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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:

All holders of operating licenses or construction permits for nuclear power
reactors.

Purpose:

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.

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 il, 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 (GENE), 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 breakers, to'verify the correct
configuration of the operating springs. The GE maintenance instructions
provide neither instructions nor suff icent-informl in- to veri'-ff-tfet~
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.

hares E. oss, dreco
Division of Operational Events Assessment
Office of Nuclear Reactor Regulation

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

Stephen 0. 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



Attachment 1
IN 91-15
March 6, 1991
Page 1 of 1

List of Additional Failures in GE AK-Series Circuit Breakers

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.
Cliffs), 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
spring,.tested"the'breaker for reclosing successfully, and returned it to
service.

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.

On January 8, 1987, during normal operations at Calvert Cliffs, .Unit2, 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
personnel 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 INFORPATION NOTICES

Imformaticn
Notice No.

91-14

91-13

-

91-12

91-11

86.99.
Supp. 1

89-32,
Supp. 1

91-10

SubJect

Recent Safety-Related Incidents
at Large Irradiators

Inadequate Testing of Emergency
Diesel Generators (ED~s)

Potential Loss of Net Positive
Suction Head (NPSH) of Standby
Liquid Control System Pumps

Inadequate Physical Separation
and Electrical Isolation of
Non-safety-related Circuits
from Renctor Protection System
Circuits

Degradation of Steel Con-
tainments

Surveillance Testing of Low-
Temperature Overpressure-
Protection Systems

Su ary of Semiannual Program
Performance Reports on Fitness-
for-Duty (FFD) in the Nuclear
Industry

Counterfeiting of Crane Valves

Medical Examinations for
Licensed Operators

Date ofIssuance Issued to

03/05/91 All Nuclear Regulatory
Comission (1RC)
licensees authorized to
possess and use sealed
sources at large
irradiators.

03/04/91 All holders of OLs
or CPs for nuclear
powr reactors.

02/15/91 All holders of OLs
or CPs for boiling
water reactors (BWRs).

02/20/91 All holders of OLs
or CPs for i-designed
nuclear power reactors. C

02/14/91 All holders of OLs or
CPs for nuclear power
reactors.

02/12/91 All holders of OLs or
CPs for nuclear power
reactors.

02/12/91 All holders of OLs or
CPs for nuclear power
reactors.

02/05/91 All holders of OLs or
CPs for nuclear power
reactors.

02/05/91 All holders of OLs or
CPs for nuclear power,
test and research
reactors.

91-09

91-08

22
Ia,

a -mlW

0A

O -I i
Q -.

OL a Operating License
CP * Construction Permit
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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 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
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

*SEE PREVIOUS CONCURRENCE

OE :V!B:DRIS _ :V B:DRIS :YIB:DR1I---- :DR19:NRR :6CB:-NRR :6EA:Nf

NAME :KNAIDU :CVANDENBURGH :LNorrholm :BGRIMES :CBERLINGER :

DATE :2/7/91* :2/07/91* :2/07/91* _ :2/08/91*
FFt RERD P Docuent INmni7 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
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 Tech ED *

VI1 R/F CVanDenburgh SAlexander CBerlinger 02/19/91
KNaidu LNorrholm CRossi RIDS:IE:O9 BGrimes

*SEE PREVIOUS CONCURRENCE C

OFC :YIB:DRIS :VIB:DRIS :VIB:DRIS :DRIS:NRR : * R tOEA:NRR
______ ___--------- ____-:--------------^-:--------------:--------------:t 

--- -E__ _ -,

NAME :KNAIDU :CVANDENBURGH :LNorrholm :BGRIMES :CERLtNGER:' :CEROSSI
-------------------- :-------------- :--- ----------- ----- --------- ----------- -------

DATE :91f721* R ACORD C:IQ 2 /OZ1m.ent I:m2/l08101* :2/11/91* :1/ /91 EIU
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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 cont ts.
After the contacts close, the spring's tension maintains latch en gement to
keep the breaker in the closed position and supplies the motive orce to open
the contacts upon demand. If the two operating springs become isengaged from
the mechanism, the circuit breaker contacts will not remain osed. On
December 28, 1990, Maine Yankee reported to the NRC that, a hough a0AK-2 ( ?
breaker could close properly with one spring available, t disengaged spring
could Jam the operating mechanism and prevent the break from tripping.

GENE inspected the failed reactor trip breaker from i Lucie at its service
facilty in Atlanta, Georgia, and confirmed that the allure was caused by the
incorrect configuration of the operating spring i the breaker. Based on tests
conducted to determine if the circuit breaker w ld fail to close with the
operating springs installed incorrectly, GENE etermined that the operating
springs are less likely to disengage from th circuit breaker mechanism if the
first curve between the spring hook and th first coil of the operating spring
curves away from the centerline of the ci ult breaker.

GENE informed the NRC that it has noti, ed its four service centers, which
periodically refurbish safety-relate circuit breakers, to verify the correct
configuration of the operating spr gs. The GE Maintenance Instructions
provide neither instructions nor fficient information to verify if the
operating springs are correctly riented.

This information notice requi s no specific action or written response. If
you have any questions abou this information, please contact the technical
contacts listed below or t 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 Add tional Failures in GE AK-series Circuit Breakers
2. List of Recently Issued NRC Information Notices

DISTRIBUTION *SEE PREVIOUS CONCURRENCES
VIB R/F CVanDenburgh SAlexander CBerlinger R:D
KNaidu LNorrholm CRossi RIDS:IE:09 BGrimes Th0IN

RPB: ADM I
*SEE PREVIOUS CONCURRENCE As TechEd

OFC :VIB:DRIS :VIB:DRIS :VIB:DRI5 I :D NRR :GCB:NRR M :OEA:NRR

NAME :KNAIDU :CVA :LNo :BGR S :CBERLINGER :CEROSSI* R
E /:--------------:---: ------/--- ----- --- :---2----:--------------:------ 9-1

OPAD /91* ./7/91* :,2/ tV- 1^ :2/X0/91 :1/ /91DATE; WMoot :2
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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 brea er,
there are two operating springs attached to the circuit
breaker mechanism which closes and latches the circuit break contacts.
After the contacts close, the spring's tension maintains la ch engagement to
keep the breaker in the closed position and supplies the tive force to open
the contacts upon demand. If the two operating springs ecome disengaged from
the mechanism, the circuit breaker contacts will not r nam closed. On
December 28, 1990, Maine Yankee reported to the NRC t t, although a AK-2
breaker could close properly with one spring availab e, the disengaged spring
could jam the operating mechanism and prevent the eaker from tripping.

GENE inspected the failed reactor trip breaker f om St. Lucie at its service
facilty in Atlanta, Georgia, and confirmed tha the failure was caused by the
incorrect configuration of the operating spri in the breaker. Based on tests
conducted to determine if the circuit breake would fail to close with the
operating springs installed incorrectly, GEE determined that the operating
springs are less likely to disengage from he circuit breaker mechanism if the
first curve between the spring hook and e first coil of the operating spring
curves away from the centerline of the Ircuit breaker.

GENE informed the NRC that it has no fied its four service centers, which
periodically refurbish safety-relat circuit breakers, to verify the correct
configuration of the operating spr gs. The GE Maintenance Instructions
provide neither instructions nor fficient information to verify if the
operating springs are correctly lented.

This information notice requirs no specific action or written response. If
you have any questions about is 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: K al R. Naidu, NRR (301) 492-0980
ephen D. Alexander, NRR (301) 492-0995

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

DISTRIBUTION *SE 10YIOUS CONCURRENCES
VWR7F / CV enburgh SAlexander CBerlinger
KNaidu L NJo4~eL ossi RIDS:IE:09 BGrimes

OFC ;IB:DRIS { : S :DRIS:NRR :GCB:NRR :OEA:NRR

NAME :CVANDENBURGH :LNorrholm :BGRIMES :CBERLINGER :CEROSSI

DATE :2/7 /91* :2/ /91* :2/ /91* :2/ /91 :2/ /91 :1/ /91
OF/ ICIAL 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 1
to this information notice.

Discussion:

In a GE metal-clad circuit breaker, the circuit breaker mechani which closes
and latches the circuit breaker contacts has two operating sp ngs attached to
it. After the contacts close, the spring's tension maintal the contacts in
the closed position and supplies the motive force to open e contacts upon a
trip. If the operating springs become disengaged from t mechanism, the
circuit breaker contacts will not remain closed. There ore, it is unlikely
that a breaker would fail to trip once the contacts h e been latched closed.

GENE inspected the failed reactor trip breaker fro St. Lucie at its service
facilty in Atlanta, Georgia, and confirmed that e failure was caused by the
incorrect configuration of the operating spring n the breaker. Based on tests
conducted to determine if the circuit breaker ould fail to close with the
operating springs installed incorrectly, GEN determined that the operating
springs are less likely to disengage from t e circuit breaker mechanism if the
first curve between the spring hook and t first operating spring coil curves
away from the centerline of the circuit eaker. This is achieved in either
orientation provided that the right sid (facing the circuit breaker) operating
spring has a clockwise spiral and the eft side (facing the circuit breaker)
operating spring has a counterclockw e spiral.

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

This information notice re ires no specific action or written response. If
you have any questions ab ut 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 Contac Kamal R. Naidu, NRR (301) 492-0980
Stephen D. Alexander, NRR (301) 492-0995

Attachments:
1. List of Aditional Failures in Circuit Breakers
2. List of Recently Issued NRC Information Notices
DISTRIBUTION *SEE PREVIOUS CONCURRENCES
VIB R/F CVanDenburgh SAlexander CBerlinger
KNaidu EBaker CRossi RIDS:IE:09 BGrimes

OFC :VIB:DRIS :VIB:DRIS :VIB:DRIS :DRIS:NRR :GCB:NRR :OEA:NRR
… ____ _ _--_____----_-___-_--_--_---_ … -------______ -__ ---___ ----__ -_ ___- ______.

NAME :KNAIDU :CVANDENBURGH :EBAKER :BGRIMES :CBERLINGER :CEROSSI

DATE :1122t91* W:122/91* :1/23/91*. N1 {1 :1/ /91 :1/ /91

DRAFT - PREDECISIONAL INFORMATION
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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 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 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 theiiechanism, the
circuit breaker contacts will not remain closed. Therefore, it is unlikely
that a breaker would fail to trip once the contacts havy 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 itehe breaker. Based on tests
conducted to determine if the circuit breaker woud fail to close with the
operating springs installed incorrectly, GENE termined that the operating
springs are less likely to disengage from the ircuit breaker mechanism if the
first curve between the spring hook and the rst operating spring coil curves
away from the centerline of the circuit br ker. This is achieved in either
orientation provided that the right side acing the circuit breaker) operating
spring has a clockwise spiral and the le t side (facing the circuit breaker)
operating spring has a counterclockwis spiral.

GENE informed the NRC that it has no ifled its four service centers, which
periodically refurbish safety-rela d circuit breakers, to verify the correct
orientation of the operating spriis. The GE Maintenance Instructions provide
neither instructions nor suffici nt information to verify if the operating
springs are correctly oriented.

This Information Notice requ es no specific action or written response. If
you have any questions abou this information, please contact the technical
contacts listed below or t e appropriate NRC Regional Office.

Charles E. Rossi, Director
Division of Operational

Events Assessment
Office of Nuclear Reactor Regulation

Technical Contact: Iaal R. Naidu, NRR (301) 492-0980
Stephen D. Alexander, NRR (301) 492-0995

Attachments:
1. List of Add ional Failures in Circuit Breakers
2. List of Rec ntly Issued NRC Information Notices
DISTRIBUTION
VIB R/F CVanDenburgh SAlexander CBerlinger C4'6iX ) S
KNaidu EBaker CRossi RIDS:IE:09 BGrimes )

OFC aTVDIS :YIB:DRIS 1 VIB:DRIS :DRIS:NRR :GCB:NRR :OEA:NRR
__ ~ ~ ~ ~ ~ ~ ~ -ez _ *!____---r- --:iq5------- :-------------- -------------- ___________-

NAME U/SAlexander:CVA DdI;GH :EBAKER :BGRIMES :CBERLINGER :CEROSSI

DATE :1ffl91 .1/X 91 :1/;9l :1/ /91 c-<-- :1/ /91 :1/ /91
OFFIWIAL KL6UKU 6UPT Document Name: 1f4AKA
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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 Xch closes
and latches the circuit breaker contacts has two operating spri s attached to
it. After the contacts close, the spring's tension maintains e contacts in
the closed position and supplies the motive force to open t contacts upon a
trip. If the operating springs become disengaged from the echanism, the
circuit breaker contacts will not remain closed. Theref e, it is unlikely
that a breaker would fail to trip once the contacts ha been latched closed.

GENE inspected the failed reactor trip breaker fro St. Lucie at its service
facilty in Atlanta, Georgia, and confirmed that e failure was caused by the
incorrect configuration of the operating sprin in the breaker. Based on tests
conducted to determine if the circuit breaker ould fail to close if the
operating springs were installed incorrectl GENE determined that the
operating springs are less likely to dise age from the circuit breaker
mechanism if the first curve between th spring hook and the first operating
spring coil curves away from the cente ine of the circuit breaker. This is
achieved in either orientation provi d that the right side (facing the circuit
breaker) operating spring has a cl kwise spiral and the left side (facing the
circuit breaker) operating spring as a counterclockwise spiral.

GENE informed the N8 that it s notified its four service centers, which
periodically refu rTs safety related circuit breakers, to verify the correct
orientation of th oer ting prings. The GE Maintenance Instructions provide neither
instructions nor skff*csie information to verify if the operating springs are correctly
oriented.

This Information Noti requires no specific action or written response. If
you have any questio about this information, please contact the technical
contacts listed bel or the appropriate NRC Regional Office.

Charles E. Rossi, Director
Division of Operational

Events Assessment
Office of Nuclear Reactor Regulation

Technical ntact: Kamal R. Naidu, NRR (301) 492-0980
Stephen D. Alexander, NRR (301) 492-0995

Attachme 5:
1. Lis of Additional Failures in Circuit Breakers
2. Li t of Recently Issued NRC Information Notices
DIST ITION
VIB R/F CVanDenburgh SAlexander CBerlinger
KNaidu EBaker CRossi RIDS:IE:09

OFC :VIB:DRIS :VIB:DRIS :VIB:DRIS :DRIS:NRR :GCB:NRR :OEA:NRR
______ - -- - - -- - -- - - -- - -_ __________ __ ________ _ _ _ _-__ __ _ __ _ _

NAME :KNAIDU/SAlexander:CVANDENBURGH :EBAKER :BGRIMES :CBERLINGER :CEROSSI

DATE :1/ /91 :1/ /91 :1/ /91 :1/ /91 :1/ /91 :1/ /91

OFFICIAL RECORD COPY Document Name: INAK
DRAFT - PREDECISIONAL INFORMATION
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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 latch mechan m which
closes and latches the circuit breaker contacts has two BOSs attac d to it.
After the contacts close, the BOS's tension maintains the contac in the
closed position and supplies the motive force to open the cont vts upon a trip.
If the BOSs become disengaged from the latch mechanism, the rcuit breaker
contacts will not remain closed. Therefore, it is unlikel that a RTB would
fail to trip once the contacts have been latched closed.

GENE inspected the failed RTB from St. Lucie at its rvice facilty, in
Atlanta, Georgia, and confirmed that the failure wet caused by the incorrect
configuration of a BOS in the RTB. Based on tese conducted to determine if
the circuit breaker would fail to close if the Ss are installed incorrectly,
GENE determined that the BOSs are less likely o disengage from the circuit
breaker latch mechanism if the first curve tween the BOS hook and the first
BOS coil curves away from the centerline the circuit breaker. This is
achieved in either orientation provided. at the right side (facing the circuit
breaker) BOS has a clockwise spiral an the left side (facing the circuit
breaker) BOS has a counterclockwise iral.

GENE informed the NRC that it has otified its four service centers, which
periodically refurbish safety-r ated circuit breakers, to verify the correct
orientation of the BOSs. The Maintenance Instructions provide neither
instructions nor sufficient formation to verify if the BOSs are correctly
oriented.

This information notice equires no specific action or written response. If
you have any questions bout the information in this notice, please contact
the technical contact listed below or the appropriate NRC regional office.

Charles E. Rossi, Director
Division of Operational

Events Assessment
Office of Nuclear Reactor Regulation

Technical ntact: Kamal R. Naidu, NRR (301) 492-0980
Stephen D. Alexander, NRR (301) 492-0995

Attachm ts:
1. List of Additional Failures4 Circuit Breakers
2. List of Recently Issued N ormation Notices
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