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Start-Up and Check-Out Procedures for Submersible Pumps

(Step-by-step procedures courtesy of SWPA)

Procedure A1

Start‑Up and Check‑Out Procedures Using a Multimeter
Inspect the pump(s) for external damage prior to installation in the wet well.

Follow steps 1 through 8. Corrective action must be taken before energizing the pump(s) if any deficiencies are identified.

When a multimeter is available for start‑up and check‑out, follow these steps:

Perform steps 1 through 5 with the pump power cables disconnected from the control panel.

STEP 1.
Check every inch of the power and sensor cables for damage which could allow short circuits or water intrusion. Repeat this inspection for all level switch cables.

STEP 2.
Check the pump for external damage. Inspect the hardware for tightness and for damage related to rough handling.

STEP 3.
The motor power cables should not be connected to the control panel when this step is performed. Check the impeller manually for free rotation.

STEP 4.
ON THE CONTROL PANEL: Prior to connecting the panel to the incoming service power, check each wire termination to verify that transportation vibration has not loosened any wiring screws. Verify incoming power for proper voltage and phase. Follow the schematic diagram in the Yeomans Pump Instruction and Operation Manual to verify proper wiring and to become familiar with the control logic of the system. Check the electrical rating of the panel and compare it to the pump for proper voltage and phase prior to connecting the motor leads to the panel. Check the amperage rating of the overloads to insure that they are compatible with the horsepower and current draw characteristics of the pump.

STEP 5.
ON THE PUMP (S): Using a multimeter, check the winding resistance and compare it to information in the Pump Instruction and Operation Manual. Check the continuity and resistance to the ground lead and to exposed metal surfaces on the pump. The reading should show a closed or continuous circuit to ground and an open circuit through the windings. Check the panel supply voltage (before the panel) and at the motor lead terminal blocks. Check each level switch with the multimeter for continuity when manually activated. Yeomans pump(s) is (are) provided with a moisture sensor(s). The pumps have a resistor connected between the sensor probes external to the pump. Resistance checks should be made using the leads in the control cables. Refer to the Yeomans Pump Instruction and Operations Manual for specific resistance readings. Yeomans pump(s) is (are) provided with external heat sensor leads, check the continuity between the leads. This should be a closed circuit. Check the continuity between the temperature sensor lead(s) and the pump motor ground wire. This should be an open circuit.

Perform Steps 6 through 9 with the pump power cables connected to the control panel.

STEP 6.
Terminate leads in the control panel according to the schematic diagram and verify the connections when completed. Check each termination for loose screws. On three‑phase pumps, verify the proper rotation of the impeller by momentarily jogging the start circuit and OBSERVING the direction of rotation. Do not touch or approach the pump until the impeller has stopped rotating and the motor disconnect (breaker) is switched to the off and locked out position.

•
If the pump is rotating in the wrong direction, swap any two power leads


of a three‑phase motor at the terminal board of the panel. Do not swap


the ground lead.


To change the rotation of a single‑phase pump motor, contact 


Yeomans Pump.

If questions arise, contact Yeomans Pump for specific instructions. With only the control circuitry energized, verify proper level switch operation and logic prior to lowering the switches into the wet well. Observe that the pump contactor actuates properly on simulated rising levels and shuts off on simulated falling levels.

STEP 7.
Install the pump(s) and level switches in the wet well. Never pick the pump up or lower it into the wet well by the power or sensor cables. This could cause damage, loosen internal connections and/or cause leakage. Verify that all connections to the piping are tight and that the pump(s) is (are) positioned properly. Verify that the level switches are properly positioned (off is the lowest, the first on, then lag on [if provided], then high level alarm [if provided]).

STEP 8.
If all checks are satisfactory, install the conduit seal around the cables in the conduit entering control panels and junction boxes to prevent wet well gases from migrating up the conduit and damaging the control panel.

STEP 9.
Place the station into automatic operation and observe for several pump down cycles to verify proper function. Lock the access cover and control panel closed.

Procedure A2

Start‑Up and Check‑Out Procedures Using a

Multimeter and a Clamp‑On Ammeter

Extreme caution should be exercised when checking motor loads with a

clamp‑on ammeter. All leads should be securely fastened. The meter should be

clamped in place with the circuit "dead". The circuit should then be energized

and the reading taken. The circuit should then be de‑energized prior to removing

the meter from the wire. The use of a clamp‑on ammeter requires familiarity with high

voltage equipment and operation must be in strict compliance with the device

manufacturers' instructions to operate the equipment in a safe and consistent manner.

When a multimeter and clamp‑on ammeter are available for start‑up and check‑out, follow these steps:

First, complete steps 1 through 9 in Procedure A1 ‑‑ Start‑Up and Check‑Out Procedures Using a Multimeter. Then, using a clamp‑on ammeter, perform these additional steps

STEP 1.
With the pump running and the ammeter clamped on the black wire in the


circuit, take a reading with the discharge valve fully opened and the wet well at


its highest normal level. At this point, the amperage reading should not exceed


the pump nameplate data for full load amperage. If the reading is above the


nameplate full load amperage, investigate the cause and correct any problem


prior to leaving the station in automatic operation. Record the readings in the


station log book and on the start‑up form from the manufacturer. For a three​


phase pump, repeat step 1 for each lead.

STEP 2.
On three‑phase pumps, check to determine that the amperage imbalance is


satisfactory. If the amperage imbalance exceeds the Yeomans Pump


specifications, trace and locate the cause of the problem, starting with the


incoming power source. Operation with excessively unbalanced loading on the


motor leads will shorten the life of the pump's motor.

STEP 3.
When the pump(s) is equipped with a Variable Speed Drive (VSD), the use


of a digital ammeter will result in erroneous readings because the output of the


drive is not compatible with the meter display. Therefore, on VSD controlled


pumps, only analog (dial type) ammeters should be used. An analog voltmeter


is to be used to read the output voltage of the drive. Load readings can also be


read on the drive input.

Procedure A3

Start‑Up and Check‑Out Procedures Using a Voltmeter,

a Clamp‑On Ammeter, and a Megohmmeter

In addition to Procedure A1 and A2 checks, the use of a megohmmeter (either

hand crank or electronic) will aid in the detection of weakened insulation

in the pump and/or the attached power cable.

Prior to taking any of the steps listed in Procedures A1 and A2, a megohmmeter

should be used to verify the winding insulation of the stator

and the power cable connected to the stator.

It is critical that the cable and stator be checked with the pump motor leads disconnected

from the control panel. This reduces the possibility of including components inside

the panel which would affect the reading given by the megohmmeter.

Caution: Using an electronic megohmmeter requires familiarity with high voltage

equipment and operation must be in strict compliance with the device

manufacturer's instructions to perform readings in a safe and consistent manner.

When a voltmeter, ammeter, and megohmmeter are available for start‑up and checkout, follow these steps:

STEP 1.
Use a megohmmeter to measure the resistance between each pump power


lead and the ground conductor. Record both the winding resistance and the


winding temperature each time this measurement is performed using a


megohmmeter. Use the temperature value to obtain a compensated megohmmeter


value. Refer to the most recent version of IEEE‑43 (published by the Institute


of Electrical and Electronic Engineers) to calculate the temperature


compensated megohmmeter values. These readings should be recorded in the


station log book for future comparison for changes which would indicate that


the windings/cables are deteriorating.

STEP 2.
Record the readings on the start‑up form. Compare them to the readings given in the Pump Instruction and Operation Manual. The readings and date should also be recorded in the Station Log Book. (Refer to “Understanding Megger Readings When Applied to Submersible Motors” for additional information.)

STEP 3.
Some control panel manufacturers offer an automatic pump meg‑ohming function built into the panel to automatically megohmmeter check the motor after each pumping cycle. Should the reading fall below the preset trip limit, an alarm function is tripped which keeps the pump from trying to start again until the problem is corrected.

STEP 4.

Follow steps outlined in procedures A1 and A2.

�








www. YCCPUMP.com

Page 1 of 5
www. YCCPUMP.com

Page 2 of 5

[image: image2.wmf]