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John H. Mueller
Plant Manager-Unit 2
Nuclear Generation

NINE MILE POINT—UNIT 2/P.O. BOX 63. LYCOMING,NY 1 3093

December 1, 1993
NMP89333

United States Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555

RE: Docket. No. 50-410
LER 93-08

Gentlemen:

In accordance with 10CFR70.73 (a)(2)(iv), we are submitting LER 93-08, "Engineered
Safety Feature Actuations due to a Partial Loss of Offsite Power Caused by a Persbnnel
Error."

A telephone report of this event was made in accordance with 10CFR50.72 (b)(2)(ii) at
1822 hours on November 7, 1993.

Very truly yours,

ohn H. Mueller
Plant Manager NMP2

JHM/RLM/lmc
Attachment

xc: Mr. Thomas T. Martin, Regional Administrator, Region I
Mr. Barry S. Norris, Senior Resident Inspector
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On November 7, 1993 at 1656 hours, Nine Mile Point Unit 2 (NMP2) experienced a partial
loss of offsite power while transferring power supplies to one of the normal 13.8 KiloVolt
switchgear. Specifically, the offsite switchyard breaker for Line ¹5 opened, causing a loss of
power to the'Division I emergency switchgear, This loss activated several Engineered Safety
Features including: automatic start signal and loading of the Division I Standby Emergency
Diesel Generator; automatic isolation of normal Reactor Building Ventilation; and automatic
start of the Standby Gas Treatment System. Also, Shutdown Cooling was lost when the
power supply to the Residual Heat Removal pump was lost. The plant was shutdown with
the mode switch in "REFUEL" (Operational Condition 5). The reactor vessel head was
removed and the reactor cavity was flooded.

The root cause of this event is personnel error caused by poor work practices and inadequate
self-verification techniques when two wires were improperly installed in the current
transformer circuit. A contributing cause was inadequate post-maintenance testing.

Immediate corrective actions included verifying required actions occurred and placing the
plant in a stable condition. Further corrective actions include: 1) performing additional
functional testing of the Line ¹5 breaker wiring; 2) emphasizing proper work practices with
personnel involved; 3) ensuring that the enhanced post-modification testing is performed
when Line ¹6 breakers are replaced; and 4) requiring a technical review of relevant
switchyard modifications.
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On November 7, 1993 at 1656 hours, Nine Mile Point Unit 2 (NMP2) experienced a partial
loss of offsite power while transferring power supplies to one of the normal, 13.8 KiloVolt
switchgear. Specifically, the offsite switchyard breakers for Line ¹5 opened, causing loss of:
power to the Division I emergency switchgear. This loss activated several Engineered Safety
Features including: automatic start signal and loading of the Division I Standby Emergency ',

Diesel Generator; automatic isolation of normal Reactor Building Ventilation; and automatic
'tartof the Standby Gas Treatment System. Also, Shutdown Cooling was lost when the

power supply to the Residual Heat Removal pump was lost.

Offsite switchyard supply breakers (R50 and R115) to Line ¹5 had been replaced in
accordance with the refueling outage plan a'nd a corrective action from a previous loss of
offsite power. During installation of R50 and R115, two wires were inadvertently swapped,
changing the way the differential current relay operated. On November 7, 1993 at 1532

hours, transformer 2RTX-XSR1A was re-energized from Line ¹5 and preparations were
made to energize in-plant loads from this transformer. By 1644 hours, the Division I
emergency switchgear was re-energized from Line ¹5. To this point, no abnormalities were
noted by Control Room operators. At this time, the operators were to parallel the Line ¹5
and Line ¹6 power supplies across the normal 13.8 KiloVoltswitchgear 2NPS-SWG001. In
accordance with Operating Procedure N2-OP-71A, "13.8 KiloVoltA.C. Power
Distribution," leads were to be lifted to disable an interlock that prevents shutting both the
Line ¹5 supply breaker (l-l) and the Line ¹6 supply breaker (1-16) simultaneously to
2NPS-SWG001. This step was missed by the Control Room operator. This operator error
would not have caused this event if the Line ¹5 breakers had been correctly wired.
However, without the appropriate leads lifted, when the operator shut breaker l-l, breaker
1-16 tripped open per design. This transfer of load from Line ¹6 to Line ¹5 caused the
incorrectly wired differential current relay to sense a fault. This caused the offsite
switchyard breakers for Line ¹5 (R50 and R115) to trip open on a bus differential current
relay trip. The loss of Line ¹5 de-energized the Division I emergency switchgear
2ENS*SWG001 and the expected ESF actuations occurred. Also, Shutdown Cooling was

lost when Residual Heat Removal (RHR) pump 2RHS~P1A lost power.

At 1704 hours 2RHS~P1A was restarted and Shutdown Cooling was restored. Offsite power
was restored and the emergency diesel generator was returned to standby on November 8,
1993 at 0200 hours after the wiring error in R50 was corrected.

J
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A root cause evaluation-was performed in accordance with Nuclear Interfacing Procedure
NIP-ECA-02, "Root Cause Evaluations." The root cause of the loss of Line ¹5 was a failure
of Power Delivery Maintenance personnel to follow proper work practices and self-
verification techniques. A contributing factor to this event was identified as inadequate post-
maintenance testing.

Subsequent investigation found that the phase "A" and phase "B" current transformer (CT)
circuits, used for differential relaying between breakers R50 and R115, were incorrectly
reterminated. Prior to installation of the new R50 and R115 breakers, the new CTs were
tested for proper polarity and accuracy and found acceptable. Upon installation of the new
R50 and R115 breakers, approximately 400 wires per breaker were trimmed, relabeled, and
reterminated. During this installation, two wires were mislabeled causing them to be landed
on the wrong terminals. Allfinal wire terminations were independently verified, however,
the wiring problem was masked by the swapped labels. Also, after installation, the breaker

~ DC control circuitry was tested satisfactorily, which encompassed approximately 85 percent
of the reterminated wires. The wiring error incorrectly caused the differential current relay
to sense an imbalance. The imbalance in this relay caused a misinterpretation of the rapid
shift of power from Line ¹6 to Line ¹5 as an electrical fault.

Preinstallation verification of the new breaker CT integrity was completed prior to
installation of the new breakers. Installation testing included visual verification during
installation, an independent visual verification following installation; and CT secondary
wiring continuity testing. The visual verifications and the nature of the performed continuity
test would not have discovered the wiring error. Post-maintenance testing did not include
functional testing of the CT circuit. A wiring error during termination was not considered
credible because of preventive measures agreed to prior to commencement of work (i.e.,
handling only one wire at a time, preprinted labels, supervisory oversight and prejob
briefing). Functional or continuity testing after installation would have detected the
discrepancy.

III NALY I F EVENT

This event is reportable in accordance with 10CFR50.73 (a)(2)(iv), "any event or condition
that results in manual or automatic actuation of an engineered safety feature (ESF), including
the reactor protection system (RPS)." The loss of Line ¹5 caused a loss of offsite power to
the Division I emergency bus, causing an automatic start signal and loading of emergency
diesel generator 2EGS EG1.

NRC Form 366A (M9)
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The normal Reactor Building Ventilation System isolation and the Standby Gas Treatment
System auto start were conservative actions, having no adverse safety consequences for the

plant or the general public at any reactor power level.

The Emergency'Diesel Generator is designed to provide onsite power to the loads necessary

to bring the plant to a safe shutdown condition following a Loss of Coolant Accident
(LOCA) and Loss of Offsite Power (LOOP). It also provides power to bring the plant to a

safe shutdown condition after an extended LOOP.
I

Immediately prior to the loss of Line ¹5, the Division I Standby Emergency Diesel
Generator, 2EGS~EG1 was running unloaded in the cooldown mode but was still available to
support its associated buses in the event of loss of offsite power; With the loss of Line ¹5,
the Division I diesel loaded and restored power to its respective bus as designed.

Had the above loss of offsite power occurred with the. reactor at power,.no adverse
consequences would have been experienced. Actuation of the above systems has no adverse

safety effect to the general public or plant personnel at any power level. The event in no

way adversely affected any other safety system nor the operators'bility to maintain safe

reactor plant conditions.

Shutdown Cooling was lost for eight minutes and reactor temperature was 92 degrees
Fahrenheit before the loss and after recovery. The Emergency Diesel Generator supplied
power to the Division I emergency bus for 9 hours and 4 minutes.

IV RRE TIVE A TI N

The immediate corrective actions were for operators to ensure proper plant response and

restore Shutdown Cooling. The wiring error was identified and corrected in accordance with
the breaker modification documentation.

Additional Corrective Actions Include:

All terminations involved in the replacement of circuit breakers R50 and R115 on
Line ¹5 have been independently verified and functionally tested. Functional testing
included one of the following methods:

a. De-energized point to point continuity checks.
b. Control circuit energized checks.

H
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RRE TIVE A TI N (cont.)

2. Relay & Control has passed secondary current in the CT circuits to verify the

integrity and correctness of the CT secondary circuits. This constituted the functional
checks of the CT's secondary circuits.

3. 'he enhanced testing described in corrective actions ¹1 and ¹2 were performed on

circuitry involved in the replacement of Scriba switchyard breakers R60 and R225
associated with Line ¹6.

4. The Power Delivery Maintenance Supervisor counseled the electricians performing the
breaker installation. He emphasized the required work practices, self-checking
techniques, precautions, and potential consequences of inadequate work practices.

5. Future modifications to'the Scriba switchyard affecting NMP2 power sources will
require a test plan review and approval by the Branch Manager of Technical Support.
This is more consistent with the method of controlling site modifications.

V ADDITI NALINF RMATI N

A. Failed components: none.

B. Previous similar events;

There have been six previous losses of offsite power at NMP2. LER 91-012,
"Actuation of Several Engineered Safety Features Caused by a Loss of One Offsite
Power Feed due to Excavation at Scriba Station," LER 92-06, "MultipleEngineered
Safety Feature Actuations and the Discovery of Design Deficiency as a Result of the
Loss of Offsite Power due to Inadequate Work Practices," and LER 93-20, "Multiple
ESF Actuations as a Result of the Loss of Offsite Power due to Personnel Error," all
described errors during work on or around the offsite power feed to NMP2. The
corrective action for these previous events that was most relevant for this event is that
switchyard work, although performed by personnel outside of the Nuclear Division,
was to be performed to nuclear standards. The modification performed in this event,
was planned and implemented to nuclear division standards. The designated post-
modification test was reviewed and considered adequate, however, the nature of the

personnel error exposed a weakness in the testing. Previous corrective actions were
in place for this event, however, the type of personnel error that occurred was not
deemed credible. Had NMP2 anticipated a labeling error, more comprehensive

testing. would have been performed preventing occurrence of this event.

NRC Fons 38$ A (969)





NRC FORM 388A
3686)

US. NUCLEAR REGULATORY COMMISSION

LICENSEE EVENT REPORT (LER)
TEXT CONTINUATION

APPROVED 0MB NO. 3(504)04
EXPIRES: l/30/92

TIMATED BURDEN PER RESPONSE TO COMPLY WTH THIS
INFORMATION COLLECTION REOUEST: 500 HRS. FORWARD
COMMENTS REGARDING BURDEN ESTIMATE TO THE RECORDS
AND REPORTS MANAGEMENTBRANCH IP430), U.S. NUCLEAR
REGULATORY COMMISSION, WASHINGTON, DC 20555. ANDTO
THE PAPERWORK REDUCTION PROJECT (3)S00104). OFFICE
OF MANAGEMENTAND BUDGET, WASHINGTON,DC 20503.

FACILITYNAME (1) OOCKFT NUMBFR (2)

YEAR

LER NUMBER (6)

'EQUENTIAL y'" REVISIONN.. 8y NVM ER N NVMSER

PAGE (3)

Nine Nile Point Unit 2

TEXT ///more eoece /e r/o/r 'r/ ore a//eeoc/ NRC Form 38643/ pT)

p 5 p p p 410 93 0 8 —'0 0 0 6

V ADDITI NALINFORMATI N (cont.)

C. Identification of components referred to in this LER:
Il

5IEEE,:803.EHS:HJNCTION';:::'.;
M oe 'Q~'y y/ yA> Iy+xce c<

;:"„';,''";IEEE,:S05 SYSTEM!LD„;'$:".,'i

Offsite Switchyard

Emergency Diesel Generator

N/A

N/A

Reactor Building Ventilation System N/A VA

Standby Gas Treatment System

Residual Heat Removal System

N/A

N/A

BH

BO

Service Water System

Diesel Generator

N/A- KG
l

EK

Pump

Heat Exchanger

'O
BO

Emergency Switchgear

Circuit Breaker

- Line //5 and Line //6

SWGR

52

FDR

EK

FK

13.8 KV Normal Switchgear

Current Transformers

Differential Relay

SWGR

XCT

87 e

EA
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