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AppendixLR Compliance

Dear Sir:

This report is submitted in accordance with~10 CFR
50.73 (a) (2) (ii) (B) .

Questions'concerning this report may be addressed |.to
'

Mr. David HollidayJat (315)1349-6359.
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The plant was operating at 21.1 percent power while performing startup
testing after an extended outage. During a study of the electrical
distribution system for Appendix R concerns in 12/92, Engineering
determined that the assumptions used by the architect engineer in the I

. preparation of the original breaker coordination drawings were
erroneous and that inadequate breaker coordination on a feeder breaker
existed on.a safety-related Motor Control Center (MCC) [ED]. The |

Idiscrepancy was due to the fact that the architect e'igineer assumed
that if coordination existed between the largest feeder breaker and
the' supply breaker, then all smaller feeder breakers would also be
coordinated; however, that assumption was not correct in that a
smaller feeder breaker of a different type (with a different time-
current characteristic) may not coordinate with the supply breaker.
After review and independent verification by Engineering in 1/93, it
was determined that adequate breaker coordination did not exist within
two fire areas, the Cable Spreading Room and the Battery Room Corridor
[NA). The NRC was notified of the Appendix R non-compliance on
1/20/93. On 1/21/93, a procedure change was made to open the feeder
breaker and close the MCC supply breaker if it tripped. -The feeder
breaker was replaced and coordination was achieved on 1/24/93.
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Description

The plant was operating at 21.1 percent power while performing startup
testing after an extended outage. During the performance of a base-
line study of the electrical distribution system by a contracted
engineering firm, New York Power Authority (NYPA) Engineering
determined that the assumptions used by the original architect
engineer (AE) in the preparation of the original breaker coordination
drawings were erroneous and that inadequate breaker coordination on an
Appendix R feeder breaker existed on a safety-related Motor Control
Center (MCC) [ED). A sequence of events follows.

A verification of breaker coordination was performed for the 4.16kV
[EB] and 600VAC [ED] electrical distribution system in conjunction
with the James A. FitzPatrick Nuclear Power Plant (JAF) Appendix R
Safe Shutdown Capability Assessment in December, 1992. Design
documents which showed the various plots of breaker time-current
characteristic curves (CALC-E drawings) were utilized to verify the
coordination. The CALC-E drawings depict the time-current
characteristic curves for both the feeder (outgoing) breakers and the
supply (incoming) breaker of a given power distribution center. This
process was consistent with the methodology used during original plant
design.

.r
A review of the CALC-E drawings plots on December 21 and 22, 1992,
concluded that, except for four safety-related MCCs, the safe shutdown
power supplies at the 4.16kV and 600V levels have proper coordination
in the event of an Appendix R fire. The four MCCs lacking adequate
coordination were 71MCC-153, MCC-155, MCC-163 and MCC-165. Further
reviews were conducted on these_four MCCs and it was determined that
the Appendix R safe shutdown capabilities were unaffected. This
information was utilized as input to NYPA letter JPN-92-074 to the NRC
(dated December 22, 1992) regarding the Safe Shutdown Power Supply AC-
DC Coordination Analysis.

A contracted engineering firm was in the process of performing a base-
line study of the JAF Electrical Distribution System. On December 22,
1992, they were requested to review the MCC one-line diagrams and
front-view (layout) drawings to determine if the feeder breakers with
the most limiting time current characteristic curves were'shown on the
CALC-E drawing plots. The engineering firm found a number of
discrepancies. They performed revised plots of the applicable CALC-E
drawings and submitted twelve revised plots to NYPA on December 24,
1992.

_
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| The revised plots were received by NYPA on December 28, 1992. NYPA
} Engineering performed a review of the newly revised CALC-E drawings.
j. Five of the CALC-E drawings were associated with Appendix R safe
' shutdown power supplies. The information was checked for accuracy
; (breaker types and sizes) and a coordination analysis using.
| alternative methods was performed. On January 6, 1993, it was
!. determined that inadequate coordination existed in all five cases,

i The discrepancy between the existing CALC-E drawings and the newly
revised plots was due to the fact that the Architect Engineer, Stone
and Webster Engineering Corporation (SWEC), developed the: original
CALC-E drawings by assuming that coordination existed between the

! largest feeder breaker and the supply breaker, then all smaller feeder
breakers would also be coordinated. This, however, proved to be an
erroneous assumption since, as in the present situation, a smaller
feeder breaker of a different type (with different time-current
characteristic curve) may not coordinate with the supply breaker.

Through discussions with a fire protection consulting firm, it was
determined that four out of the five cases would not adversely affect
Appendix R compliance based on the fire areas in which the equipment-
and the cables were located. For the fifth case, it was determined on
January 13, 1993 that a potential for non-compliance.with Appendix R
existed. A field walkdown was performed to verify the breaker type
and size. A cable length calculatior. was prepared to determine if the
cable impedance would sufficiently limit the fault current to achieve
coordination in the fire area of concern.

The calculation was submitted for review and independent verification
to NYPA Engineering on January 20, 1993. Upon completion of.the
review the same day, it was determined that the fault current was not
limited and that adequate breaker coordination did not exist within
two fire areas, the Cable Spreading Room and the Battery Room Corridor
[NA). This resulted in non-compliance with Appendix R. JAF
Operations and the NRC Resident Inspector were notified on January 20,
1993.

A temporary change to Abnormal Operating Procedure AOP-43, " Plant
Shutdown from Outside the Control Room", was initiated on January 21,
1993, to open the feeder breaker and reset that the MCC supply breaker
if it had tripped. This temporary change was needed until the breaker.
was replaced.

NRC Fonn 366A (6491
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In parsllel, the Site Engineering Group was contacted and a Design
Equivalent Modification was initiated to replace the type THED-70
breaker with a smaller THED-50 in order to achieve adequate
coordination. Technical Deviation Request (TDR) and Design Document
Open Item were completed by January 24, 1993, to support' preparation
of the modification. Upon completion of the review and approval of
the modification on January 21, 1991, the non-complying feeder breaker
was replaced and coordination was achieved on January 24, 1993.

Cause

Normal practice during original plant design required that the largest
feeder breaker of each type be plotted against the supply breaker to
check for proper coordination. However, the original CALC-E drawings
developed ! AE only plotted the supply breaker and the largest feeder
breaker m rdless of the breaker type. This proved to be ar.
erroneous practice (Cause Code B) because a smaller feeder breaker of
a different type could have a more limiting time-current coordination
characteristic and may not coordinate with the supply breaker.

Analysis

This event is reportrble under the provisions of 10CFR
50.73 (a) (2) (ii) (B) since breaker coordination did not meet the
approved design bases, potentially affecting Appendix R compliance in
the Cable Spreading Room and the Batte!] Room corridor.

The plant had been shutdown for about 400 days and was in the startup
testing phase at about 21 percent power.

Although the inadequate breaker coordination resulted in non-
compliance with Appendix R, Section III G, " Fire Protection of Safe
Shutdown capability", the effect of the occurrence on the margin of
safety was minimal. The inadequate coordination existed in a narrow
band only where fault currents 2300 to 3000 amps exited for a short
period between 0.2 to 3 seconds. Because the impedance of the cable
helps to limit the fault current, the fault would have to occur in the
cable (not at the load). If the feeder breaker didn't trip
immediately (before 0.2 seconds), there would be a race between the
supply and the feeder breaker such that either breaker (or both) would
trip. If the MCC supply breaker tripped, the loss of the MCC loads
would be no more severe than a random failure of the MCC supply
breaker. Only one safety related train was affected. Once the
inadequate coordination was discovered, a temporary change to the
shutdown procedure to take mitigating steps and a permanent breaker
replacement modification was quickly implemented.

'
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Corrective Actions

1. A temporary change was initiated to the Procedure AOP-43 toLopen
the non-complying feeder breaker and close the MCC supply breaker.

if it tripp.ed. Completed - January 21, 1993.

2. Design Equivalent Modification DEM-93-005 was implemented to
replace the feeder breaker and achieve proper coordination on
71MCC-262. Completed- - January 24, 1993. '

i
3. Electrical Coordination Adequacy Forms (ECAFs) have been prepared

to review all the newly ~replotted CALC-E drawings including those--
associated with non-safety related power supplies. Completed.- -

February 9, 1993. '

4. Complete the review of the Electrical Distribution System base-
line study and' prepare ECAFs for the remaining CALC-E drawings.
"ompletion date - December'31, 1994. .

i

5

Additional Information
|

Failed Components: None

Previous Similar Events: LER-92-042 - Postulated Unavailability
'

of Emergency Service Water and Standby ;

Gas Treatment Due to Electrical t

Miscoordination

Related Industry Experience: NRC Generic Letter 88-15, Inadequate-

Control Over Design Processes (Part 5--
inadequate breaker coordination found
during a fire protection' program audit)
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