading. When 
resistance goes to infinity, fault has come out of the 
water. If ground fault is located in cable or splice, 
repair it.

5. If ground fault appears to be located in motor, 
remove pump from well. Cut cable at motor side 
of splice and determine whether or not motor is 
grounded. If motor indicates complete ground 
(resistance reading goes to zero) replace unit.

 If motor is not grounded, re-check splice and cable.
Current Unbalance Test (3 Phase only)
Determine current unbalance by measuring current in 
each power lead. Measure current for all three possible 
hookups. Use example and worksheet to calculate 
current unbalance on a three phase supply system and 
retain for future reference.
NOTICE Current unbalance should not exceed 5%. If 
unbalance cannot be corrected by rolling leads, locate 
and correct source of unbalance.
If, on all three possible hookups, the reading furthest 
from average stays on the same power lead, most of the 
unbalance is coming from the power source.
However, if the reading furthest from average changes 
leads as the hookup changes (that is, stays with a 
particular motor lead), most of the unbalance is on 
the “motor side” of the starter. In this case, consider 
a damaged cable, leaking splice, poor connection, or 
faulty motor winding.
3-Phase Current Unbalance and Example
Here is an example of current readings at maximum 
pump loads on each leg of a three wire hookup. Make 
calculations for all three possible hookups.

A.   For each hookup, add the readings for the three legs:
Ex.: Hookup #1  Hookup #2: Hookup #3
L1 = 51Amps L1 = 50 Amps L1 = 50 Amps
L2 = 46 Amps L2 = 48 Amps L2 = 49 Amps
L3 = 53 Amps L3 = 52 Amps L3 = 51 Amps

Total 150 Amps Total 150 Amps Total 150 Amps
B.  Divide each total by three to get average amps:
Example: 150/3 = 50
Example: 150/3 = 50
Example: 150/3 = 50
C.   For each hookup, find current value farthest from 

average (Calculate the greatest current difference 
from the average).

Ex. #1 Ex. #2 Ex. #3
 50 Amps  50 Amps  50 Amps
–46 Amps –48 Amps –49 Amps
= 4 Amps = 2 Amps = 1 Amps

D.  Divide this difference by the average and multiply 
by 100 to obtain the percentage of unbalance.
Example 1: 4/50 = .08 x 100 = 8%
Example 2: 2/50 = .04 x 100 = 4%
Example 3: 1/50 = .02 x 100 = 2%

Use smallest percentage unbalance, in this case Ex. 3.

3-Phase Current Unbalance - Worksheet
Use this worksheet to calculate curent unbalance for 
your installation.

A.  Add the readings for the three legs:
Ex.: Hookup #1  Hookup #2: Hookup #3
L1 =        Amps L1 =        Amps L1 =        Amps
L2 =        Amps L2 =        Amps L2 =        Amps
L3 =        Amps L3 =        Amps L3 =        Amps
Total        Amps  Total        Amps Total        Amps

B.  Divide each total by three to get average amps:
Hookup #1: /3 =
Hookup #2: /3 =
Hookup #3: /3 =
C.   For each hookup, find current value farthest from 

average (Calculate the greatest current difference 
from the average).
Hookup #1 Hookup #2 Hookup #3
        Amps         Amps         Amps
        Amps         Amps         Amps
        Amps         Amps         Amps

D.   Divide this difference by the average to obtain the 
percentage of unbalance:

Hookup #1:          /          =           x100 =           %
Hookup #2:          /          =           x100 =           %
Hookup #3:          /          =           x100 =           %

Use hookup with smallest percentage unbalance.
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 Risk of electric shock. Can shock, burn or kill. When troubleshooting or servicing pump, use all normal 
precautions for the voltages involved.
1. Disconnect power unless required for testing.
2. Have electrical testing done by a qualified electrician.
3. Most problems occur above ground. Remove pump from well only as a last resort.
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