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July 15, 1991
\CANG79103

U, 8§, Nuclear Regulatory Commission
Document Control Desk

Mail Station P1-137

Washington, D, C. 20555

SURJECT: Arkansas Nuclear One - Unit !
Docket No. 50-313
License No., DPR-51
licensee Event Report 50-313/91-007-00

Gent lemen:

In accordance with 10CFR50,73(a)(2)(i)(B) and 10CFR50.73 (a)(2)(v),
enclosed is the subject report concerning fuse/circuit breaker
coordination within the Emergency DC Power System,

truly yours,

- ey

James Fisicaro
Director, Licensing

JIF/RUS/mmg

Enclosure

ce: Regional Administrator
Region 1V
U. §. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

INFO Records Center Suite 1500
1100 Circle, 75 rarkway
Atlanta, GA 30339-3064
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Appendix R to 10CFR50 requires that protection shall be provided so that a flre
within a single fire area will not damage both safe shuidown trains. Since the
emergency DC busses of ANO-1 and ANO-2 supply both satety and non-safety loads,
a review was conducted to determine common arvea vilnerability by identifying all
room locations containing cables from both battery busses with cable lengths
from the load conters and distribution panels short enough to be subject to the
fuse/circuit breaker coordination concern, The review Indicated that czommon
area vulnerability does exist in some fire areas for both ANO-1 and ANO-2 such
that the required separation ic not assured, For ANO-1 6 the affected areas
include the Emergency Diesel Generator (EDG) corridor, the south DC equipment
room, and both 4160 VAC switchgear rooms. For ANO-2, the affected areas include
the EDG cerridor, both DC equipment rooms and the south 4160 VAC switchgear
room. A fire in any of the identified common areas could cause short circuits
which might ultimately resunlt in the loss of both emergency DC busses.

Koot Cause

The root cause for this coendition was determined to be design inadequacies
related to the Design Change Packages (DCPs) which documented replacement of the
emergency batteries for ANO-!1 and ANO-2 in 1984 and 1986, respectively. The
calculations associated with these DCPs noted the miscoordination of the fuses
and circuit braakers, but used qualitative arguments based on conservatisms used
in the calculations to deem the coordination ascceptable. These conservatisms
included; assuming a zero resistance fault, assuming that the battery discharges
to zero volts during the fault, and that termination, circuit breaker and
contact resistances are negligible. These conservatisms logically provide bases
for engineering judgement to state that the available fault currents were less
than the calculations indicated. However, in light of today's industry and NRC
positions, it is clear that such qualitative assessments cannot be substituted
for quantitative design basis evaluat,ons.

Uorrective Actions

Immadiate corrective actions which were taken with respect to this condition
included:

¢ Firewat~hes were established in the identified areas of common vulnerability
in ANO-1 and ANO-2.

* The ecircuit breaker for the ANO-1 air side seal oil back up pump (F25) was
tagged open. A temporary modification was subsequently fnstalled whick
provided fuses on the load side of the breaker to allow reclosing the
breaker,

¢ The ANO-2 plant computer inverter (2Y25) circuit breaker was tagged open,
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¢ A Continued Safe Operation (CS0) determination was developed by engineering
to document, in further detail, the technical justification for cperability.

Considering that the ANO-1 plant computer inverter (Y25) was purchesed and
installed to the same Q specifications as the Reactor Protection [JC] and
Engineered Safeguards System [JE] inverters, it was not considered necessary to
open its circuit breaker.

Change packages have been prepared to replace the existing emergency battery
fuses on both units with higher rated fuses to eliminate the present
fuse/circuit breaker coordination concern. However, in consideration of the
plant and personnel safety aspects of replacing these fuses during power
operation, ANO has elected to perform the installation during the next outage of
sufficient durarion for each unit.

E. Safety Significance

The existence of inadequate fuse/circuit breaker coordination which could result
in the loss of both emergency DC busses if a fire were to occur in one of the
identified a-eas of common vulnerability is considered to be of safety
significance. However, this significance is reduced by several factors. First,
the area of miscoordination exists only at the upper rangr of available fanlt
current and this maximum fault current is a theoretical va' '» assuming cell
discharge to zero volts rather than actual capabilities. Also, the occurrence
of a pole to pole or bhoth pole to ground short circuit of low enough resistance
to allow fault currents to reach sufficient values to cause fuse melt prior to
breaker trip is very unlikely, especially considering that this specific type of
fault must oceur in close proximity to the affected buss.

10CFRS0 Appendix R requires that a loss-of-offsite power (LOOP) be assumed when
asaessing plant safe shutdown capability. A fire in one of the identified
commori vulnerability areas causing short circuits which result in the loss of
both batteries, if combined with a LOOP, would result in the loss of all AC and
DC power. However, as shown in ANO calculations, no initial protective action
needs to be completed to protect the core following a plant trip caused by the
fire for at least 30 minutes for ANO-1 and 50 minutes for ANO-2Z. During this
time the EDGs could be manually started following guidance in existing plant
procedures, thus restoring AC and DC power and completely mitigating the effects
of the battery loss. Therafo.e, the postulated fire wouid not result in damage
to either shutdown train and Appendix R criteria would not be violated.

It shouild also be noted that all of the fire zones affected by this condition
are equipped with smoke detectors with Control Room annunciation. Additionally,
the EDG corridors are equipped with "line type" fire detection and a deluge
suppression system.
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F. Basis For Reportability

The existence of inadequate fuse/circuit breaker coordination which could result
in the loss of both emergency DC busses {f a fire were to occur in one of the
identified areas of cor. oan vulnerability is considered to be a condition outside
the plant's design b and is reportable pursuant to 10CFR50,73(a)(2)(i)(B).
This condition is also reportable pursuant te 10CFR50.73(a)(2)(v) since a fire
in one of the areas of common vulnerability could result in the loss of both
emargency batteries,

G. Additional Information

There have been no previous similar events reported by ANO regarding inadequate
fuse/circuit breaker coordination.

Energy ' trv ldentification System (EIIS) codes are identified in the text as
[XX].



