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UNITED STATES ,
NUCLEAR. 'REGULATORY COMMISSION
OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, D.C. 20555

~ March 6, 1991

NRC INFORMATION NOTICE NO. 91-15: INCORRECT CONFIGURATION OF BREAKER OPERATING
' ' ‘ ’ SPRINGS IN GENERAL ELECTRIC AK-SERIES
METAL-CLAD CIRCUIT BREAKERS

Addressees:

A11 holders of operating licenses or construction permits for nuclear power
reactors. - , : -

Purgbse:

This information notice is intended to alert addressees to a potential problem
caused by the incorrect configuration of the breaker operating springs in the
AK-series metal-clad circuit breakers manufactured by the General Electric
Company (GE). It is expected that recipients will review the information for
applicability to their facilities and consider actions, as appropriate, to
avoid similar problems. ‘However, suggestions contained in this information
notice do not constitute NRC requirements; therefore, no specific action or
written response is required. i

Description of Circumstances:

On October 28, 1990, the Florida Power and Light Company, the licensee for the
St. Lucie Nuclear Power Plant (St. Lucie), Units 1 and 2, reported that a '
reactor trip circuit breaker failed to close at St. Lucie, Unit 1, during prep-
aration for control element assembly testing. The St. Lucie reactor trip
breakers are AK-series, metal-clad circuit breakers manufactured by the General
Electric Company (GE). The licensee determined that the breaker failed to close
because the configuration of an operating spring was incorrect. During a subse-
quent inspection of the remaining reactor trip breakers in Unit 1, the licensee
determined that the configuration of the operating springs was incorrect on
three of the breakers; however the breakers were functioning properly.

St. Lucie personnel stated that the GE service shop in Atlanta, Georgia, had
last serviced all of their reactor trip breakers. , '

On November 11, 1990, the Maine Yankee Atomic Power Company, the licensee for
the Maine Yankee Atomic Power Station (Maine Yankee), reported that a reactor
trip breaker failed to close during the performance of a surveillance test.
The licensee determined that the two operating springs were disengaged. The
licensee personnel, with the assistance of field service personnel from

GE Nuclear Energy IGENE), inspected the remaining eight breakers and observed
that the configuration of the springs was incorrect in one of these reactor
trip breakers. '
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Discussion:

In a GE AK-series (AK-, AKF-, or AKR-) metal-clad circuit breaker, two
operating springs are attached to the circuit breaker mechanism, which closes
and latches the circuit breaker contacts. After the contacts close, the
tension of the springs maintains latch engagement to keep the breaker in the
closed position and supplies the motive force to open the contacts upon demand.
If the two operating springs become disengaged from the mechanism, the circuit
breaker contacts will not remain closed. On December 28, 1990, Maine Yankee
reported to the NRC that, although an AK-2 breaker could close properly with
one spring available, the disengaged spring could jam the operating mechanism
and prevent the breaker from tripping.

GENE inspected the failed reactor trip breaker from St. Lucie at the GE service
facility in Atlanta, Georgia, and confirmed that the failure was caused by the
incorrect configuration of the operating springs in the breaker. GENE
conducted tests to determine if the circuit breaker would fail to close with ,
the operating springs installed incorrectly, and determined that the operating
springs are less likely to disengage from the circuit breaker mechanism if the
first curve between the spring hook and the first coil of the operating spring
turns away from the centerline of the circuit breaker.

GENE informed the NRC that it has notified its four service centers, which .
periodically refurbish safety-related circuit dbreakers, to verify the correct
configuration of the operating springs. The GE maintenance instructions
provide neither instructions nor sufficient information to verify if the o
operating springs are correctly oriented. _ ,

This information notice requires no specific action or uritten,fesponse. If
you have any questions about the information in this notice, please contact the

technical contacts listed below or the appropriate NRC project manager.

harles E. Rossi, Uirector .

Division of Operational Events Assessment
0ffice of Nuclear Reactor Requlation

Technical Contacts: Kamal R. Nafdu, NRR
(301) 292-0980

Stephen D. Alexander, NRR
(301) 492-0995
Attachments: '
1. List of Additional Failures in 6E AK-series Circuft Breakers
2. List of Recently Issued NRC Informatfon Notices
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| List of Additioﬁal fai1ures in GE AK-Series Circuit Efeakers

On April 16, 1989, plant personnel at the St. Lucie plant observed that fuses
were blowing when they attempted to close.a reactor trip breaker. During

an inspection, plant personnel determined that the operating springs had become
disconnected from the mechanism. Plant personnel reconnected the operating
springs, tested the breaker successfully, and returned it to service.

On January 1, 1989, while plant personnel performed surveillance tests on the
reactor trip breakers at the Calvert Cliffs Nuclear Power Plant (Calvert.
C1iffs), Unit 2, a breaker failed to close. . Plant personnel performed

an inspection and determined that the left operating spring had become.
disconnected from the mechanism. Plant personnel reconnected the operating
spriqg,.tested“the"breaker for reclosing. successfully, and returned it to
service. ~ -~ . . . , A o U

On March 21, 1988, while performing surveillance tests on a reactor trip breaker
at Calvert Cliffs, Unit 2, plant personnel determined that the operating

springs had become disconnected from the mechanism. After replacing the front
frame assembly, plant personnel completed the appropriate portions of the
surveillance tests and returned the breaker to service.

On March 12, 1988, while performing surveillance tests on reactor trip breakers
at Calvert Cliffs, Unit 2, plant personnel observed that a breaker had failed
to close. Plant personnel inspected the breaker and determined that the
operating springs had become disconnected from the mechanism. Plant = ,
personnel reconnected the operating springs, functionally tested the breaker:
for operability, and returned it to service. g S

On January 8, 1987, during normal operations at Calvert Cliffs, Unit-2, a
reactor trip breaker failed to close after plant personnel had opened it from
the control room panel. Plant personnel inspected the breaker and determined
that the operating springs had become disconnected from the mechanism. Plant
persgnnel reconnected the operating springs and returned the breaker to
service. ,

On December 15, 1986, during normal operations at Calvert Cliffs, Unit 2, a
reactor trip breaker failed to close after an operator had opened it from
the control room panel. Plant personnel inspected the breaker and
determined that the operating springs had become disconnected from the
mechanism. Plant personnel reconnected the operating springs and returned
the breaker to service. -
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LIST OF RECENTLY ISSUED
NRC INFORMATION NOTICES
Information Date of
Notice Mo, Subject Issuance Issued to
91-14 Recent Safety-Related Incidents  03/05/91 A1l Nuclear Regulatory
st Large Irradfators Conmission (NRC) °
licensees suthorized to
possass and use sealed
sources at large
» frradiators.
91-33 Inadequate Testing of Emergency 03/04/91  AM) holders of OLs
Diesel Ganerators (EDGs) . or CPs for nuclear
: power reactors.
91-12 Potential Loss of Net Positive 02/15/91 AV holders of OLs
Suction Head (NPSH) of Standby or CPs for boiling
Liquid Control System Pumps water reactors (BWRs).
91-11 Inadequate Physical Separation 02/20/91 A1) holders of OLs
and Electrical Isolation of or CPs for W-designed
Non-safety-related Circuits nuclear power resctors.
from Reactor Protection System
Circuits .
86-99, Degradation of Steel Con- 02/14/91  A11 holders of OLs or
Supp. 1 tainments CPs for nuclear power
) reactors,
89-32, Surveillance Testing of Low- - 02/12/91 ANl holders of OLs or
Supp. 1 Tewperature Overpressure- CPs for nuclear power
Protection _Systeus - reiactors. ’
91-10 Suzmary of Semfanmial Program 02/12/91 A1l holders of OLs or
Performance Reports on Fitness- CPs for nuclear power
for-Duty (FFD) in the Nuclear reactors.
Industry
91-09 Counterfeiting of Crane Valves 02/05/91 A1l holders of OLs or
. CPs for nuclear power
reaactors,
91-08 Kedical Examinations for 02/05/91 A1 holders of OLs or

CPs for nuclear power,
test and research
reactors.

OL = Operating License
CP = Construction Permit

C




IN 91-15
March 6, 1991
Page 2 of 2

Discussions

In a GE AK-series (AK-, AKF-, or AKR-) metal-clad circuit breaker, two
operating springs are attached to the circutt breaker mechanism, which closes
and latches the circuit breaker contacts. After the contacts close, the
tension of the springs maintains latch engagement to keep the breaker in the
closed position and supplies the motive force to open the contacts upon demand.
If the two operating springs become disengaged from the mechanism, the circuit
breaker contacts will not remain closed. On December 28, 1990, Maine Yankee
reported to the NRC that, although an AK-2 breaker could close properly with
one spring available, the disengaged spring could jam the operating mechanism
and prevent the breaker from tripping.

GENE inspected the failed reactor trip breaker from St. Lucie at the 6E service
facility in Atlanta, Georgia, and confirmed that the failure was caused by the
incorrect configuration of the operating springs in the breaker. GENE
conducted tests to determine if the circuit breaker would fail to close with
the operating springs installed incorrectly, and determined that the operating
springs are less likely to disengage from the circuit breaker mechanism if the
first curve between the spring hook and the first coil of the operating spring
turns away from the centerline of the circuit breaker.

GENE informed the NRC that it has notified its four service centers, which
periodically refurbish safety-related circuit breakers, to verify the correct
configuration of the operating springs. The 6E maintenance instructions
provide neither instructions nor sufficient information to verify if the
operating springs are correctly oriented.

This information notice requires no specific action or written response. If
you have any questions about the information in this notice, please contact the
technical contacts 1isted below or the appropriate NRC project manager.

Charles E. Rossi, Director
D{vision of Operational Events Assessment
0ffice of Nuclear Reactor Regulation

Technical Contacts: Kamal R. Nafidu, NRR
(301) 492-0980

Stephen D. Alexander, NRR
(301) 492-0995

Attachments:
1. List of Additional Failures in GE AK-series Circuit Breakers
2. List of Recently Issued NRC Information Notices

*SEE PREVIOUS CONCURRENCE

OFC :VIB:DRIS +VYIB:DRIS tVIB:DRIS *DRIS:NRR
NAME CKRAIDU . :CVANDENBURGH :LNorrholm  :BERIMES :
DATE :2/7/91% :2/07/91% :2/07/91% :2/08/91%

Document Name: 1IN 91-15
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Discussion:

In a GE AK-series (AK-, AKF-, or AKR-) metal-clad circuit breaker, two
operating springs are attached to the circuit breaker mechanism, which closes
and latches the circuit breaker contacts. After the contacts close, the
tension of the springs maintains latch engagement to keep the breaker in the
closed position and supplies the motive force to open the contacts upon demand.
If the two operating springs become disengaged from the mechanism, the circuit
breaker contacts will not remain closed. On December 28, 1990, Maine Yankee
reported to the NRC that, although an AK-2 breaker could close properly with
one spring available, the disengaged spring could jam the operating mechanism
and prevent the breaker from tripping.

GENE inspected the failed reactor trip breaker from St. Lucie at the GE service
facilty in Atlanta, Georgia, and confirmed that the failure was caused by the
incorrect configuration of the operating springs in the breaker. GENE
conducted tests to determine if the circuit breaker would fail to close with
the operating springs installed incorrectly, and determined that the operating
springs are less likely to disengage from the circuit breaker mechanism if the
first curve between the spring hook and the first coil of the operating spring
turns away from the centerline of the circuit breaker.

GENE informed the NRC that it has notified its four service centers, which
periodically refurbish safety-related circuit breakers, to verify the correct
configuration of the operating springs. The GE maintenance instructions
provide neither instructions nor sufficient information to verify if the
operating springs are correctly oriented.

This information notice requires no specific action or written response. If
you have any questions about the information in this notice, please contact the technical
contacts listed below or the appropriate NRC project manager.

Charles E. Rossi, Director
Division of Operational
Events Assessment
0ffice of Nuclear Reactor Regulation
Technical Contacts: Kamal R. Naidu, NRR (301) 492-0980

Stephen D. Alexander, NRR (301) 492-0995
Attachments:
1. List of Additional Failures in GE AK-series Circuit Breakers
2. List of Recently Issued NRC Information Notices

RPB: ADM
DISTRIBUTION Tech ED *
CVanDenburgh SAlexander CBerlinger 02/19/91
KNaidu LNorrholm CRoss1 RIDS:IE:09 BGrimes
*SEE PREVIOUS CONCURRENCE
CN”B}QQ |
OFC :VIB:DRIS ZVIB:DRIS TVIB:DRIS :DRISTNRR TG0 .NE:‘Q - 70EA:RRR
NAME :KNAIDU :CVANDENBURGH :LNorrholm  :BGRIMES - CaERL EE%:'ECEROSSI %4
DATE ;6’#43%’51 RECORE 'émml* 22/05431* | “a'_%n‘gzoamf){g :2/11/91* 11/ /91 B
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Other reported problems involving operating spring failures in AK-series
circuit breakers are listed in Attachment 1 to this information notice.

Discussion:

In a GE AK-series (AK-, AKF-, or AKR-) metal-clad circuit breaker,
there are two operating springs attached to the circuit

breaker mechanism which closes and latches the circuit breaker contafts.
After the contacts close, the spring's tension maintains latch engfgement to

keep the breaker in the closed position and supplies the motive force to open

the contacts upon demand. If the two operating springs become disengaged from

the mechanism, the circuit breaker contacts will not remain ¢fosed. On

December 28, 1990, Maine Yankee reported to the NRC that, alfhough a”AK-2 X 7
breaker could close properly with one spring available, thé disengaged spring

could jam the operating mechanism and prevent the breaker’ from tripping.

GENE inspected the failed reactor trip breaker from $£. Lucie at its service
facilty in Atlanta, Georgia, and confirmed that the/failure was caused by the
incorrect configuration of the operating spring ip/the breaker. Based on tests
conducted to determine if the circuit breaker wodld fail to close with the
operating springs installed incorrectly, GENE gdétermined that the operating
springs are less likely to disengage from th¢/circuit breaker mechanism if the
first curve between the spring hook and the/first coil of the operating spring
curves away from the centerline of the ciptuit breaker.

GENE informed the NRC that it has notified its four service centers, which
periodically refurbish safety-relate¢/circuit breakers, to verify the correct
configuration of the operating sprifgs. The GE Maintenance Instructions
provide neither instructions nor gGfficient information to verify if the
operating springs are correctly griented.

This information notice requiyes no specific action or written response. If
you have any questions about/this information, please contact the technical
contacts listed below or the appropriate NRC Regional Office.

Charles E. Rossi, Director
Division of Operational
Events Assessment
Office of Nuclear Reactor Regulation
Technical Contacts/ Kamal R. Naidu, NRR (301) 492-0980
Stephen D. Alexander, NRR (301) 492-0995
Attachments:

1. List of Additional Failures in GE AK-series Circuit Breakers
2. List of Recently Issued NRC Information Notices

DISTRIBUTION *SEE PREVIOUS CONCURRENCES
R CVanDenburgh SAlexander CBerlinger .
KNaidu LNorrholm CRoss1 ~ RIDS:IE:09 BGrimes J'Han()ﬂ\
RPB:ADM
*SEE PREVIOUS CONCURRENCE TechEd

02/14/91

OFC :VIB:DRTS TVIB:DRI :Dﬂ@;k TGUB:NRR 177~ :0EA:FR
NAME  :KNAIDU :CVA Ak :LNo g‘]— :BGRIMES :CBERLINGER ':CEROSSIQBW

DATE : * 2/ /1% 12/ ~p/01% 2/ 191 U z2/47 /91 1/ /91
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Other reported problems involving operating spring failures in AK-series
circuit breakers are listed in Attachment 1 to this information notice.

Discussion:

In a GE AK-series (AK-, AKF-, or AKR-) metal-clad circuit breaker,
there are two operating springs attached to the circuit
breaker mechanism which closes and latches the circuit breakgr contacts.

After the contacts close, the spring's tension maintains lafch engagement to
keep the breaker in the closed position and supplies the pétive force to open
the contacts upon demand. If the two operating springs pecome disengaged from
the mechanism, the circuit breaker contacts will not reflain closed. On
December 28, 1990, Maine Yankee reported to the NRC that, although a AK-2
breaker could close properly with one spring availabfe, the disengaged spring
could jam the operating mechanism and prevent the bfeaker from tripping.

GENE inspected the failed reactor trip breaker ffom St. Lucie at its service
facilty in Atlanta, Georgia, and confirmed that/the failure was caused by the
incorrect configuration of the operating spripg in the breaker. Based on tests
conducted to determine if the circuit breakey would fail to close with the
operating springs installed incorrectly, GEKE determined that the operating
springs are less likely to disengage fromAhe circuit breaker mechanism if the
first curve between the spring hook and ghe first coil of the operating spring
curves away from the centerline of the gircuit breaker.

GENE informed the NRC that it has notffied its four service centers, which
periodically refurbish safety-related circuit breakers, to verify the correct
configuration of the operating sprifigs. The GE Maintenance Instructions
provide neither instructions nor glifficient information to verify if the
operating springs are correctly g¢riented.

This information notice requirgs no specific action or written response. If
you have any questions about ¥his information, please contact the technical
contacts listed below or the/appropriate NRC Regional Office.

Charles E. Rossi, Director
Division of Operational
Events Assessment
Office of Nuclear Reactor Regulation
Technical Contacts: Kamal R. Naidu, NRR (301) 492-0980
ephen D. Alexander NRR (301) 492-0995

Attachments:
1. List of Additighal Failures in GE AK-series Circuit Breakers
2. List of Recently Issued NRC Information Notices

DISTRIBUTION * I0US CONCURRENCES

VIER/F CVarDenburgh SAlexander CBerlinger [ —

KNaidu L Nodeln ossi RIDS:IE:09 BGrimes
OFC ;{IB:DRIS l :VIBYDRIS =BRIS :DRTS: NRR :GCB:NRR :0EA:NRR |
NAME CVANDENBURGH LNorrho]m BGRIMES CBERLINGER .CEROSSI |
DATE 2/7 /91% 2/ /91% 2/ /91% 2/ /91 2/ /91 :1/ /91

ORFICIAL RECORD COPY Document Name: INAK
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stated that, based on information provided by GE, while a reactor trip breaker
could close with one spring, the other spring could disengage and jam the
operating mechanism, thus preventing the breaker from tripping.

Other reported failures on similar circuit breakers are listed on Attach
to this information notice.

Discussion:

In a GE metal-clad circuit breaker, the circuit breaker mechanigfi which closes
and latches the circuit breaker contacts has two operating spyAngs attached to
jt. After the contacts close, the spring's tension maintaing the contacts in
the closed position and supplies the motive force to open jhe contacts upon a
trip. If the operating springs become disengaged from thé mechanism, the
circuit breaker contacts will not remain closed. Therefore, it is unlikely
that a breaker would fail to trip once the contacts hpfe been latched closed.

GENE inspected the failed reactor trip breaker frop/St. Lucie at its service
facilty in Atlanta, Georgia, and confirmed that tMfe failure was caused by the
incorrect configuration of the operating spring An the breaker. Based on tests
conducted to determine if the circuit breaker yould fail to close with the
operating springs installed incorrectly, GENE/determined that the operating
springs are less likely to disengage from tje circuit breaker mechanism if the
first curve between the spring hook and th€ first operating spring coil curves
away from the centerline of the circuit bfeaker. This is achieved in either
orientation provided that the right sid¢ (facing the circuit breaker) operating
spring has a clockwise spiral and the feft side (facing the circuit breaker)
operating spring has a counterclockwjSe spiral.

GENE informed the NRC that it has Aotified its four service centers, which
periodically refurbish safety-rejated circuit breakers, to verify the correct
orientation of the operating spyings. The GE Maintenance Instructions provide
neither instructions nor suffifient information to verify if the operating
springs are correctly orient

This information notice reglires no specific action or written response. 1If
you have any questions abgut this information, please contact the technical
contacts listed below or/the appropriate NRC Regional Office.

Charles E. Rossi, Director
Division of Operational
Events Assessment
0ffice of Nuclear Reactor Regulation
Kamal R. Naidu, NRR (301) 492-0980
Stephen D. Alexander, NRR (301) 492-0995

Technical Contact/

Attachments: ]

1. List of Additional Failures in Circuit Breakers

2. List of Recently Issued NRC Information Notices

DISTRIBUTION - *SEE PREVIOUS CONCURRENCES

VIE R/F CVanDenburgh SAlexander CBerlinger

KNaidu EBaker CRossi RIDS:IE:09 BGrimes
OFC  :VIB:DRIS s YIB:DRIS :VIB:DRIS :DRIS:NRR :GCB:NRR :0EA:NRR
NAME  :KNAIDU :CVANDENBURGH :EBAKER : BGRIMES :CBERLINGER  :CEROSSI

DATE ;1422691* 21@2/91* :1/23/91* 1/ (9] 1/ /91 :1/ /91
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that based on information provided by GE, a reactor trip breaker could close
with one spring while the other spring could disengage and jam the operating
mechanism, thus preventing the breaker from tripping.

Other reported failures on similar circuit breakers are listed on Attachment’i
to this Information Notice. o

Discussion:

In a GE metal-clad circuit breaker, the circuit breaker mechanismlﬁhich closes
and latches the circuit breaker contacts has two operating spripgs attached to
it. After the contacts close, the spring's tension maintains the contacts in
the closed position and supplies the motive force to open the contacts upon a
trip. If the operating springs become disengaged from the mechanism, the
circuit breaker contacts will not remain closed. Therefore, it is unlikely
that a breaker would fail to trip once the contacts hav “been latched closed.

GENE inspected the failed reactor trip breaker from $£. Lucie at its service
facilty in Atlanta, Georgia, and confirmed that the/failure was caused by the
incorrect configuration of the operating spring in/the breaker. Based on tests
conducted to determine if the circuit breaker woyld fail to close with the
operating springs installed incorrectly, GENE dgtermined that the operating
springs are less likely to disengage from the Lircuit breaker mechanism if the
first curve between the spring hook and the first operating spring coil curves
away from the centerline of the circuit bredker. This 1s achieved in either
orientation provided that the right side {facing the circuit breaker) operating
spring has a clockwise spiral and the left side (facing the circuit breaker)
operating spring has a counterclockwise/spiral.

GENE informed the NRC that it has nofified its four service centers, which
periodically refurbish safety-relatéd circuit breakers, to verify the correct
orientation of the operating spripgs. The GE Maintenance Instructions provide
neither instructions nor sufficignt information to verify if the operating
springs are correctly oriented.

This Information Notice requjfes no specific action or written response. If
you have any questions abouy this information, please contact the technical
contacts listed below or tle appropriate NRC Regional Office.

Charles E. Rossi, Director
Division of Operational
Events Assessment
0ffice of Nuclear Reactor Regulation
Technical Contact: Kamal R. Naidu, KRR (301) 492-0980
Stephen D. Alexander, NRR (301) 492-0995

Attachments:
1. List of Addjtional Failures in Circuit Breakers
2. List of Recently Issued NRC Information Notices

DISTRIBUTION .
VIB R/F CVanDenburgh SAlexander CBerlinger &ww )‘LS
KNaidu EBaker CRoss{ RIDS:IE:09 BGrimes -
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H :EBAKER : :CEROSSI
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Other reported failures on similar circuit breakers are listed on Attachment 1
to this Information Notice.

Discussion:

In a GE metal-clad circuit breaker, the circuit breaker mechanism which closes
and latches the circuit breaker contacts has two operating spri
it. After the contacts close, the spring's tension maintains
the closed position and supplies the motive force to open the” contacts upon a
trip. If the operating springs become disengaged from thefiechanism, the
circuit breaker contacts will not remain closed. Therefefe, it is unlikely

that a breaker would fail to trip once the contacts hay€ been latched closed.

GENE inspected the failed reactor trip breaker frop'St. Lucie at its service
facilty in Atlanta, Georgia, and confirmed that $Hie failure was caused by the
incorrect configuration of the operating spring/in the breaker. Based on tests
conducted to determine if the circuit breakerAould fail to close if the
operating springs were installed incorrectly, GENE determined that the
operating springs are less likely to disepfage from the circuit breaker
mechanism if the first curve between the/spring hook and the first operating
spring coil curves away from the centerline of the circuit breaker. This is
achieved in either orientation providéd that the right side (facing the circuit
breaker) operating spring has a clg€kwise spiral and the left side (facing the
circuit breaker) operating springMfias a counterclockwise spiral.

GENE informed the NE
periodically refurp
orientation of the
instructions nor sk
oriented.

hiting ASprings. The GE Maintenance Instructions provide neither
information to verify if the operating springs are correctly

This Information Noti
you have any questio
contacts listed bel

requires no specific action or written response. If
about this information, please contact the technical
or the appropriate NRC Regional Office.

Charles E. Rossi, Director
Division of Operational
Events Assessment
O0ffice of Nuclear Reactor Regulation
ntact: Kamal R. Naidu, NRR (301) 492-0980
Stephen D. Alexander, NRR (301) 492-0995

Technical

Attachme
1. Lisy of Additional Failures in Circuit Breakers
2. Ligt of Recently Issued NRC Information Notices
DISTRIBUTION
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Other reported failures on similar circuit breakers are listed on Attachment 1 ﬁf”"
to this information notice.

Discussion:

In @ GE metal-clad circuit breaker, the circuit breaker latch mechani€m which
closes and latches the circuit breaker contacts has two BOSs attach€d to it.
After the contacts close, the BOS's tension maintains the contact€ in the
closed position and supplies the motive force to open the contafts upon a trip.
If the BOSs become disengaged from the latch mechanism, the efrcuit breaker
contacts will not remain closed. Therefore, it is unlikely”that a RTB would
fail to trip once the contacts have been latched closed.

GENE 1inspected the failed RTB from St. Lucie at its sé€rvice facilty, in

Atlanta, Georgia, and confirmed that the failure wa€ caused by the incorrect
configuration of a BOS in the RTB. Based on testd conducted to determine if

the circuit breaker would fail to close if the B0OSs are installed incorrectly, !
GENE determined that the B0Ss are less likely/to disengage from the circuit

breaker latch mechanism if the first curve p€tween the BOS hook and the first

BOS coil curves away from the centerline the circuit breaker. This is

achieved in either orientation provided tfhat the right side (facing the circuit
breaker; BOS has a clockwise spiral and the left side (facing the circuit

breaker) BOS has a counterclockwise ghiral.

GENE informed the NRC that it has/otified its four service centers, which
periodically refurbish safety-refated circuit breakers, to verify the correct
orientation of the B0Ss. The Maintenance Instructions provide neither
1n?tructions nor sufficient jfAformation to verify if the BOSs are correctly
oriented.

This information notice )yequires no specific action or written response. If
you have any questions About the information in this notice, please contact
the technical contacty” 1isted below or the appropriate NRC regional office.

Charles E. Rossi, Director
Division of Operational
Events Assessment
O0ffice of Nuclear Reactor Regulation
Technical Gontact: Kamal R. Naidu, NRR (301) 492-0980
Stephen D. Alexander, NRR (301) 492-0995
Attachmetits:

1. List of Additional Failures Circuit Breakers

2. List of Recently Issued N ormation Notices e
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