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Discovered Subsequent to an Unplanned Reactor Trip
t yt %f Daf t 661 (la hvedst a 16' etPORT DAf t IFi OTME R F ACILifit 81%votv t0 (4)

WONTu Das vtan vlam j -a pj WO%fm DAY vfAR ' A C' L'' ' ' 'WIS DOCRETNvvtlR4'na s me , -
a

0 Is|0 | 0| oi i |

0| 1 2|8 8 8 8| 8
-

0| 0j 3
-

0| 0 0|3 0|9 8|8 oisiogo,o, | ,
TMit A

OPI R A T140 mi 18 SutwitTIO PValu A%T TO TMt atOviatWE %TS 0810 Cf A | (Casa ene e, a ere et ,*e *e ee.+p; till
I* 20 402 41 to eo6W to 73442 Hat 737141

ponin a c ..n u so x=.nu no n.us u.i n rim
9,'',' ' O 0, O

~ - - T OTMi n ,3,., s .. u, <,i n nu,., .o x ,,ni, n,nnn,.,

N eotau1H=t 60 73442H4 64 734n2He.wilal Jed d

n .o. - n,, n.ni,m n.. nan n.,

a 406 su1Het 80fScH2Hud to 73<s42Hal

LICE 4488 CONT ACT 804 TM:s Lim (136
NaVi f t LEPHONE N.Yt ER

anga cact

Donald L. Reeves, Jr. 4,0 2 8 2,5, ,3 i 3 i81 1
i i

COM*Lif t 0%8 LINE FOm E ACM COMPo% TNT PaltuRE Ot 9Caist o q% TMis a tPOni 113

*h''O T ,', f g' " "O "I' I'C A ., $ t S . I' t V COV'C%t%'
g Ca.34 tv sttw CoveO%t%7 tO N.m

X B10 | I M10 G l 01810 Y I i I i 1 1 1

1 I I I I I I I I i ! I I I
SUP'LE WikT AL etPOa7 a nPICTIO 114) WONTu Cav stae

.. . . u m
] n 9 .,. . ,., ,, e . .,CT,0 s. ,W ss o m,. ]a 0| 9 0|2 8|8

' ' " ' '

]
u t T . . C I e . , , m ., . . . . -, . .~ , . <. ,. .< , . ~ o . ,

;

On January 28, 1988, subsequent to an unplanned reactor trip at 7:12 P.M.l

! (LER 88-002), a ground alarm was received on the IB Residual Heat Removal
! (RHR) Pump motor which had been in service prior to the scram. Approximately
| two (2) ninutes later, the pump tripped. About three (3) hours later, with

post scram recovery activities in progress, an attempt was made to restart the
IB RHR Pump; however, the ground condition was annunciated and the pump
immediately tripped. Following further operational investigations, the pump
was declared inoperable and, shortly thereafter, a plant cooldown was
initiated.

( On-site testing was performed to verify the motor fault, after which the motor
was removed and transported to the General Electric Contaminated Equipment
Repair Facility in Memphis, TN, to facilitate a detailed inspection. The
ground condition was determined to be due to worn insulation in one specific
area of the bottom surge ring / stator field coil assembly. At this time, the
exact cause of the worn insulation is unknown and will be the subject of a

supplementary report. This voluntary report is submitted as an item of
industry interest.

To enable plant restart, in-place diagnostic testing to assure operability of
the remaining three (3) identical RHR Pump motors and the two (2) Core Spray
Purp motors was performed. These results were satisfactory. Additionally, a
fully qualified replacement motor for the IB RHR Pump was installed, restoring
the RHR System to full operability.
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A. Event Description

Cr 'enuary 28, 1988, subsequent to an unplanned reactor trip at 7:12 P.M.
(LER o8-002), a ground alarm was received on the IB Residual Heat Removal
(RHR) Pump motor, resulting in a motor trip on overload. The sequence of
events leading up to this discovery was as follows.

Approximately two (2) hours prior to the aforementioned reactor trip, the
IB RHR Pump had been placed in service to transfer water from the
Suppression Pool (Torus) to the Radioactive Waste Facility (Radwaste) for
subsequent processing and return to the Condensate Storage Tank. This
activity is one that is normally conducted on a weekly basis to maintain
Torus water quality. When the unplanned reactor trip occurred, the IB RHR
Pump was operating. In reconstructing the sequence of events associated
with the motor fault, a ground alarm was received on the IB RHR Pump Motor
innediately following the unplanned scram and turbine trip. Approximately
two minutes later, the IB RHR Pump tripped. Subsequently, noting that the
pump was tripped, the valve lineup for transferring water from the Torus,

to Radwaste was returned to normal. About three (3) hours later, with
plant conditions stabilized and naintenance activities related to the
scram in progress, an attempt was made to start the 1B RHR Pump and resume
transferring water from the Torus to Radvaste. However, upon attempting
to restart the pump, the ground alarm was received and the pump tripped.
At 10:08 P.M., following further operational investigations, the pump was
declared inoperable, and shortly thereafter, a plant cooldown was
initiated.

B. Plant Status

Shutdown, maintaining the reactor in a hot standby condition, with
maintenance activities in progress related to the previously noted scram.

C. Basis for Report

An item which may be of interest industry wide.

D. Cause

A thorough inspection of the motor, a vertical, 1250 HP, 4000V AC, 60 Hz,
3-Phase induction motor, Model Number 5K6346XC74A, manufactured by General
Electric Company, revealed that the fault condition was due to worn
insulation in one specific area of the bottom surge ring / stator field coil
assembly. The point of contact where the failure occurred was a single f
location, approximately 1/16 inch in diameter. The exact cause of the
worn insulation is, at this time, unknown. Plans are to issue a
supplementary report providing more information regarding the failure mode
when such infornation is made available by the manufacturer.
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E. Safety Significance

None. The design of the RHR System incorporates two redundant,
independent subsystems, each with two identical pumps. In the event that
one pump in one subsystem is inoperable, plant operation may continue for
up to thirty (30) days providing all other active components of the RHR
(Low Pressure Coolant Injection [LPCI]) subsystems and all active
components of both Core Spray subsystems and the Diesel Generators are
operable (Technical Specifications. Paragraph 3.5.A.4).

F. Corrective Action

The pump motor manufacturer, General Electric Company, was immediately
contacted and advised of the IB RHR Pump motor apparent ground fault.
Assistance requested included investigation and evaluation of the failed
motor, technical assistance with regard to locating and installing a
replacement pump motor (required prior to plant restart), and technical
guidance associated with verifying the operability of the remaining three
(3) RHR Pump Motors and the two (2) Core Spray Pump Motors which are
identical to the failed motor.

k'ith regard to the IB PHR Pump motor, following performance of on-site
testing which confirmed the existence of a motor fault, the motor was
removed and transported to the General Electric Contaminated Equipment
Repair Facility, located in Memphis Tennessee. There, a detailed
inspection of the failed motor stator was performed which resulted in the
determination noted in Paragraph D.

To enable plant restart, the following actions were taken with respect to
the RHR (LPCI) System so as to assure operability of both subsystems,
required by Technical Specifications, Paragraph 3.5.A.3.

1. A suitable replacement motor was obtained and installed as
authorized by Design Change 88-071, RHR Pump Motor 1B Replacement.
The mechanical and electrical characteristics of the replacement
motor, Model Number 5K6339XC185A, manufactured by General
Electric, are virtually identical to the original motor. To

'

provide for installation, a slight modification to the motor
mounting to accommodat a smaller diameter bolt circle was
required.

2. To provide assurance that the existing motors, identical to the
failed motor and installed on the remaining three (3) RHR Pumps
and the two (2) Core Spray Pueps were operable, in place
diagnostic testing was performed as recommended by General

! Electric. First, a Dielectric Absorption Test was conducted on

all five (5) motors. The results indicated that the insulation
condition was acceptable and that there was no indication of an

| incipient insulation problem. Secondly, high potential testing
(high-potting) was performed on the C & D RHR Puep motors.

. 4. .. . ..
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Those specific motors were selected on the basis that they
enveloped the "worst case'' combination of motor starts, operating
hours and previous surge ring bracket conditions for the five (5)
motors. The results of the high-potting performed at a voltage of
10.200 volts DC were satisfactory.

It should be noted that approximately one year ago, during a
scheduled inspection of these motors, all four (4) RHR Pump motors
and the 1A Core Spray Pump motor had been found with
cracked / broken surge ring support brackets. No broken surge ring
brackets were found in the IB Core Spray Pump motor. The design
of the brackets installed in that motor was different than the
bracket design employed in the other five (5) motors. At that
time, upgraded surge ring brackets of a new design, similar to
those installed in the IB Core Spray Pump motor, were installed
and the stator coils were re-insulated (see LER 86-033, dated

12/16/86).

Based primarily upon the satisfactory inservice high-potting results on
the "worst case" 1C and ID RHR Pump motors, which could be extrapolated to
the other three (3) pump motors based upon the results of the Dielectric
Absorption Testing, the conclusion was reached that all five (5) motors
should continue to be considered operable and that they will be available
to perform their required safety related function.

G. Past Similar Events

No failure of this type has previously occurred.
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March 9, 1988

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555

Dear Sir:

Cooper Nuclear Station Licensee Event Report 88-003 is forwarded as an
attachment to this letter.

Sincerely,
t

't e- Ow
G. 4t. Horn
Div sion Manager of
Nuclear Operations
Cooper Nuclear Station

GRH:sg

Attachment

cc: R. D. Martin
L. G. Kunci
K. C. Walden
C. M. Kuta
R. J. Singer
INPO Records Center
ANI Library
NRC Resident Inspector
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