1.0 PURPOSE

To determine that the irsulation resistance value of electr?
corrected to 22°C, is adequate fc:- electrical equipment to be safely

re-energized.

2.0 RESPONSIBILITY

fwplementation of this procedure.
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DISCUSSION

3.1

3.2

‘.l

4.2

4.3

4.4

4.5

This test is performed to determine the integrity of station electrical
equipment insulation and is made with a Megger. This instrument generates
a constant internal D.C. voltage and has a high internal resistance. The
meter on the Megger actually sernces terminal voltage, thus any current flow
(micro azperes) in the exter:s" circuit reduces the scale reading which is
calibrated in megohms. The reading therefore indicates the presence or
absence of conducting paths through or arourd the insulation.

The following topics are contained in this procedure: PAGE

8.1 416D Volt Switchgear-Air Circuit Breakers 4
8.2 416Q Volt Switchgear-Bus 4
8.3 125V & 4L6EV Switchgear-Power Center-Air
Circuit Breaker
8.4 125V & 46pPV Power Centar-Bus
8.5 125V (GE) & 462V (Squz-e D) Mctor Control Center
(MCC) Unit Compartmen®
8.6 125V (CE) & 46DV (Square D) Motor Control Center
(MCC) Bus & Feeder Cabdles
8.7 416D/46D Volt Emergency Station Service Power
Center Transformer
8.8 4160/450 Volt Normal Station Service Power
Center Transformer
8.9 416P Volt Motor
8.10 46P Volt Power Center otors
8.11 46P Volt Motor Control Center Motors
8.12 416D & 46D Volt Electrical Apparatus 1
8.13 Miscellaneous Circuits 1
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Appendix 12.1 DC Insulation Kesistance Test Acceptance Criteria
Appendix 12.2 Temperature Correction Curve

PRECAUTIONS

ALL EQUIPIEZNT SHALL BE CONSIDERED ENERGIZED UNTIL VOLTAGE TESTED AXND
GROUNDED.

Portable leads sh=ll be used to ground the phases not under test and to
ground equipment at the conclusion of testing.

Megger tester shall be connected to the load side of the power source (eg.
the load side of the starter or fuse.)

Be aware it is possible to have full megger D.C. potential (250PV) to
ground.

Any equipment to be meggered shall be properly grounded first and then
ground removed before connecting the megper for testing.

When using the megger, the connection from the segger to the ground shall

-
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5.0

6.0

7.0

be connected first and diszonnected last.

4.7 After application of megger D.C. voltage, grounding is ioportant for safetry
as well as duplication accurzcy of additional tests. The grounding tire
should be a minimum of 2 times the charge time.

PREREQUISITES

S.1 Equipment Clearance Permit. SP® 12.011.P1.

§.2 Maintenance Work Request where applicable, SP 12.£13.P1.

S.3 Equiprent History Form SPF31.f22.@1-53D Irsulation Resistance Test Record
Data Sheet.

$.4 level megger and check for proper operation.

S.4.1 Leads shorted, meter reads zero.
5.4.2 Leads separated, meter reads infinity

5.5 Suitable voltage testing device shall be used to insure the equipnent to be
tested is not energized. Ground & Test Devices shall be used where
applicable.

$.6 Prior to commencement of testing visually inspect the equipzent to be

5.7

5.8

tested to insure it is free of foreign materials (W/A for totally encliosed
units).

Space hezters, when availagle. should be energized at least 12 hcurs prior
to testing to minimize surface moisture accumulation.

Prior to conducting megger test, monitor for a minimum of 3 minutes, and
record the temperature (°C) of the motor windiugs or of the equipunernt to be
tested.

LIMITATICNS OR ACTIONS

N/A

MATERIALS CR TEST EQUIPMENT

7.1

7.2
7.3

7.4

Temperature measuring device (ie. Thermometer, pyrometer, RTD meter or
potentiometer).

Megger Tester of appropriate voltage as required in Appendix 12.1.

Voltage tester (ie. Glowstick, voltmeter, etc.) applicable to the voltage
range of the ~quipment.

Ground & Test Devices as required (416pV).

SP 32.9P99.f1 Pev. 2
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7.5

8.2

Approved Crounding Device as required (46pV).

PROCEDURE

4160 Volt Switchgear-Air Circuit Brioaker (ACB)

8.1.1

..l.z

‘01.3

8.1.4

’.l.s

8.1.6
8.1.7
8.1.8

Check to insure that the /CB lLas been properly tagged out and
isolated.

Position ACB in test cabinet, connect test coupler, and close
breaker.

Conduct a I minute D.C. insulation resistance fest ucing the test
paranmeters in Appendix 12.1. Test each breaker phase individually
to ground with the other phases grounded.

The nininum accepteble insuletir: resistance is set ferth in
Appendix 12.'. Utilize Appendix 12.2 to correct readings to 2£°C.

Cround all components at the conclusion of the test to remove any
residual charges.

Trip breaker open
Return ACB to conpartment as found.

Complete Equipment” History Form.

4160 Veolt Switcheear-Bus

8.2.1

8.2.2

8.2.3

B.2.4

‘.2.5

8.2.6

Check to insure that all supdly and feeler breszkers are rcoked out
to the fully disconnected position, and tagging required for
equipnent clearance permit corpleted.

Rack out all potential tiansformers.

Remove ACB's and instal) Ground and Test Devices as required for
electrical safet),

Rezove bus grounds and conduct a 1 minute D.C. insulation test
using the test paraceters in Appendix 12.1. Test each phase
individually to grourd with the other phases giounded.

The mininun acceptable {nsulatfon resistance is set forth in
Appendix 12.1. Utilize Appendix 12.2 to correct reading to 2p°C.

Ground all bus corpunents at the con-lusion of the test to remove
any residual charges.

NOTE: The grounding time should be st leas: *wice the charge

§? 32.009.P1 Rev. 2
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8.4

8.2.7

time.

Femove all CGround & lest Devicer and return ACR's to position as
found.

Coaplete Equipoent History Form.

125V & 450V Svitchrear-Fower Center Air Circuit Breaker

NOTE:

'l:.l

a. 3.2

8.3.3

8.3.4

£.3.5

8.3.6

8.3.7

g.2.8
80309
8.3.10

On bus tie cubicles of NORMAL power centers, sections of the bus
@ay remain energized with the switchgear de-energized.

Theck to {nsure the ACB to be tested is properly tagged out and in
the “Zisconnected position.

Renove ACB from compartment.

Lonnect all sixteen terxzinals of the power shield logic box
together and to ground. (N/A on 125V ACB).

Manually close brezker and conduct a 1 minute D.C. insulation
resistance test using the test parameter in Appendix 12.1. Test
each breaker phase to ground with the other phases grounded.

The minimum acceptable insulation resistance {s set forth in
Appendix 12.1. Utilize Appendix 12.2 to correct readings o 2p°C.

Ground all cozponents at the ronclusion of the test to recove any
residual charges.

FUTE:  Grounding tize should be at least twice the charge tirge.

Remove ground'wiring from power shield logic box terminals. (N/A
on 125V ACB).

Trip breaker open.
Return ACB to compartment as found.

Complete Equipoent History Form.

125V & 4L6PV Power Center Bus

NOTE:

8.4.1

On bus tie cubicles of NORMAL power centers, s * of the bus
may remain energized with the switchgear deenerg. ; .

Check to insure that all power supply and feeder breakers are
racked out to the fully disconnected position for the applicable
switchgear, all fuses are re-oved froa the potential transformer
primaries, and tagging required for equipment clearance permit
completed.

SP 32.P09.Pi Rev. 2
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8.6

8.4.6

Voltage test and ground as required for electrical safety.

Conduct a ] minute D.C. insulation resistance test 'n the power
center bus utilizinz the test parameters in Appendix 12.1. Test
each phase individually to ground with the other phases grounded.

The pinimum acceptable resistance is set forth in Appendix 12.1.
Utilize Appendix 12.2 to correct readings to 2p°C.

Cround all components at the conclusion of the test to remove any
residual charges.

NOTE: Grounding time should be at least twice the charge time.

Complete Equiprent History Form.

125V (GE) & 4607 (Square D) Motor Control Center (MCC) Unit Compartment

‘.5.1

8.5.2

8.5.3

’.s.‘

s's.s

Check to insure the MCC unit compartment is properly tagged out,
and coaponents deerergized as determined by voltage tests.

Conduct a ! minute insulation resistance test. on all 462 volt
components, using the test parameters in Appendix 12.1.

The minimum acceptatle resistance i{s set forth in Appendix 12.1.
Utilize Appendix 12.2 to correct readings to 2£°C.

Ground all conmponents at the conclusion of the test to remove any
residual charges.

Complete Equipment Fistory Form.

125V (GE) & 460V (Square D) Motor Control Center (MCC) Bus & Feeder Cables

8.6.1

8.6.2
8.6.3

8.6.4

8.6.5

Check to insure that the power supply and feeder breakers are
racked out to the fully disconnected position for tlie applicable
4BD V switchgear, and tagging required for equipment clearance
permit completed.

Voltage test and ground as required for electrical safety.

Renove grounds and after using a multimeter to check continuity of
potor windings conduct a 1 minute insulation resistarce test using
test parameters in Appendix 12.1. Test center (B) phase with the
other phases grounded.

The minimum accepteble insulation resistance is set forth in
Appendix 1Z.1. Utilize Appendix 12.2 to correct reading to 2p°C.

Ground all cooponents at the conclusion of the test to remove any
residual charges.

SP 32.P99.P1 Rev. 2
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8.7

8.6.6

NOTE:  Grounding tize should be at least twice the charge tire,

Complete Ecuipment kistory Form.

416D/46P Volt Emergency Station Service Power Center Transformers

8.7.1

8.7.2

..7.3

8.7.4
8.7.5

8.7.6

8.7.7

8.7.8
8.7.9

8.7.10

Check to insure that the 460V transformer secondary ACB has been
disconnected from the bus, the incoming 4160V primary ACB has been
disconnected. and tagzinz required for equipment clearance permit
has been completed.

Install Grounding Devices.

Voltage Test & Grou=d Supply and Load Sides, as required for
electrical safe:y.

Remove secondary (4£2V) neutral ground.
Remove & reinstall grounds as required to conduct the foliowing 10
minute (or 3 successive sace value readings) insulation resistance

tests using the test parazeters in Appendix 12.1.

a) High voltage windings to ground with the low voltage windings
grounded.

b) Low voltage «indings to ground with the high voltass windings
grounded.

c) “he low voltage to high voltage windings.

The mininum acceptable insulation resistance is set forth in
Appendix 12.1. ~Utilize Appendix 12.2 to correce readings *n 20°C.

At the conclusion of the tests ground all phases of the trans‘ormer
for at least & minutes.

Replace secondary (46)QV) neutral ground.

Rerove approved grounding devices and return ACB's to disconnect
position.

Conplete Equipnent REistory Form.

416P/4LEDQ Volt Normal Statioan Service Power Center Transforrers

8.8.2

Check to insure that the 46£V transforcer secondary has been
disconnected frono the bus. the inconing hand disconner: switch has
been opened, and tagging required for equipnent clearance permit
has been cozpleted,

Voltage test and ground supply and load sides, 2s required for
electrical safetv.

SP 32.P09.P1 Rev. 2
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8.10

8.11

8.12

NOTE:

8.9.7

8.9.9

In the following step utilize Appendix 12.2 to correct readings to
20 <.

At the conclusion of the test, the motor shall be grounded for at
least 2P minutes to remove any residual charge.

Remave Cround & Test Device end replace ACB into cocpartment as
found.

Cormplete Equipment History Form.

460 Volt Power Center Motors

NOTE:

8.10.1

The procedure for 46D Volt Power Center Motors is primarily the
saze as for 4167 Volt Motors with the following exceptions :

a) The megger test voltage shall be 50? volts.

b) When 469 Volt ACB's are removed a voltage test shall be
performed to establich energized connections. Insulate bus
side connection stabs as required for electrical safety and
ground motor leads prior to megger test.

Perform steps in Section 8.9 with the exception as noted above.

460 Volt Mctor Control Center YMotors

The procedure for 4f7 Volt Motor Control Center Motors will be
primarily the same g@s for the 416p volt motors with the following

b) The ACB is not reroved. Load side of the ACB is voltage
tested to insure the circuit is de-energized.
¢) An approved grecunding device is applied to contactor (load

d) Approved grounding device i{s removed prior to and reinstalled
following application of test voltage to remove any reslidual

Perform steps in Sectfon 8.9 with the exceptions as noted above.

This section shall be used for any &416p or 46D apparatus not

NCTE:

exceptions:

a) The megger test voltage shall be 5P volts.
side) terminals after voltages testing.
charges.

8.11.1
4160 or 46D Volt Electrical Apparatus
NOTE:

covered in other secticons.
8.12.1

Check to insure the supply breakers are racked out to the fully
disconnected position, all fuses are removed from the potential
transformer primaries, and tagging required for equipment clearance
peroit completed.

S’ 320059-01 Rev. 2
Page 9



8.12.2 Voltage test and xTound all phases.

' 8.12.3 Conduct a 10 ainute, or 3 successive saze value reading, D.C.
(‘ insulation resistance test using the test parameters in Appendix
12.1.

8.12.4 The minimum acceptable insulation resistance is set forth in
Appendix 12.1. Utilize Appendix 12.2 to correct readings to 2¢°C.

8.12.5 At the conclusion of the test ground all phases to remove any
residual charges.

NOTE: Grounding time should be at least twice the charging time.
8.12.6 Complete Equipzent Kistory Form.

8.13 Miscellanreous Circuits & A-paratus

NOTE: This section is intended for equipment not covered by previous
sections (i.e. 110/22p VAC and 125VDC motors end circuits) and
shall be perforred only on circuits not limited by voltage rating
of the wiring or connected devices (i.e., electronic equiprent,
transducers, etc.) for a megger test voltage of 597 VIC.

8.13.1 Check to insure the circuit to be tested has been isolated and

tagged out with the associated breaksr cpen and the fuses rexzoved.

8.13.2 Voltage test to insure the circuit has been de-energized and apply
(' - grounds. =

8.13.3 Remove grounds and conduct a 1 zinute D.C. insulation resistance
test using the test parazeters in Appendix 12.1.

8.13.4 The minimum acceptable insulation resistance is set forth in
Appendix 12.1 Utilize Appendix 12.2 to correct readirgs to 2p°C.

8.13.5 Complete Equip-ent History Form.

9.0 ACCEPTANCE CRITERIA

9.1 The minirum {nsulation values as set forth in Appendix 12.1.

9.2 A Polarization Index of 1.5 or greater when motors & cables are tested as a
unit, and 2.P or greater in all other cases.

9.3 An Absorption Ratio of 1.25 or greater. For all motors 100 HP or greater.

10.0 FINAL CONDITIONS

10.1 At the conclusion of testing remove all shorts and grounds, and replace any
fuses removed during testing.

%
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10.2 Equipment History Form sub-itted to Maintenance Enginecr for review and
filing in accordance with SP 31.202.01, Miintesanc. Record S stenm.

, 10.3 Upon failure to neet he above Acceptance Criteria, the Watch Engineer
( shali be notified ard a MWR shall be initiated to find and correct the
Cause of the problen.

11.0 REFERENCES
K/A
12.0 APPENDICES
12.1 D.C. Insulation Resistance Test Acceptance Criteria,

12.2 Temperature Correction Curve.

(. ‘ SP 32.079.¢1 Pev. 2
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APPENDIX 12.]

DC INSULATIO!N RESISTANCE TEST

‘ ACCEPTANCE CRITERTA

MINIMUM ACCEPTANCE

VOLTAGE MEGGER EST | INSULATION
BOUIPMENT RATINGS D C TEST [TIME | RESISTANCE CORRECTZD
VOLTAGE [(MIw)|TO 29°C
SWITCY GZAR BUS § ACB 416p VOLT 2500 voLT| 1 13 MEGOR
SWITCH GEAR BUS & ACBE 125V & &6 VCLT SP0 VOLT 1 4 MEGOR!
CAZTE BUS 4169 VOLT 2500 VOLT 1 13 MEGO=M
CAELE 8.5 125V & 46C VOLT SEd VOLT[ 1 4 MEGORM
MOTOR CONTROL CENTERS 125V & 467 VOLT _|_50C VoLt 1 4 MEGCI
PORER CE iR TRANSIDLVFR (PRIMARY) 41€p VOLT | 2502 VELT[ 10 13 MEGOR!
PO'ER CENTER TRANSFCIMER (SECCIDARY) 45, VOLT| 529 VOLTl 10 4 MEGCHM
4.16 KV NCI05S 4167 VOLT 2500 VOLT| 10| #73 MEGOa
125V & 463 VCLT NOTORS 125V & 46p VOLT S@0 VOLT| 10 * 4 MEGOIDA
ELECTRICAL APPARAILS 4165 VOLT 2500 VOLT| 10 13 MEGIT]
ELECTRICA. AFPALiLS 125V & 46F VOLT 580 VOLT| 10 4 MEGO=!
MISC., CIFCUITS AS APPLICASLE SUS VOLT| 1|~ 1 MEGowmi
‘ * MOTCR & CABLE FINAL TIMED READING IS ACCEPTABLE,
(‘ . SP 32.009.Pf1 Rev. 2
Page 12
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DESCRIPTION

Westinghouse Life-Line D vertical pump motors are
designed for normal or high thrust appiications. These
squirrel cage motors are available with either a hollow or
solid shaft to suit the application. The self-ventilating
system for the WPl with air inlets at the top and bottom
of the motor allows air to pass ove: the stator winding
ends as well as through the rotor core and exhaust

Effective, February 1971

Large AC Motors — Life-Line “D

J..3030-D|

through louvered air outlets on all four sides. The WPI
encloswe provides protection for indou: or outdocr use,
where operaiing conditions are not extreme. The WPI|
enclosure provides additicnal protection at air inlets and
outlets from severe climates with additional tuins and low
velocity inlet air passages. A light weight top cap provides
access to the top coupling.

These instructions may not cover all details or varia-
tions in equipment that may be supplied or every possible
question in regard to the installation, operation or main-
tenance. Shou!d situations arise that are not covered by
these instructions, further information may be obtained
through Westinghouse Sales and Service engineers.

STANDARD WARRANTY

Westinghouse warrants that the equipment delivered by it
will be of the kind and quality described in the order or
contract, and will be free of defects in workmanship or
material. Should any failure toc conform te this warranty
appear within one year after date of iritial operation, not
to exceed eighteen months after date of shipment, West-
inghousz shall, on prompt notificaiion from the pur-
chascr, and provided that (1) the equiprant has been
stored, installed, operated and mzintained in accordance
with the crcer or contract, gererally acceptable industry
practices and Westingh.cuse instiuctizns, and (2) that the
equipment has not been sudject to altesation misapplica-
tion or mususe, correct such non<conformity by repair or
replacement F.O.B. point of shipment, of the non-
conforming part or parts. Westinghouse shall aot be
responsible for providing working access to the defects.
Correction of non<onformuties, in the manner arnd for the
period of time provided above, shall constitute fulfillment
of all Labiliies of Westinghouse with respect to the
quality cf the equipment.

The foregoing warranty is exclusive and in lieu of all
other warranties of quality, whether written, oral, or im-
piied, including any warranty of merchantability or fitness
for purpose.

Any defects that may develop should be referred to the
nearest Westinghouse Sales Ofiice for complete servicing
information.



It 1s strongly recommended that 2!l Weather-Protected
Type 1 2320 volt motors have a sealed insulation systemf
mounted outdoors and otherwise unprotectad. Motors for
4000 vo!t and high service must have a sea'ed insulation
system to maintain the warranty, if they have WPl en-
closures and are mounted outdoors and otherwise un-

protected.

Unauthorized Repairs

In the event that the customer sends his motor to an
wnauthorized repair shop, the coverage of this warranty
policy is 2utomatically terminated.

RECEIVING

Motors should be carefully inspected upon arrival. Any
damage should be reported promptly to the carnier and to
the nearest oftice of the Westinghouse Electnc Corpora-
tion.

HANDLING

The WPl motor should be lifted by means of the two
hooks on frame corners diagonally opposite each other
near the top of the motor.

STORAGE

If, at thz time of purchase, it was specified the motor be
packed for long-term storage, the package shouid be left
intact during the period of storaze

If the motor is not packaged for long-term storage and
is not to be put into service immediately, certain pre-
autions should be taken to protect it. If at all possible,
place the motor under cover in a clean, dry location.

During storage, the winding should be protected from
excessive moisturc absorpticn by some safe and reliable
method of heating. Space heaters, if supphied, may be
used for this purpose. The temperature of the winding
should be always maintained a few degrees above the
temperature of the surrounding air.

During manufacturing and preparation for shipment,
certain precautions arc taken to guard 2gainst COrrOsSIOn of
the bearings. Machines with oil lubricaicd bearings are

operated with a rust-inhibiting oil in the lubrication
system. However, it is recommended that the oul reservoir
be filied immediately with a good grade of rust-irhibiting
oil, and shaft should be rotated at one-month intervals.
Grease lubricated rolling bearinigs have an inherent rust
inhibitor in the grease, but the shaft should be rotated at
three-month intervals.

Off-Season Storage

Drain and refill with new oil. Run the motor for a short
ume to put oil on parts. Allow sufficient ventilation to
avoid condensation; plastic or canvas covers promote
condensation. Weather protection is desirable. Be sure
screens ace in place. Drain water from cooling coils.

INSTALLATION
Unpacking

Remove the shipping braces whizch may be installed (used
to limit movement of the rotor during shipment). Remove
slushing compound on solid shaft extension with a
petroleum solvent, observing saf: {7 precautions

Location

Install the machine in a well ventilated area not subject to
ambient temperatures above 40°C (1C4°F) or altitude
over 3300 feet. If protecting shieids or guards are used,
they must not obstruct the free flov of air arcund the
motor.

Avoid locations subiect to exci:sive steam vagors, oil
vapors, chemical fumes, moisture, dirt, dust, or lint,

WARNING

Do not install the motor where hazardous, inflam
mable or combusiible vapors or dust are present, due
to the possibility of explosions or fire and damage to
property or injury to personnel. Install motors on a
non-<combustibie surface.

Note the air inlet and outlet locations and take
precautions to prevent hot exhaust air from recirculating
into the intake openings or to prevent hot exhaust air
from entering the inlet of an adjacent motor.
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Fig. 1 Typical high-thrust hollow shaft motor with spherical roller thrust bearing and
clutch shown for illustration on righ:t hand side and tilting pad thrust bearing
| I and ratchet on ieft.



.
Mounting

The mounting platform for the motor must be sufficienty
rigid to mirimize vibration and to maintain alignmen:
between the motor anc the pump. Moters are dynamically
Balanced at the factory to NEMA standard vibration
Bmits. However, vibration of motor 2nd pump in service
are deterrmuned not only by balance but may be greatly
affected by the bas: on which the motor is mounted. To
minimize vibration, a base with proper rizidity must be
provided for the motor. A frequent cause of vibration
when motor and pump are first coupled vp has been
inadequate rigidity of the motor mounting base. Vertical
motors are provided with a base having a machined lower
face with a rabbet fit. If motor base and plaiform have
been machiniad correctly, the parts can de used for lins-up
with no probiems. If shafts ¢ not line 3, 1t is possible to
brirg them into lLine by shiruningz under the moter,
however, remachuining the purt in error is more desirable.

Precautions

To assure satisfactory service, it is important that bearing
thrusts do not exceed recommended valves. Thrust in
excess of recommended values will result 1n an extreme
reduction in beanng life. Also, a minimum thrust is
required at all times on spherical rolier bearings, exzept
for brief trial runs.

On hollow shait verticais, a flinger should be installed
on the pump shaft between the pump shaft gland and the
base of the motor to keep water that might spray from the
seal from entering the lower bearing of the motor.

Coupling Solid Shaft :

The coupling should be mounted on the motor shaft
before placing on pump platform. The coupling should be
heated in oi! before installation 2nd shid into position onto
shaft or installed with a pushing device. Do not hammer
because of possible damage to bearings.

Mechanical vibration and roughness during the opera-
tion of the motor may be indications of poor alignment.
In general, lineup by straight edges across, and a feeler
gauge between coupling halves, is not sufficient. It is
recommended that the lineup be checked with dial
indicators and checking bars connected to the motor and
pump shafts.

After checking lineup and fastening coupling, dowel
pins may be inserted, if desired, through the base of the

motor into the platform 1o maintain accurate positioning
of the motor. The holes should be drilled and reamed
simuitaneously with the corresponding holes in the
foundation and the dowe! pins inserted.

Coupling Hollow Shaft

The motor may be equipped with either ratchet, cluich,
or bolted type couplings (as specified by purchaser) as
follows:

1. Ratchet Type

These motors are equipped with non-reverse ratchet that
permits rotation in the CCW direction only (looking
down). A ratchet is used when it is desirable o prevani
reversal of shaft and pump rotation after shutdown, It
prevents damage due to overspeeling or damage to pump
bearings if falling water column tends to cause reverse
rotation. The ratchet consists of a stationary member with
teeth or steps cast into it and a rotating member wath pins
operating in vertical holes. When the motor starts in the
forward or CCW direction, the inclined faces of the
ratchet teeth throw the pins downward vhere they are
held by centrifugal force and friction. When the motor
stops, the pins lift and prevent CW or reverse rotation by
striking the vertical {azes of the teeth, The tatchet should
0ot be lubricated. (Solid shaft ratcret assembly, Fig. 2)

2. Clutch Type

These motors are equipped with a disenzaging clutch that
consists of a coupling and a d:rive hub. A clutch is used
to prevent dniving the purap in reverse if the motor is run
with reversed rotation, and thus unscrewing the pump
line-shaft joints. The drive hub is keyed to the motor
shaft, and the coupiing is keyed to the pump shaft and
attachsd through a screw to the adjusting nut. The
coupling centers on the drive hub by means of a machined
fit. The coupling is driven by two pins attached to the
coupling and engagirg corresponding holes in the drive
hub. Disengagement of the clutch is caused by a lifting of
the pump shaft which separates the pins in the coupling
from the holes in the drive hub. Both types of couplings
are bolted to the drive hub at the factory for shipping

purposes.

A clutch type coupling is not to be used if upthrust is
present. Caution shou!ld be taken to be sure that the pump
shafl extension above the coupling is short enough to
allow clearance between the top of the shaft and the
inside of th: cap when the shaft lifts as the coupling
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Fig. 2 Upper end of typical high thrust solid sraft motcr with ratchet.

releases. The distance between inside surface of the cap
and top of half coupling is the following:

Framae Size Distance
$000 $ 56 inches
5800 5.56 inches
6800 6.62 inches

3. Bolted Coupling

The bolted coupling does not have the non-reverse or
disengaging feature. The coupling hulves are bolted to-
gether securely to allow the upthrust from the pump to be
taken by the motor bearings.

The motor shaft must be accurately aligned with the
pump shaft so that shaft stresses, vibration and coupling
wear will be reduced to a minisc um. Once the shafts have
been aligned, assemble the coupling.

ELECTRICAL CONNECTIONS

Motor and contro! wiring, overload protection and
pounding should be in accordance with the National
Electrical Code and local requirements.

The motor frame should be groundsd by attaching a
ground strap from a known ground point to one of the
conduit box bolts.

Be sure the motor is connected as shown on the
nameplate, and that the power supply (voltage, frequency,
and number of phasss) corresponds with the nameplate
data. The motors will continue to cperate (but with
characteristics scmewhat different from the nameplate
values) if the volizge and frequency vary within the
following ranges:

Voltage - within ¢ 10% of the value stamped on the
nameplate



Frequency - within £ 57 of the value stuinped on the
nameplate

Voltage and Frequency together - within ¢ 10%
providing the frecuency is within 2 5% of the value
stamped on the nameplate

To change the direction of rotation on 3 phase motors,
interchange any two line leads. Note If the direction of
rotation is indicated on the motor, and it is desired to
operate in the opposite direction, it will be necessary to
change the ratchet if used, and the blowrrs, as
unidirectional blowers have been uscd. Refer to the
nearest Westinghouse Sales Office for assistance

INSULATION RESISTANCE

Before energizing motors, it is recommended that ths
insulation resistarice be measured, particularly if the
motor has been exposed to excessive moisture in shipment
or in storaze. The insulation resistarce of the stator
winding can b: measured with a “Megger” type in-
strument. This value should be not less than KV + | in
megohms. For example, a 2300 vo!t motor should have a
minimum irsulation resistance of 2.3 + 1 or 3.3 megohms

If the insulation resistance is lower than this value, it is
advisable to eliminate isture in one of the foliowing
ways

the m

1. If space heaters were supplied, energize these until
motor dries out and until resistance becomes constant

2. Enclose the motor with canvas or similar covering,
leaving a hole at the top for moisture to escape. Insert
heating units or lamps and leave them on until the
insulation resistance becomes practically constant.

3. With the rotor locked, using approximately 107 of
rated voltage, pass a current through the stator windings
This current may be gracually increased until the tempera-
ture of the stator winding reaches 90°C. Do not exceed
this temperature. Maintain a teraperature of 90°C until
the insulation resistance becomes practically constant.

OFERATION

Steps Prior to Iritial Start

Before starting a motor with oil lubricated bearings,
remove the protective tape on the oil gauges. Fill the oil

reservoirs through the plug in tiie top bracket and the top
plug of the Jower oil level gauge with the proper rust and
oxidation inhibited turbine oil to the siardsti! level on
the oil gauge. This level may hange slizhtly when motor
is in operation. See page 8 for oi! viscosities

If possible, turn the rotor to make sure that it rotates
freely; spherical roller bearings will feel stiff duc to spring
load, but there should be no binding

Examine the roto: for loose objects or debris which
may have accumuiated to interfere with operation. Check
factory made connections for tightness to make sure none
have become loosened during shipment or storage. Re-
move shipping braces from rotor If the upper bearing
requires water cooling ccils, conrect the fitungs and
circulate the water at the flow :ate and pressore spacilied
on the nameplate or instructions. Water pressure 75 psig
maximum

Initial Start

It is recommended that the motor be initially started
uncoupled from the load. Check the direction of rotation.

After starting the motor, check the temperature of the
bearing oil. If the oil is not water cooled, th2 wormal oil
operating temperature will be in the rance of 75 10 90°C.
Bearing temperatures may be higher than this, since ol is
the cooling medium

At initial start, the rate of rice of the bearing
temperature is more indicative of ticuble thun the toral
temperature, When starting a —
bearing temperature should be 0o 2rved for a murumum of
two hours. If at any time the rate of temperature nse
appears too great or if there is excessive vibration or
unusual noises, shut down the motor immediatelv and
insper © the machine for possible causes. Observe the
standstill oi! lovels for several days to insure no il leakage
has occurred

* for the firzt (ume, the

With the motor connected to the load, check for
satisfactory operation.

Jogging and Repeated Starts

CAUTION

Repeated starts and/or jozs of induction motors
greatly reduce the life of the winding insulation and
the rotor. The heat produced by each acceleration or
jog is much more than that produced and d.;sipsted
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by the motor under full load. These motors are
designed to withstand being shu' down ar 4 restarted
once, providing th: motor is allowed to coast 1o rest
before being restarted. It 1s recommended that mo
restart be made until all conditions affecting opera-
tion have been thoroughly cheched and the motor
examined for evidence of excessive heating.

Long accelerating times, resulting from low voltage, high
connected inertia, or other reasons, may seriously damage
the rotor or shorten its life. If load inertia in excess of
that recommended by NEMA, MG1.20.42 is expected, the
nearest Westingliovse Office should be consulted to
determine if motor is suitab'e.

Heating

Consult the nameplate for the comest temperature rating
of the motor The maximwum continuous operating tem-
perature of the motor is a rise stamped on the nameplate
plus the temperature of the surrounding air. If the motor
does not have temperature indicating devices, and ab-
normal heating conditions are suspected, shut the motor
down until the cause of overheating can be determined
and corrected. Temperature rise can be determined by the
change in stator windiag resistance. Do not exceed stcady
value of nameplate amperes times service factor.

MAINTENANCE

A carefully planned progiam of inspaction and main-
tenance will result in maximum ejuipment availability
and minimum maintenance cost. If it is necessiry to
repair, recondition, or rebuild thess motors, it is recom-
mended that the nezrest Westinghouse Apparatus Repair
shop be consulted.

In addition to the daily obscrvation of the overall
condition and operation of the motor, it is recommended
that a general inspection routine be established to check
periodically the following items

Cleanliness

Insulation and winding
Lubrication and bearings
Vibration

S e

Cleanliness

The interior and exterior of the machine should be kept
free from dirt, oil, and grease. Oily vapor, paper, chemical,
product, or textile dust may build up and block off
ventilation, leading to overheating of windings. Con-

Il

ducung dusts shorten creepage distance wd may
penetrate windings, causing short circuits and grounds.
Sharp dusts tend to abrade the insc'aticn, and shorten its
useful Life as they are driven by motor fans. Magnetic dust
is a particular hazard to insulaton because of the
magnetic properties and agitation by magnetic fields.
Light and relatively harmless dust can be blown out with
low pressure dry air. Grit, metallic. magnetic and carbon
dust should be removed by suction with non-metalliz
suction tips.

Cleaning Insulation

The insulated windings shou!d be kept reasonably clean of
dirt, oil, metal particles, and othes ¢ ntaminants. A film
of oily dirt tendstoaccumulaze partizics that muy inte-fera
with the satisfactory ventilation of the machire. Cleaning
can be accomplished in several satisfactory methods,
some of wiich are suggested below:

1. Vacuum Cleaning

For removal of looss dust, dirt, and particles. the use of
suction is preferable to blowirg out with compressed air
since there is less possibility of damaze to insulation and
less ch2~ce of getting conducting or barmfu! neeticles into
areas that may laier result in damage during operation.

2. Cor;ressed Air Cieaning

Compressed air is eective and conveniert for removing
loose dust and particles from inazce sihie areas such as air
ducts, and between coils at the end turns Caction shouid
be aken, however, to make sure that the gi supply is Cry,
and frec of cil. Excassive air pressure (.1 excess of 30 £si),
should not be used.

3. Solvent Cleaning

Oil or grease are rot harmful to the insulation, however,
they do tend to accumulate dust which may impair the
ventilation. Oil or grease may be removed with a cloth
moistened, but not dripping, with a petroleum solvent of
the safety type, such as Stoddard solvent or similar
materials available under various trade names. In using
such solvents, precaution should be taken because of their
flammability and possible injurious health reaction. If
there is evidenze of winding movement or varnish
deterioration, revarnishing the winding should be
considered.

Moisture

Dripproof motors should always be guarded against the
accidental intrusion of water from splaiter or splashing.

TN ———



Standby moiors should be run at least once a weck to
guard against moisture condensation. Motors with long
idle periods should normally be instali:d with space
heaters in operation during the idle periods

Bearing Oil Recommendations

For tilting pad thrust bearings or oil lubricated ball
bearings at normal ambient temperatures, use a good
grade of oxication and corrosion inhibited mineral buase
turbine oil with a viscosity of 200 SUS at 100°F.

For spherical roller bearings at normal ambient
temperatures, use a good grade of oxidation and corrosion
inhibited mineral base turbine oil with a viscosity of 1000
SUS at 100°F.

Operation in ambient temperatures that are near or
below frezzing may require oil heaters or specia! oil.

Lower end bearirgs may be lubricated for convenience
with same viscosity of oil as top bearings. Automotive or
detergent oils are not recommerded

Cleaning

The reservoir shou'd be drained approximately every six
mentns by removing the drain plug More frequent
changes may be necessary if discoloration or other
contam:nat.on of the oil is observed, oil temperature is
near the top (90°C; of the operating range, or for 3600
RPM machines. Flush with kerosene, if necessary, 1o
remove scdiment. Check that metering hole or holes are
clear. Refill with fresh, clean oil.

Maintenance of Grease Lubricated Rolling Bearings

When motor is installed, make certain that the motor
tumns easily, particularly when the motor is not installed
until some months after being shipped. External
inspection after the motor is put into operation will
determine whether the bearings are operating quietly and
without undue heating

The grease used as a lubricant in grease lubricated
rolling bearings does not lose its lubricating ability
suddenly, bu: over a period of time. This time, in which
regreasing would be necessary, depends upon the type of
pease, the size of the bearings, the speed at which the
bearing operates, and the severity of operating conditions.
As a result, it is not possible to accurately predetermine
when rew grease must be added. Some of the conditions
for which more frequent greasing is required would be
severe dirt; exposure to weather, high humidity, splashing
water, or high ambient temperature.

Regreasing

Too much grease will cause chuming, overheating, and
gease leakage. Only a small amount of lubricant is
mecessary for lubrication, however, this amount must
always be present. Lubricant also performs other
functions such a prevention of water and contaminants
from entering the bearing and corrosion protection,

When regreasing, care must be taken against
introduction of dirt. Clean the fittings as this has been
found to be a primary cause of dirt introduction and
failure of bearings. .

If high pressure guns are used, great cars must be taken
to avoid over-lubrication.

When shipped from the factory, grease lubricated ball
bearings have sufficient grease of a rust inhibited lithium
soap type to last for a limited period. However, a charge
of grease should be added soon after the mator is pot into
operation, and thereafter at suitable intervals as
determined by experience.

NOTE

Some motors for special applizations, such as high
ambient temperature conditions, will require a
special grade of grease. Thess motors will be
identified by having a specizl nameplite giving
geasing instructions, In such c2zes, do not use the
standard grease.

When regreasing the motor, it is preferzblc to stop the
motor. To regrease, proceed as follows:

1. Wipe the lutrication fitting clean, remove the relief
plug, and free the hole of hardened grease.

2. Add grease slowly with a hand operated pressure gun.

3. Operate motor for at least ten minutes with the drain
plug removed to allow excess greas: to drain out.

4. On motors with long grease pipes, pipes should be
thoroughly cleaned before regreasing.

5. W it is necessary to regrease with the machine in
operation, grease added should be limited and careful
attention paid to avoid over greasing. Allow to run with
drain plug open for approximately ten minutes before
restoring drain plug to its sealed condition.
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As 3 guide to the amount of grease to be added and the
frequency of greasing, see following charts.

Greasing Schedule
Greasing Intervals

Hours B Hr. 16 Hr. 24 e,
Method of Drive | Operation | Day Day Day
Coupled
(1800 RPM or less 2000 8 Mo. 4 Mo. 2:2/3 Mo.
Coupied
(3600 RPM) 1000 4 Mo, 2 Mo 11/3 Mo,

Guide to Amount of Grease

f— Shatt Duameter

Amcunt of Grease
ot Bracket to Add
Up 10 2:3/8 1-1/4 cu. in,
Above 2.3/8 10 3 2
Above 3104 3
Aboved 105 4
Note: 1 0z.= 1-1/4 cu. in.

Order.ng Data
Standard Visstinghouse Grease #55272 BA
.
1b. can S#1781287
§1b can $#1781388
35 ib. can $71781333

Under operating conciticns of severe dirt or tem-
perature, it may be desirable, for most satisfactory service,
to open the bearing housing once a year, or after every
$,000 hours operation, to check the condition of the
housing and grease. If difficult to inspect the drive end
bearing, the condition of the bearning at the opposite end
will usually be representative of both. If gresce deteriora-
tion has occurred or if dirty, the bearing housing parts
should be thoroughly cleaned out and new grease added.
Qlean with a suitable solvent, such as Trichlorethylene,
taking necessary precautions.

Bearing Currents
Certain motors have a tendency to produce harmful cir-

culating currents through the bearings. In such cases, the
upper bearing is insulated. This insulation must not be

short circuited when temperature detecting devices are in-
serted into the beaning.

Vibration

Any excessive noise or vibration should be traced to its
source and eliminated. Increase in vibration may be in-
dicative of change in balance (uncouple or disengage from
pump to isolate motor), possible incipient bearing or rotor
failure, electrical unbalance, or change in alignment.

RENEWAL PARTS

Renewal parts in">rmation may be obtained from the
nearest Westinghouse Sules Oflice. Be sure 10 nanie the
part or parts required and give the compiv'e nameplate
reading on the moto: for positive identification.

INSPECTION

The air outlet lcuver screens can be removed to check
cleanliness of windings and necessity for further
disassembly for cleaning

-
-

DISASSEMBLY OF GREASE LUBRICATED
ROLLING BEARING MOTOKS

1. When necessary to disasserible the beaiirg housing,
first thorcughly remove all dirt from the adjzcent part, so
no dirt will fall upon the bearing or into the beuring hous-
ing.

2. Remove top bracket by unscrewing all the bolts that
hold the bracket to the frame and the bolts that hold the
inner caps to the bearing housings. Upon removin the
brackets and airshield, the rotor can be removed.

3. Bearings can be removed using a wheel puller or
similar device. The inner cap should be shid along the shaft
away from the bearings so that the puller can be used
against the inner race of the bearing.

4. To replace a bearing on the shaft, be sure that the
shaft fit and bracket fits are free from dirt, nicks, or burrs.
The internal surfaces of the bearing housing, the shaft, and
the shaft fit of the bearing and the bearing cap should be
coated with a thin [:im of the recommended grease Heat
the bearing in an oven or clean oil bath for one half-hour
at a temperature of approximarely 190°F, but not to ex-
ceed 212°F at any time. Slip the hot bearing on the shaft



and hold it in place until bearinz has cooled appreciably.
Do not assemble in bracket unti! bering has cooled. Fill
bearing with grease. pack outbourd grease cavity in bracket
approximately one-half full. De not f.ii nner bearing cap
with grease. Orient the inne: bearing cap so that grease re-
Bef passage is lined up with similar p.ssage in the bracket.

DISASSEMPLY OF MOTOR (Oil Lubricated)
1. Drain v oe1 and lowver bearing reservoirs.
2. Remove lower 4rain pipe and gauge

3. Remove hood, coupiing (if hollow shaft), ratchet plate,
if used, ar¢ top rc.er plate. Do not remove water coils in
water cooled bearings unles; coils need repair.

4. Remove nut and lock washer from upper end of shaft
and pul! runner and bearings from the shaft, (Nut may be
removed more readily if bottom end of shaft is jacked up.)

S. If entire rotor is to be removed, remove upper bracket
and airshield. If solid shaft, coupling may have te be ze-
moved also.

6. Remove bolts from lower bearing cartridze and pull
shaft and rotor. (If vpper bearing is preloaded, discard
shims at lower bearing cartridge )

ASSEMBLY OF MGTOR

A. Motors With Spherical Roller Thrust Bearings
(Spring Loaded B:arings) (Fig. 3)

1. Assemble motor in reverse procedure as disassembly.

2. Fully compress upper bearing springs using assembly
fixture. The jacking screws should be tightened evenly un-
til the bearing is solidly seated (torques in table below
should assure that bearing is seated).

Table |
Spring Minimum Torgue (Ft. #) for

Bearing Pressure Each Jacking Screw (2)

Size » 6/8" Screw 4" Screw
29326 3600 36 43
29426 3€0C 36 43
29430 5100 54 65
29334 3600 36 43
29428 5400 123 65
29452 7200 72 80 _J

3. Tighten the lock nut until the lower bearing comes up
against the housing shou!der. Thus is easicr if the shaft is
jacked up until the iower bearing b~ars azainst the housing
shoulder and then the nut is tightened

4. Loosen lock nut approximatzly 1/4 turn. This should
give about 020" shaft end play. Check the end play by
mounting a dial indicator on the upper bracket with gage
indicating the shaft runner in an axial direction. Loosen
fixture jacking bolts, and note end play, Readjust lock nut,
if necessary, to obtain .015-.020" end play. Lock nut in

position.

B. Assembly of Motors With Oil
Lubricated “DT™ Bearings

1. Bearings with “DT™ thrust bearing take mementary
opthrust with the lower bearing and sequired lim.ted end

play.

2. Tighten the lock rut until the lower bearing comes up
against the housing shoulder. This is easier il the shaft is
jacked up until the lower bearing bears against the housing
shoulder. Tighten the lock nut to remove any end play and
then loosen nut 1/4 turn. Check end play by mounting a
dial indicator on the bracket with gage indicating the shafi
runner in an axial direction. Release jack from under shaflt
and note end pluy. When jack is not wsed under shaft, lift
shaft with pry bar to measure end play. Readjust nut, if
necessary, to obtain 015-020" end play. Lock nut in

position.
C. Assembly of Other Ou
Lubricated Bearings

1. Motors with Kingsbury type thrust bearings, “DB”
ball thrust bearings or 7000/9005 ball thrust bearings take
up and down thrust in the upper bearings and do not re-
Quire end play adjustment. Assemble motor in reverse
procedure a: disassembly of the motor. Keep grease out of
the bearing oil sumps (a small quantity of grease in the oil
may cause severe foarmung). Seal joints that are vulnerable
1o oil leaks or water into oil leaks with Permatex #2.

BEARINGS

For normal thrust applications, grease lubricated ball bear-
ings are used for the upper and lower bearings. However,
all verticals for high thrust applications have ol lubricated
upper and lower bearings. The following upper bearings
are used for high thrust application.

1. Spherical Roller Bearing

A spherical rolles thrust bearing supports the weight of
the motor rotor and has been selected 1o withstand the
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pump thrust s deiermined dy the pump manufacture:.
Coil springs under the outer race of the roller thrust bear-
ing compensate for rotor lifting effect. Sirulariy, these
springs are uszd on slower speed applications where an
upward thrust is imposed by the pump or when the thrust
exceeds the weight of the motor rotor. The downthrust,
with the exception of momentary upthrust, should always
exceed maximum spring load. Note that if motor is run
without downthrust, excessive vitration may occur. In
normal operation with downthrust sufficient to compress
the springs, vibration should be normal.

2. Tilting Pad Bearing

The tilting pad self leveling vertical thrust bearing is con-
structed basically of two parts; the upper portion or thrust
collar which is positioned by the shaft runner and lower
portion or leveling pads which is positioned by the fit in
the upper bracket. The self-aligning leveling pads are con-
structed of tin base babbitt met=Uurgically bonded 1o a
steel backing. Radial position is maintained by an (upper)
sleeve guide bearing, momentary upthrust is taken by a
thrust collar on the guide bearing.
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Fig. 3 Upper end of t; pical high thrust holiow shaft with spl =rical roler bearings, shoving an;rmhly rig.

3. Angulsr Contact Bearing (Fig. 4)

An angular contact bearing is a special ball bearing
designed with a kigh contact angle bstween halls and rars
0 any a much geater thrust load tian 2 norma) dall
bearing. Two bearings may be stacked to provide duplex
tandem or duplex back to back.

The lower bearizgs used for high thrust applications are
oil lubricated ball bearings. The type of oil used is the
same as that required for the upper bearirg in each in-
dividual case.

Water Cooling

When water cooling is required, ii i accomplished witha
continuous copper tube immersed in the oil with water
onnections brought out the side of the pot so that the
coll will drain. For proper cooling, approximately three
gallens per mirute of 70°F clean water is requised ; either
connection can be used as the inlet. Use only pure, clean
water unless motor was specially ordersd with a coi to
withstand corrosive water.
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Fig. 4 High thrust hollow skaft with engular contact ball b2arings
