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Units 1 and 2 were shut down on April 21, 1992 due to seismic concerns. On May 20, 1992, it
was discovered that the spring charge/discharge indicator on 480 volt substation breaker E6
indicated "springes charged" after the breaker was closed. Thie indicated that the main
contacts were clomed but not exerting full contact pressure against the stationary contacts.
This problem had been seen previously on 480 volt substation breaker E7 following adjustments
made duiing a preventive maintenance procedure. Actions taken to correct the problem on E7
were believed to have been adequate; subsequently, these corrective actions were implemented
on E6 and E8. When the indication problem resurfaced on E6, it suggested the corrective
actions taken on the breakers were not adequate. A subseguent evaluation resulted in all
three breakers being declared inoperable. Root cause analysis determined that a human
Torfornnnaq problem was involved resulting in the breaker contact pressure being adjusted
ncorrectly, and an equipment problem wae involved in that the breaker lubrication had dried
and “"gummed® creating increased moving parts resistance. The safety consequences of this
event have not been determined. The existing shutdown loading ie approximately 900 amps
without indications of breaker degradation. Breaker testing is being considered to help
determine the safety consequences. A breaker refurbishment program is in progrese at BSEP.
Two of the involved breakers have been readjuster. The third breaker remains to be adjusted.
Compensatory actionsg are in place. The breakers involved are ARB ITE TYPE K-3000. No
previcusly identified lubrication problems were found at BSEP. An ABB 1989 10CFRZ1 report
did address this issue.
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TITLE
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ANITIAL CONDITIONS

Units 1 and 2 were in COLD SHUTDOWN on April 21, 1992 due to seismic concerns with the diesel
generstor walla. Preventive maintenance was performed on the Emergency (E) 480 velt
subststion main breakers (i.e., ES5 and E6 for Unit 1; E7 and E& for Unit 2) in accordance
with OPM-~BKROO2C, Preventive Maintenance for ITE TYPE K~3000 Circuit Breakers. These circuit
breakers supply power to safety related, 480 volt " .o control centers (MCC’a) for Unit 1
and Unit 2. They are electrically operated, 480 v« t 5000 amp breakers with closing springs
that fully diecharge when the breaker is closed, » "springs charged”/“springe discharged”
indicator provides the status of the closing springs. The breaker has two sets of contacts
(s@e ATTACHMENT 1) . The "arcing" contacts are sacrificial contacts which close before and
wpen after the "main® contacts to protect the main contacts from wear. Both the arcing and
the main contacts close against a set of stationary contacte. The arcing contacte consi.et
of three pairs of contacts each with a "leading” arcing contact (i.e., the contact that firet
closes againet the setationary contact). The breakers also have main contact position
indicatior via a local mechanical flag and remote (i.e., Control Room) indicating lights.

EVENT NARRATIVE
Chrenoloqy
4/30/92 Maintenance personnel commenced OPM-BKROO2C on 480 V Substation E7 Main Breaker,

2-E7-AZ1-52, with two Technical Support personnel observing. Prior to start of
the OPM, no closing or indication problems were identified with the breaker.
Following OPM contact pressure adjuetmente, an experienced maintenance individual
indicated that the breaker was not completely closed because it did not “sound"
like it had closed. Observation of the arcing contacts showed they were not
fully depressed against Lhe stationary oontacts. The breaker exhibited a
“springe charged" indication even though the closing springs appeared to be
discharged. The status of the local open/closed indication was not noted,

The breaker was then lubricated and cycled in accordance with the OPM in an
attempt to make it close fuliy. This was not successeful.

The breaker vendor, ASEA Brown Boveri (ABB), was called and initially indicated
that the problem was most likely due te inadequate lubrication (a "hardening® or
absence of grease). The areas where the lubrication problem occurs are not all
accessible and the breakers must be eent to the factory to make this
determination,

ABB also suggested that there was a possibility the problem might be due to
“excessive contact pressure”. Technical Support interpreted the vendor's
comments to indicate that the leading contact should be backed off to achieve
eimultanecus closure within 0.032" (see below listed step 7.7.10). To verify
thie, Technical Support/Maintenance personnel returned to the breaker to reduce

the contact pressure,
The OPM steps involved were:

Step 7.7.9 -~ When the firet leading arcing contact just touches, use
feeler gauge to measure gaps on other leading arcing contacte.
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Step 7.7.10 ~ If other leading arcing contacte are not within 0,032"
of touching, loosen lock ecrew and turn adjustment ecrew for
appropriate contacts so that all leading arcing contacts will touch
within 0.032*.

When the above steps were performed earlier, it was necessary to tighten down
(i.@., increase the pressure of) the contacts to obtain 0,032". 1In order to meet
the 0.052" parameter without (ncreasing contact pressure, it war decided to
adjust back the firet leading arcing contact (the cne that had touched first in
step 7.7.9). Thie would allow the contact to touch later in the clesing cycle,
consequently bringing the other contacts within 0.032" without having to increase
(or increase as much) their contact pressure (Step 7.7.10). The adjustment was
made and the breaker did close completely ; the reduction in contact pressure
corrected the closing problem.

The abuve actions seemed to meet the intent of the OPM procedure and the vendor
manual. The OPM states in Step 7,.7.10 to "turn adjustment screw for appropriate
contacts”™, consequently this could be interpreted as the first leading arcing
contact or the gther leading arcing contacte. Also it does not reetrict
adjnstment to either in (increase) or out (decrease). The vendor manual (FP
9527~3664) does distinguish between the [irst and the pther contacte. It states
"Adjust the ++++ leading arcing contacte.” This was misinterpreted and the
OPM was considered sufficient to allow the action taken. Note that adjust could
mean increase or decrease contact pressure for the other leading arcing contacte
but not for the first leading arcing contact.

4/30 ~

§/13/92 The spare breaker had been refurbished by ABB and had not been adjuseted by the
OPM in the same manner ase 2-E7-AZ1-52., It was utilized to replace 1-E5-AU9-52,
substation E% Main Breaker. The OPM was subsequently performed on the breaker
removed from 1-E5-AU9-52 as on 2-E7-A21-52 (l.e,, contact preseure was reduced
on the first leading arcing contact).

§/13/9%92 The breaker 1-E6-AV4-52, substation E6 Main Breaker, was replaced with the
recently adjusted breaker from E5. 7The breaker removed from E6é wae then adjusted
in the same manner as 2-E7~AZ1~52 and utilized to replace 2-E8-A25-52, subgtation
EB Main Breaker.

5/20/92 During a Technical Support Engineering walkdown, it wae discovered that breaker
1-E6~AV4~52 indicated “epringe charged"” even though it had been cycled to the
closed position. This suggested that the corrective action utilized during the
2-E7-A21-52 OPM (reduction in contact pressure) wae not an effective solution.

ABB was again contacted to discuss the failure of the breaker to completely
close, When Technical Support explained to the vendor what had been done, the
vendor indicated that the adjustment to reduce contact pressure on the leading
arcing contacts may have compromised the contact pressure setting for the main
contacts., |[Note: The main contact pressure setting was performed in earlier
steps in the OPM (steps 7.7.1 and 7.7.2)). Technical Support was under the
1m£rosl1an that the 7.7.1 and 7.7.2 steps were a "grose" setting and that
7.7.9/7.7.10 wae the fine tuning., They were not aware/did not understand that
steps 7.7.1/7.7.2 were critical and performance of these steps set the minimum
desired contact prossure.

5/23/92 Based on the vendor discussion, the possibility existed that the adjustments made
may have reduced the main contact pressure to below the minimum pressure allowed
by factory specifications. This could prevent the breaker from carrying full
rated current (3000 amperes). In addition, the pressure is necessary to keep the
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main contacts closed during a downstream fault. An attempt was made to perform
maintenance on the breaker previously removed from unit subststion EE. This
breaker failed to close completely with the contact pressure set correctly. This
breaker was sent to ABE for inepection and root cause determination,

5/29/92 ABB's investigation concluded: The primary cause for the clircuit breaker failure
to fully close ie due to dry and gummed internal parts.

6/1/92 Technical Support Memorardum, TSM 92-5175~0394 documented the issue and LCOs Ti~
92-760 and A2-92-795 were established, declaring the three breakers (i.e., E6,
E7, & E8; E5 was not adjusted improperly) inoperable., WR/JOs were written to
readjust the breakers contact preasure to the correct setting:

WR/JO 92-AMIY] (Complete) 1-E6-AV4-52
WR/JO 92-AMPW1 2-E7-A21-52
WR/JO 92-AMPX1 (Complete) 2-EB-A25-52
6/5/92 A subsequent recheck of the main contact pressure setting on 1-k6-AV4~52 revealed

it was below the minimum allowed by the specification, Compensatory actione for
the three breakers were established by TSM 92-5175-0416, requiring verification
of complete breaker closure by manually completing the closing cycle,

lovestigation

The issue of this type of breaker failing to close had been previously identified in the
industry. A 10CFR21 Report from ABB of a problem identified by D, €. Cook was addressed at
BSEP by FACTS Item 89B0450 in May 198%., The report identified two breakers which failed to
close due to contaminated and dry (hardened and discolored) lubricant. ABR further stated
that exposure - f circuit breakers to dirty and dusty conditions during plant construction may
have contributed tc this condition. The breakers that failed at D, C. Cock were
approximately the same age as the ones installed at BNP. |[Note that the vendor manual does
state “the circuit breaker requires no lubrication during its normal servicve life. However,
if the grease should become contaminated or if parts are replaced, any re-lubrication should
be done with NO-OX-ID or ANDERCL grease as applicable".)

BNP response to the 10CFR2]1 Report documented that the breaker preventive maintenance
ErooodurOl require the breaker to be cleaned and lubricated (if necessary). A review of the
reaker type history at BNP did not reveal failures or complications attributable to improper
lubrication/contaminants. The location of the breakers {(in the Diesel Generator Building,
Control Building, Maintenance bullding basement and a specially designated area of the
Turbine Buildings) were identified as extremely clean areas which provide little probability
of lubrication contamination., Based on this, it was determined that the condition described
in the Part 21 Report did not have a safety impact at BNP and was therefore not applicable.

Two concerns can be identified in the BNP evaluation; 1) the issue over contamination during
construction activity was not directly analyzed (particularly since the breakers at BNP were
of the same age as those that failed), and 2) reliance on operating history to confirm no
problem existed (ie., no actual checks/inspections were done). Part of the reason for thie
was probably due to the inability to perform a complete inspection on site (in order to
examine all lubricated areas, the breaker has to be disassembled at the factory).
Conseguently, complete inspections could not be done during the OPM's.

Subsequent to the Part 21 evaluation, the breaker vendor (ABB) issued new maintenance
requiremente for these breakers which recommend refurbishment (at the factory) every ten
years. (BNP breakers are approximately 20 years old). Note that this reguirement was not
included in the vendors 10CFR21 report. BNP has established and is implementing a breaker
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Fig. 3 — Contact Prossure Check and Adjustment




