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Unit 1 was in Mode 6, defueled, on day 20 of Pefuel Outage A1R05. During
performance of surveillance 1BwOE 8.1.1.2.a-2, "Unit One 1B Diesel
Generator Operability Monthly (Staggered) and Semi-Annual (Staggered)
Surveillance", the Diesel Generator Output Breaker failed to close on
demand. Investigation found the levering-in device to be worn. This
degradation would allow the device to "spin free" prior to the breaker
being fully racked-in. This "spin free" condition is the first indication
the operator receives to determine the breaker is fully racked-in.
Extensive testing reproduced the same results believed to have occurred in
the original event. At the time of the initia/ failure, the breaker had
all the known indications of being fully racked in, but the floor tripper
mechanism was still engaged. This caused the breaker to go into a "trip
free" condition, when the breaker attempted to close. The levering in
device was replaced with an upgraded version manufactured by Westinghouse.
A review of ComEd databases found no LERs involving breaker failures.

This supplement provides clarification in the Event Description and Safety
Analysis.
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This report is being supplemented to add in several sentences that had been
linadvertenrtly deleted from the Event Description (p.6) and to clarify the
Safety Analysis (p.1l1).

|A. PLANT CONDITIONS PRIOR TO EVENT:

Unit: Braidwood 1; Event Date: October 19,1995;
Event Time: 0930;

Mode: 6 - Defueled; Rx Power: 0%;

RCS [AB] Temperature/Pressure: N/A

B. DESCRIPTION OF EVENT:

The 1A Diesel Generator being Out of Service for maintenance, thus
rendering it inoperable, contributed to the severity of this event.
Braidwood Unit 2 operated at or near full power during the duration of
this event.

Unit 1 was in Mode 6, defueled, on day 20 of Refuel Outage A1lR05. At
approximately 0915, during the performance of 1BwOS 8.1.1.2.a-2," Unit
One B Diesel Generator (DG) [EK] Operability Monthly(Staggered) and
Semi~Annual (Staggered) Surveillance”, the 1B DG Output Breaker (ACB
1423) would not close when the control switch was taken to the close
position by the Nuclear Station Operator (Licensed Reactor
Operator) (NSO). The NSO attempted to close the breaker a total of 3
times, then requested the Unit NSO to try to close the breaker. All
attempts failed. The NSO dispatched an Equipment Operator (non-
licensed) (EQO) to the breaker to perform a visual inspection and check
if any relay targets had come in, including the lockout relay. The EO
reported the lockout relay was normal and no targets had come in. The
Field Supervisor (Senior Reactor Operator) (FS) arrived at the breaker
and verified what the EO had observed. The FS wanted to open the
cabinet door to observe the cubicle; however, the NSO wanted the
cabinet door to remain shut since a close signal had been initiated.
| The EO contacted the NSO to further discuss opening the cabinet door.
The NSO then took the breaker control switch to PULL TO LOCK and
placed the Auto Reclose Circuit Arm Switch to the NORM position. The
EO and FS were then allowed to open the cabinet door to perform an
inspection. The FS immediately noticed that the breaker chassis did
not appear to be fully racked-in. He asked the EO for his opinion.
The EO could not immediately identify that the breaker was not fully
racked-in, so other cubicles were opened to check their position.

I'WW‘(N!)
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Braidwood 1

At this point personnel from Operational Analysis Department (OAD) (non-
licensed) and System Engineering(SE) (non-licensed) arrived at the
breaker. After the EO performed a visual inspection of other cubicles
he agreed ACB 1423 breaker did not appear to be fully racked-in. The
FS requested the EO rack-out the breaker so they could look at the
shutter and check if any foreign object was inhibiting the breaker
from being fully racked-in.

The EO contacted the NSO with the request to rack-out the breaker.
The NSO authorized this operation, and the breaker was racked-out. A
visual inspection was performed on the shutter and rosettes. Nothing
abnormal was noted. The breaker was then racked-in, the fuses
installed and the charging spring charged. The breaker alignment was
then compared to its "as found" state. The FS and EO stated the
breaker chassis had inserted farther than it was initially found. At
this time, OAD connected their equipment to verify the synchronization
check relay was operating properly. Once OAD was ready, the EO
contacted the NSO and requested he attempt to close the ACB 1423
breaker again.

When the NSO placed the control switch to the close position, the
breaker closed normally. The OAD personnel verified that the
synchronization check relay operated as expected. The surveillance
continued with no further problems noted.

The Field Supervisor returned to his desk and bagan writing the
Problem Identification Form (PIF) to document what had been found with
the ACB 1423 breaker. At this time he realized he did not remember
hearing the charging spring discharge as it should have when the
breaker was removed from the cubicle. Calls were made to the other
individuals present in the room when the breaker was racked-out to see
if anyone remembered the charging spring discharging. Although no one
| could remember the spring discharge, they also noted they were not
specifically listening for it.
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B. DESCRIPTION OF EVENT: (cont.)

A multi-disciplined investigation team was formed to review the event.
A review of the operation of the ACB 1423 breaker revealed the last
manipulation took place on 10-02-95 during 1BwOS 3.2.1.1.A-2, "Train B
Manual Safety Injection Initiation." The operators that performed
this manipulation were interviewed. They stated the breaker was fully
racked-in as evidenced by the levering-in device spinning free and the
charging spring charging when the fuses were placed in the "ON"
position.

A breaker expert from Byron Station was called to assist in the
investigation. This individual is considered a subject matter expert
(SME) due to his experience with breaker problems at Byron Station.
These problems had been reviewed by Braidwood Station at the time they
occurred. At the time the breaker problems were evaluated and it was
determined that Braidwood was not experiencing any similar problems.
At the time the Byron events occurred, Braidwood personnel contacted
the vendor, Westinghouse, to determine if any increased maintenance
would be required. The vendor replied by letter, stating that the
levering-in device should be inspected for any evidence of cracking
and a small amount of lubricant should be present on the levering-in
nut. Braidwood Station reviewed their preventative maintenance
procedure and the recommended maintenance was being performed. Byron
Station had made changes to their maintenance surveillance in response
to one of their prcblems, the washer cupping, which required them to
physically remove the Guide Tube portion of the levering-in device.
With the Guide Tube removed, they noticed the keyway was becoming worn
(rounded) and any cracking would be visible. Through this inspection
Byron had begun replacing their levering-in device in many breakers.
This information was either not transmitted from Byron Station to
Braidwood Station, or the point that this could occur from normal
operation was not clear.

I On 10-24-95 the breaker in question was taken Out of Service (00S) in
the "racked-out" position as part of a maintenance outage for the 1B
Diesel Generator. With the breaker 00S, an inspection of the breaker
and the compartment was authorized.
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B. DESCRIPTION OF EVENT: (cont.)
a O removead e breaker from the compartment and System Engineering

began to inspect the breaker with the Electrical Maintenance
Department (EMD) (non-licensed), Root Cause Members, and the NRC in
attendance. The inspection of the compartment found nothing unusual
with the equipment: the housing pins appeared straight and level; the
auxiliary contacts appeared to have no defects; and the levering-in
screw was in good condition. 1Inside the breaker compartment, on the {
floor, a small lockwasher and spring were found. In a previous visual
inspection of the racked-in breaker, a small piece of "bakelite"
material was found on the floor of the cubicle. The breaker
inspection began, concentrating on the levering in device. This
component was inspected while in place, with nothing abnormal noted.
EMD personnel then removed the levering in device. Upon removal, the
levering in guide tube was found to be worn(rounded) where the guide
key enters the tube and a through wall crack(not open), approximately
1 inch in length, was found. The hardened key, which is supposed to
be squared, had one corner rounded. Based on the experience of the
Byron subject matter expert, this rounded corner would be enough to
prematurely "spin free" the levering-in device, thus giving the EO one
of the indications the breaker was completely racked in. With this
information, it was decided not to reinstall this levering-in device
to test it, due to the fact it was worn and had a potential to become
stuck. Instead, it was decided to take the levering in device to the
Byron Training facility and attempt to recreate the sequence of events
in a training breaker. The electricians were instructed to continue
with their preventative maintenance (PM) surveillance to clean and
inspect the breaker. During this surveillance the electricians noted
that the piece of "bakelite" material, which had been found earlier,
was from the compartment fuse block. The origin of the spring and
lock washer found in the cubicle could not be determined.

On 10-25, four Braidwood individuals, two root cause members and two
electricians, went to Byron to test the levering-in device in the
Byron Training facility. Byron personnel observing this testing
i included EMD Master, EMD Supervisor, System Engineer, NRC Resident
Inspector, along with the Byron SME. Once at Byron, the electricians
removed the installed levering-in device and replaced it with the
Braidwood levering-in device. With the damaged levering-in device,
the training breaker was racked-in several times, operating properly.
A condition was set where the levering-in device "spun free" prior to
being racked-in completely. The bus was energized and an attempt was
made to close the breaker electrically. Nothing happened with this
attempt. This showed that the electrical connections were not made
up. An attempt was made to manually close the breaker with the

plunger located on the breaker.
(Lo e s e e Y S s L e
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when this method was tried, the breaker "tripped free", discharging
the closing spring, then the closing spring recharged. The act of
"tripping free" physically moves the breaker. Due to this movement it
was decided to attempt to close the breaker electrically again. This
time the breaker went to a "trip free" condition, discharging, then
recharging the closing spring. These actions revealed that there was
enough movement when a trip free condition is experienced, caused by
the closing spring discharging, to actually make or break connections.

On 10/26, with Bus 142 de-energized for maintenance, permission was
given to rack breaker ACB 1423 in and out for testing purposes. The
degraded levering-in device was reinstalled with the flash shield and
arc shutes removed providing access in the event the device became
stuck. This testing was to document at what point in the rack-in of
this particular breaker, with the worn levering-in device, each
electrical contact made up. Multimeters were connected across five
points (Pin 5,6,7,14 and the truck operated cell switch(TOC), pin 1-2).
The breaker was racked in until the TOC made up(this is the last
contact to make-up). At this point the levering-in device would "spin
free", indicating the breaker was fully racked in. The breaker was
approximately 3/8 inch from the full racked-in position. The charging
spring was manually charged and per design, opened the LS contacts in
the charging motor circuitry. The breaker was then manually closed.
The breaker went "trip free", the closing spring discharged, and the
breaker physically moved out of the cubicle approximately 1/8 inch.
Pin #5'the contact that charges the charging spring) lost physical
contact which inhibited the charging motor from recharging the

[ charging spring.

The testing performed with the ACB 1423 cubicle duplicated the facts
and validated interview information that was compiled when the event
occurred.

The investigation team also contacted the Westinghouse breaker

I Representative to discuss what had been found in the investigation and
to receive clarification on information found in the vendor manual.
The Westinghouse Representative concurred with the determination that
the levering-in device was the root cause of this failure to close and
our corrective actions thus far. A formal response from Westinghouse
to the unresolved questions about the breaker is expected by 12-22-95.
Receipt of this information will be tracked via Commitment 456-180-95-
01401.

This event is being reported pursuant to 10CFR50.73(a) (2) (i) (b) -~ Any
operation or condition prohibited by the plant's Technical

] <[5 S SYer-15 (o)
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D. SAFETY ANALYSIS: (cont.)

With the 1B DG output breaker incapable of closing, and the 1A DG
operable, 1 source of emergency AC power was immediately available
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D. SAFETY ANALYSIS: (cont)

1g tl eriod from October 4 to October ¢ 9¢ ; 1 Mode
Mw} 6 | ueling) with the -

eling cavity not flooded.

b0ling was provided by he Residual

11t 1 4160 VAC ESF bus reserve feeds

buses (powered by the it 2 SATs) were

IT

eriod. In
mergency D
powered by
ontrol Roor
durinc th
nave had
loading a
procedures.
4160 VAC ec

;
[
E




NRC FORM 3866 (5-92)

NRC FORM 366
(5-92)

LICENS

»

i

X

EE EVEN

]

2%

iv i

T REPORT (LER)

FATT TR

U.S. NUCLEAR TEGULATORY COMMIESION

T

Mol

[ON

APPROVED BY OM8 NO. 3150-0104
EXPIRES 5/31/95

ESTIMATED BURDEN PER RESPONSE
THIS INFORMAYION COLLFrTION
FORWARD COMMENTS REGARD 'K. BURDEN ESTIMATE
THE INFORMATION AND RECORDS (IANAGEMENT BR
(MNBB 7714), U.S. NUCLEAR REGULATORY COMMISS
WASHINGTON, DC 20555-0001, AND TO THE PAPER
REDUCTION = PROJECT  (3150-0104), OFFICE

MANAGEMENT AND g‘.l)GU WASHINGTON, DC 20503,

O COMPLY
REQUEST: 50.0

FACILITY NAME (1)

DOCKET NUMBER (2)

WiTH
HRS .

10
ANCH
10,
WORK

Of

LER NUMBER (6) PAGE (3

)

YEAR SEQUENT I AL REVISION

NUMBE R NUMEBE R
oY o 01 11
vlg -

TEXY (1f more space

I8 required,

use additional

Form 3664) (17)

copies of NRC

D. SAFETY ANALYSIS (cont.):

wher 1t W 1ent f
l 7( 4 :v" | 4 .(’f ¢
iNntil A}u“ 1 that the
i€ thar . minute
€ i t (o XT.A? ij‘“* the
; W‘ | 4 WA" { ':‘ :
required t perf m t
restoration of it
time period of NCe
l A probabilisti risk

agditional shut Wi
ilesel generator 1tk
f sed on the most r
nour peri 1 Detweel 1
t! upper internals

| evaluatlion I iugaeaq
ap¥ imately fact
Alt! jh there are 1
ncrease 1in t 1ing zx
ris8k I re gamage w
reported in LER 95-01
wa I 1 v J ) o |
PSA Apr atior 11

»
E. CORRECTIVE ACTIONS:




MRC FORM 566 (5-92)

NRC FORM . 3664
(5-92)

U.S. NUCLEAR REGULATORY COMMISSION APPROVED BY OMB NO. 3150-0104
EXPIRES 5/31/95

ESTIMATED BURDEN PER RESPONSE TO COMPLY WITH
THIS INFORMATION COLLECTION REQUEST: 50.0 MRS
FORWARD COMMENTS REGARDING BURDEN ESTIMATE T0
LICENSEE EVENT REPORT (LER) THE IMFORMATION AND RECORDS MANAGEMENT BRANCH
TEXT CONTINUATION (MNBB 7714), U.S. NUCLEAR REGULATORY COMMISSION,
ERaS s A . WASKINGTON, DC 20555-0001, AND TO THE PAPERWORK
REDUCTION =~ PROJECT  (3150-0104), OFFICE O
JLMANAG MENT AM JUDGET . WASHINGY > 20503,

DOCKET MNUMBER (2) | LER MUMBER (6 PAGE (3)

YEm | SEQUENTIAL [REVISION | ,,
NUMBE R NUMBE R OF 13

-

FACILITY NAME (1)

r“ L .

1 A
<%

A
TEXT (If more space is required, use additional coplies of NRC Form 366A) (17)

Corrective Actions(cont.)




-

NR® FORM 366 (5-92
==

MEC CORM U.S. NUCLEAR REGULATORY COMMISSION APPROVED BY OMB NO. 3150-0104
(5-92) EXPIRES 5/31/95

ESTIMATED BURDEN PER RESPONSE TO COMPLY WITH
THIS INFORMATION COLLECTION REQUEST: 50.0 HWRS.

LICENSEE EVENT REPORT (LER) THe  TNFORRAT 10N Ag“l?&gm m:mft'u”::n:::
TEXT CONTINUATION (MNBB 7714), U.S. NUCLEAR REGULATORY COMMISSION,

WASHINGTON, 'DC 20555-0001, AND TO THE PAPERWORK
uenucnou' PROJECT (3\40-01;“), OFFICE  OF
MANAGEM AND BUDG ASHINGTOM 20502

FACILITY NAME (1) [ LER wmsER (6 ( PAGE (3) |

Braidwood 1 SEQUENTIAL | REVISION
05000456 léllli! umiee § 13 OF 13

[TEXT (1f more space 18 rae red, use additional copies of NRC Form 366A) (17)

E. Corrective Actions(cont.)

Electrical Maintenance Personnel will be trained on the operation of
the levering-in device and enhanced required maintenance. This action
will be tracked to completion by Commitment 456-180-95-01402.

More detailed training will be provided to Equipment Operators and
Field Supervisors in the operation of the DHP breakers. This will be
tracked to completion by Commitment 456-180-95-01403.

Action Requests (AR) will be written against any ESF breaker that has
not had the levering-in device removed and inspected. These ARs will
require the levering-in device to be inspected the next time the
breaker is racked-out for maintenance. This will be tracked to
completion by Commitment 456-180-95-01404.

Operations personnel have developed a standard to determine when
breaker functional tests will be performed. This standard is in the
process of being incorporated into the appropriate operating
procedures. This will be tracked to completion by Commitment 456-180-
95-01405.

Regarding the interstation communication of plant experience, ComEd
has recently formed 58 peer groups to enhance communications between
the six ComEd stations. Peer groups are system specific, component
specific, and process oriented. Some of these groups (such as diesel
generators) have been meeting for a while, while others (service
water, switchgear, and design control) are new. Each peer group is
expected to share information on problems at each site, formulate
positions on generic issues, and implement lessons learned.

F. PREVIOUS OCCURRENCES :

A review was performed of ComEd databases and no LERs involving
breaker failure were found.

|G. COMPONENT FAIIURE DATA:

This event was the result of the following component failure.

MANUFACTURER NOMENCLATURE MODEL MFG PART NO.

Westinghouse Levering In Device N/A 8068R62G02




