AFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR RECULATION

s T —

NG-TERM HYDR( 1T0RING CAPABILITIES AND RELIEF REQUEST!

ARKANSAS NUC!EAS

100t

1989, while performing & sefety analysis report review, Arkensas
Power ard Light Company (APAL) Ydentified a condition outside the design basis
for Arkansas Nuclear One, Unit 2 (AND-2). The plent has two containment
hydrogen analyzers located outside containment, each having independent suction
and return lines to containment., Each l1ine 1s equipped with one contatnment
fsolation valve (C1V) located inside containment and one outside containment,
During 1ts analysis, the 1icensec postulated @ single fatlure scenario for
these analyzers by fatling the common power source to the two inside motor
operated CIVs on the two independent return lines The valves, which receive
closure signals on high containment pressure or low pressurizer pressure, are
designed to fail as s upon & loss of actuating power, 1t was found that 11 ar
sccident scenario were to occur in which an isolation signal was received by
these valver and which wes later followed by @ 1oss of power to the common 480V
bus supplying them, then the valves could not be reopened and neither hydroger
andlyzer would be immediately aveilable for post-accident monitoring., 1In fact
¢che 30 minute operabilaty criterfon as set forth by NUREG-C737, 1tem 11.F.1,

Attachmert 6, could not be met during this scenarfo, In @ submittel deted
August 25, 1989, the licensee provided short- term corrective actions t¢
address this problem, and .ommitted tv conduct additiona) design evaluations to
‘dentify & long-term solution to the design deficiency ftself, The staff
reviewed the licensee's proposal, and on August 30, 1989, Yssued @ letter which
accepted APAL's short-term corrective actions and acknowledged 1ts commitment
to & long-term solution,

In & follow-up letter dated January 19, 1990, the licensee provided the staff
with 2 long-term solution to the design deficiency in the hydrogen sampling
1ines. The solution has been proposed for both ANO-1 and AWO-2 (AND-1/2)

APRL 81s0 concentrated 1ts efforts on reducing the oversal) time required to
place the hydrogen analyzers in service after a LOCA, While the licensee was
successful in finding @ solution to the single failure problem for the ClVs,
and has taken steps to reduce the amount of time required to initiate hydroger
monitoring, 1t proposes that unforeseen feilures could complicate the sequence
of steps such that the hydrogen analyzers might not become operable for up t¢
90 minutes, Therefore, the licensee has requested that relief be granted for
both ANO«1/2 from the requirement to have hydrogen monitoring evatlable withir
30 minutes. The licensee has instead proposed that the time requirement be
changed to 1 hour and 30 minutes, The staff's evaluation of the Yicensee's
request and supporting information follows in the paragraphs below.




2.0 EVALURTION

The staff reviewed two espects of the licensee's submittal: (1) the long-term
solution to the single failure problem with the ClVs in the hydrogen analyzer
1ines, and (2) the request that the 30 minute criterion for 1n1t1|ting hydrogen
monitoring be changed to 1 hour and 30 minutes for ANO-1/2, The steff's evalu-
ation of each propose) 1s separsted into sections 2.1 and 2.2 below,

2.1 Design change to the fsulation valves on the hydrogen snalyzer lines

The design deficiency 1dentified in August 1989 pertained to APBL's failure

to meet the single failure criterion for the ANO-2 hydrogen anelyzers, The
Yicensee found that & set of sssumed events occurring in & particuler order
could preclude the availability of the post-LOCA hydrogen monitoring system for
conteinment, Specifically, the (1Vs located on the two hydrogen return 1ines
inside containment are both poweved from the seme “red" power source (8 common
480 volt bus). These two valves are motor operated and ere designed to fal) as
s upon & loss of sctuating power, Consequently, 1f the valves were to success
fully close vpon receipt of @ containment 1sol'tion signal, and & loss of power
to the common 480V bus were to subsequently occur, these valves would fail es
f§-=1n the closed position-«thus precluding immediate operation of the associoted
hydrogen analyzers, A failure of *green" AC, DC, or "red" DC power would

result in ot least one redundant trein of hydrogen monitoring capebility being
available becsuse of the system's electrical configuration (see attached figure
end foilure analysis chort‘. The licensee has conducted design evaluations for
the affected 1ines and has determined that by replacing the motor operated CIV
inside containment on the return line of the green train andlyzer with a
solenoid operated valve, which sutomaticelly opens upon @ fatlure of “"red" AC
power, post-accident hydrogen monitoring could still be achieved and would not
be uf*octod by & single fatlure,

The staff has reviewed the schematic for the design change and sgrees with

the icensee that the containment 1solation capability (as required by 10 CFR
part 50, Appendix A, Criteria 54 and 56) {s not jeopardized by the valve
replacement because containment isolation could stil) be achieved by the exist-
ing redundant isolation valve located outside containment, which 1s powered by
*green" DC power, Although containment isolation reliability 1s reduced
somewhat by replacing o fatls-as-is valve with 2 fatls-open valve, containment
fsolation inter+ity 1s still assured by the redundant valve in this line (as

it 1s in a1 four lines) in that, despite any single active failure, each line
will sti1] fsolate. This srrangement 1s in accordance with SRP 6.2.4, para-

greph 6.J.

The staff concludes that the slight reduction in containment isolation
relfability ceused by the above modification is scceptable since 1t provides
for an increased availability for monitoring hydrogen, The staff, with
consideration of the costs which would be associated with system redesign,
concludes that the advantages of the increased avetlability of hydrogen
monitoring capability outweighs the disacvantages of the reduction in
containment isolation reliabi1ity; therefore, the modification to the design
of the hydrogen monitoring system containment isolation valves 1s acceptable,
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3,0 LONCLUSION

Based on our review of the licensee's proposed request to: (1) approve a design
change to the C1Vs on the hydrogen analyzer lines inside containment, and (2)
allow 2 1 hour extension to the 30 minute requirement of NUREG-0737 3or post-
accident hydrogen monitoring, the staff concludes that for reguest (1) the
hydrogen monitoring system will be able to perform 1ts safety function, In
addition, the requirements for containment isolation, as delineated in GOCs 54
eng 56, are setisfied by the design change, Therefore, the staff finds request
(1), @ described above, to be acceptable. However, the staff finds request (2)
unacceptable on the basis that 1t does not meet the intent of the position in
NUREG-0737,

Dated:
Principa) Contributor: D. Roberts
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(1) Concurrent failure of red DC
(¢) Delayed failure of reo DC

(3) Concurrent failure of red AC
(4) Delayed failure of red AC

(9) Concurrent failure of green DC
(&) Delayed failure of green DC
(7) Concurrent failure of green AC
(8) Delayed failure of green AC

@ Sketch not to scale
® Sketch reproduced from 8/24/89 telecopy (P&ID M=2261,8h.1)
® Sketch represents both Unite 1| and 2
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RESULTS

® No concerns regarding containment isclation capability

® Failure modes 1,2,3,5,6,7 & B will always result in at least
one channel operable

e Froblem is with failure mogde 4, delayed failure of red AC
results in "B loop flow not being available with the "B"
H, analyzer cabinet functional (alsc "A" loop analyzer
cabinet would not be functional)



RIBUTION
Docket Tile

,

al Pl




