T ————————— "

UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

ot 12 At

]
Trae®

MEMORANDUM FOR: George W. Knighton, Chief, Licensing Branch No. 3, Division
of Licensing

FROM: Olan D. Parr, Chief, Auxiliary Systems Branch, Division of
Systems Integration

SUBJECT: REQUESf FOR ADDITIONAL INFORMATION REGARDING POST-FIRE
SAFE SHUTDOWN CAPABILITY - BEAVER VALLEY UNIT 2, AUXILIARY
SYSTEMS BRANCH

The Auxiliary Systems Branch has reviewed Beaver Valley, Unit 2 FSAR Section
9.5.1, "Fire Protection System," the Fire Protection Evaluation Report, and
the responses to previous staff questions concerning the ability of the plant
to achieve and maintain a safe shutdown condition following a fire. As a
result of this review, the enclosed request for additional information has
been prepared. A response to these questions is needed in order for us to
complete our review. Attachment 1 to the enclosed request provides our
zuidance with respect to the fire protection associated circuit review.

ttachment 2 provides additional guidance regarding allowable repairs to
achieve cold shutdown.

D. Parr, Chief
iary Systems Branch
Division of Systems Integration
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AUXILIARY SYSTEMS BRANCH
REQUEST FOR ADDITIONAL INFORMATION
BEAVER VALLEY POWER STATION, UNIT 2

Section 2.5.3 of the Beaver Valley, Unit 2 Fire Protection Evaluation
Report indicates that the postulated control room fire is limited to

the ignition of one train of safety-related panel wiring. Section
7.4.1.3 of the FSAR indicates that a control room fire is not postulated
to generate spurious-or unwanted control signals which would prevent
establishing hot standby from the emergency shutdown panel (ESP). In
addition tc above, Figure A5-15 - Alternate Shutdown Panel, contains a
note that states "To date, an exposure fire is not postulated in the
control room, only loss of habitability."

Standard Review Plan, Section 9.5.1, which incorporates the criteria of
Appendix R to 10 CFR 50 requires that the fire hazards analysis include
exposure fires which could damage both trains of safe shutdown systems if
they are located in a single fire area and not sufficiently separated.
Further, the assumption that spurious or unwanted control signals will not
result from fire damage is not consistent with the SRP criteria. Based on
the above criteria for the control room:

a. Revise your submittal "Fire Protection Evaluation Report" and identify
any necessary modifications to assure that fires will affect the safe
shutdown capability as indicated by the above criteria, or

b. Provide justification for your position and identify any resulting
deviation from the above criteria.

Describe the details of your proposed design to demonstrate that you
satisfy the criteria of Section C.5.b and C.5.c of Branch Technical
Positions CMEB 9.5.1 by providing the following information:

a. Describe the methodology used to verify that proper separation is
provided for the safe shutdown capability in accordance with the
guidelines of C.5.b of Branch Technical Position CMEB 9.5.1. Provide
the area arrangement drawings showing the safe shutdown system
including the cable routing.

b. Address the means you will provide for assuring the proper functioning
of your safe shutdown capability, assuming fire induced failures in
the associated circuits. Attachment 1 identifies our concerns with
associated circuits. This attachment also provides guidance for
reviewing the associated circuits of concern and the additional
information we need. Your response should specifically address Part
I1.C of this attachment.

In evaluating your response to Part II.C of this attachment regarding
spurious actuation of equipment, the staff intends to utilize the
following guidelines:



a. The safe shutdown capability should not be adversely affected by any

one spurious actuation or signal resulting from a fire in any plant
area; and

b. The safe shutdown capability should not be adversely affected by a
fire in any plant area which results in the loss of all automatic
function (signals, logic) from the circuits located in the area in
conjunction with one worst case spurious actuation or signal
resulting from the fire; and

c. The safe shutdown capability should not be adversely affected by a
fire in any plant area which results in simultaneous spurious
actuation of all valves in high-low pressure interface lines.

Aside from the fact that the emergency shutdown panel (ESP) is capable
of controlling two safety-related trains while the alternate shutdown
panel (ASP) is only capable of controlling one shutdown train, the
applicant should identify and describe all functional differences and
Timitations of the two shutdown pznels in attaining and maintaining
either a hot or cold shutdown conditions. Also, identify the conditions
for which these panels will be utilized.

The applicant's submittal does not indicate whether repairs are required
to achieve cold shutdown. The applicant shall identify any required
repairs. It is our position that systems and components used to achieve
and maintain hot standby conditions must be free of fire damage and capable
of maintaining such conditions without repairs. Systems and components
used to achieve and maintain cold shutdown should be either free of fire
damage or the fire damage to such systems should be 1imited such that
repairs can be made and cold shutdown achieved within 72 hours. Attach-
ment 2 (Memorandum from R. Mattson to R. Vollmer dated July 2, 1982) pro-
vides additional guidance regarding allowable repairs to achieve cold
shutdown.

The applicant should provide a conmitment to develop and implement alter-
nate shutdown procedures prior to fuel load. These procedures should
address manpower requirements and manual actions to accomplish shutdown.
A summary of the operator actions needed for safe shutdown should be
provided for our review.




- \J.

‘ 0 ATTACHENT )
. oy
CIATED CIR

1. JNTRODUCTION ; “a

The foTh’Mng discusses the requirements for protacting redundant and/or
S1ternative aquipsent meeded for safe shutdown 1n the event of a fire.

Shutdown equipment 11 the pplicant/licensee olects T demonstrate that the

ecuipment 15 t0 be free of fre damage. Appendix R does a1low repairable
damige to co1d shutdown equipment.

Using ;uc requirements of ;utioni 111.8 and 1!1'.1 of Appendix .l. the ;
Capatility t achieve Mot shutdown RSt exist given & fire 1n any ares .
of the plant 1n :uumcﬁon with a Jozs of oﬁ'ﬂu Power for 72 hours.
Section 111.6 of Agpendix R provides four metsods for ensuring that the
Bot shutdown capability 4s Ww..",‘" firss. The fi7st three Sptiom

| @5 defined in Sectfon 111.5.2 provides methods for protection from #ires

of equipment needed for kot shutdown:

1. Redundant sys tems 1uc,‘luding'm"lqs. iquim. and associated circuits

Wiy be separated by a three-hour #ire rated barrier; or,

2. ltdu;nam Systams hchm;n cables, equipment and associated circuits
- mey be mng){ s horizontal ¢istance of more than 20 feet with
%0 intervering combustidles. 1s sddition, ¥ire detection and an auto-
mtic_fre suwppression systam are required; or, ‘

3. Medundant systams including cables, equipment and associated circuies -y
B¢ enclosed by & one-hour ire rated barrier. In addition, fire detertors
and an autommtic fMre Swppression system are required. '

-
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The Tast option as defined by Section 111.6.3 provides &n alternative shut-
@am capability to the redundant traing damaged by a fire.

the fre.

11. Associated Circuies of Comcern , '..

The following discussion provides A) & definition of associated circuits for

information required dy the STaff 0 review associated circuits. It 4s

. fmportant to note thn our interest is only with those circuits '(ubh;)
whose fire-induced fatlure could atfece shutdown, 'M«‘Hms for mumin
the safe shuﬁom capadility from the fire-Induced faflures of assocfated

_ Circuits are provicad. These guidelines do not 1ieit the alternatives
lnnnbl:'to tM‘ Hé,gasic fog'mu:t_iﬁ_ the shutdown capability. ,l'l"l
Proposed methods for protection of the shutdown capadility from #re-
ﬁmcoq failures m_l be evaluated by the stafrr t.b'r Acceptability.

A. Our concern 15 that Circuits within the fire ares will receive fire
damage which can affect shutdown Capability and thereby prevent post-
fire safe shutdown. Assocfated Circuitse of Concern are defined a5 those

"5.',5"5.‘ Tion for assoctated circults 15 mot axactly the same as the defimition

Prasented fn IEEE-384-1977.
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czbles (ufcty related, m-smty related Class IE. and non-Class

-

1. Havg § physica) separation Tess than that required by Section 111.6.2 -
of Appendix R, and;

2. Have one of tho !b‘nwinr
a. a comron power sourco with m shut.‘zm equipment (ndunam or
~ “altarnative) and the Power source 1s mot electrically protected
from the circuit of concern by coordinated tmt.on. fuses, or
similar devices (see diagram 22), or |

b.‘ £y mnection 0 circuits of oquimt whose tpuﬁous cacntion
~ would sdversely affect the shutdown capability (e.g., mms
isclation valves, ADS valves, PORYs, stean mnm nanspm-lr.
durp valves, 1nstn~nt.nion. stean bypass, m ) (see cmm ),
.’ a comon enclosure (e.3., m:cny. u‘nﬂ. Jm;n) with the shut-
. dowm cables (ndmdlm and nummn) and,

(1) ln not olcctﬂnny uraucm! by :"tuit mmn. fuses or
similar devices, or

(2) )] allow ampt‘lm of the fire into the common cnclosun
3 EEY (see #agran 2). X
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B. The fo'nadng guideiines are for muctlan the shutdown capability from
fire Induced failrues of circuits (cables) 1n the #ire ared. The shutdown
capab{Hty may be protected from the adverse effect of domage to associated ~ -
tircrits of concern by the ﬂmuﬂng m

1. Provide protection between the usodauﬂ ﬁmits of concern and the
shutdown circuits as per Section 11.8.2 of Appencix B, or ',

3 0. For a common power source nsooflmduuddfwn.

.AIumﬁn Shutdown Mr sourze. To mm that the :oordiu-
tion criterfa are met the following should mly '
. (1) The uamua :-lrnrlts of concern 1ntlv'nm1u9 devices
| (breakers of fuses) time-overcurremt trip characteristic
for all eireuit faults stould camse mWM device
| o interrupt the fault current prior to frittation of a trip
of any mstreas fnterripting device -ma will cause a Joss
. Of the common power somc. :

(2) 'm power source shall Spply the mecessary fault current
for sufficient time t snsure the proper Interruption without

‘1633 of fanction of the shutdown loads.
> .’. . ) . - « 5 L ) ! .
The accaptadility of » rticular fwterrupting device 1s

. = considersd demmmstrated 1f the ™ owing cirteria are met:
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(1) The intermpting device design shall de factory tes ted
= . 0 werify overcurrent protaction as designed 1n 2czordance
with the applicable W, AXSI, or NDMA standards. - .

i
‘uy

' : (11) - Por Tow and medium voltage swritchgear (480 ¥ and adove)
| elreit breaker/protective relay perindic testing shall
demonstrate that the overall an:n n:h-u v-‘lns '
. within the Vimits m:mu in the destgn criteria. “This
\ tut'lag may be ummd asa uriu bf omlminy tests.

(141) blbd case circuit preakers mn nﬂuicﬂ‘ly be manually
exercised and 1asm¢ to ﬂum ease of mntﬂm. On
& rotating ﬂfuﬂing cutaje basis a sample of these treakers
‘ . shall be tasted detarmine that breater drift is within
P ' 4 ‘ that allow. d by the design cﬂuﬂa. !rulms ‘should be
| ~ ' tasted in accordance with am scceptes O mmg metrodology
" Such as nn. m 0§ n. |

(1v) Fuses when osed as 1m»nt1ng devices P mt require
nr'ledic t-tiq. Adrinistrative controls must insure
" that replacement funs with ratings other than those
‘.uucua for proper coordination are not acddmﬂy used.

b. For circuits of ocquipment and/or ceponents dnu spurious mnﬁn
wuld affect the capability to safely shutdown: |




e

(1) provide : means to 1s0late the equipment and/or components from

= " the fire ares Prior to the fire (1.0, Teve power cables
“S 3  open dmﬂ breakers); or -
(2) provide electrica) mmm that’ ’ronuts Spurious operstion.
Potential 1soution devices include bmkm fuses, ampli.
ﬁcn. control switches, eumat ms ﬂhr qmc uup‘lm.
nhn and tnusducm. or
(3) proﬁu a means t detect spurious operations and then proce-
dum_tn defest the zaloperation of equipment (f.e., closure
i of tnc No:t valve 1¢ PORY »uﬂom!y operates, opening of
the berakers to stop spmws eperation of safety wmm).:
€. For common uc!um cases of usac‘llud :ﬂ'arla
(1) ‘ provide appropriate measurass tn mmt malmn of the
'ﬁn and ' :
{2) nnvido o'lc:triu'l mtu.-tion (i.o.. breakers, fuses or
: smur devices)
NFORMATION
Tln following informtion 4 nqu‘!nd to demonstrats that associated

circuits will mot prevent mﬁm or cause -Ienrrmm of the
m mthod: -1 . ' ;

Descride the mug msed mou ttn mm of associated
‘eircuits adversely 8ffecting the shutdown capability. The description
of th methodology should include the -M used to fdentify th
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- efreutts which share & common power supply or a comon enclosure
«<'th the shutdown System and the circufts whose spurous operation - .
uould affect shuthn Additionally, the description should Include
the methods uod to fdentify 4f these e‘lnu‘iu m uucuud circuits
of concern due to their location 1n the fire ared.

.

b. Show that fire-fnduced failures (hot shorts, open circuits o shorts
to ground) of each of the associated cirﬁna of concern will not
prevent operation or cause maloperation of the srwumm sethod.

& Thc residual hut rexva] systam 1s uncnn: 2 Tow pressure sntn that

" {interfaces with the high pressure primary colant system. To preclude
[ wu ﬂrrough this interface, we require m'mm with m recommenda~
tions of lm:ch Technical Position RSB 5-1. 'Thus, e 1ntorfnn st
Tikely consists of oo mnt and 1mt Sotor operated valves.
'nnu o motor operated valves nd am associated nb!u say be
subject to a liaglc fire hazard. It 13 pur concern that this single
fire could cause the two valves & open vesulting in a fire initiated
A0CA through the high-Tow msm mt. interface. To assure that this
interface and other high-low pressure interfaces are adequately protected
from the effects of a sifigle fire, we require the following information:

) 8. Identify each high-low pressure interface that uses redundant
electrically controlled devices (such as two series motor operated
.valves) to 130Tats or preclude mpture of any primary eoolant.

b. For ech set of redundent valves identified in a., verify the
redundant cabling (power and control) have adequate physical
separation as required by Section 111.6.2 of Appendix R.

—
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€. For each uu where adequate separition 1s mot Provided show that

" fire Induced failures (hot short, epen circuits or short to ground)

-of the cables will mot cawse s loperation and nm: in a LOCA. i
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MEMORANDUM FOR: Richard H. Vollmer, Director, Division of Engineering
FROM: Roger J. Hattson, Director, Division of Systems Integration

SUBJECT: POSITION?STATEMENT ON ALLOWABLE REPAIRS FOR ALTERNATIVE
SHUTDOWN AND ON THE APPENDIX R REQUIREMENT FOR TIME
REQUIRED TO ACHIEVE COLD SHUTDOWN

Some licensees have experienced difficulties in interpreting two areas of
Sections III.G and III.L. The purpose of this memorandum.is to inform you

of these two areas and interpretations which we believe are needed. These
interpretations pertain to the (1) allowable repairs to achieve safe shutdown
and (2) allowable time to achieve safe shutdown. The interpretations which
follow are not new. We request Your concurrence in this matter.

Allowable Repairs to Achieve Safe Shutdown

Section II1.G.1 of Appendix R states that one train of systems needed for hot
shutdown must be free of fire damage. Thus, one train of systems needed for
hot shutdown must be operable during and following a fire. Operability of
the hot shutdown systems, including the ability to overcome a fire or fire
suppressant fnduced maloperation of hot shutdown equipment and the plant's
power distribution system, must exist without repairs. Manual operation of
valves, switches and circuit breakers is allowed to operate equipment and
isolate systems and is not considered a repair. However, the removal of fuses
for isolation is not permitted. A1l manual operations must be achievable
prior to the fire or fire suppressant induced maloperations reaching an unre-
coverable plant condition.

Modifications, e.g., wiring changes, are allowed to systems and/or components
not used for hot shutdown, but whose fire or fire suppressant induced malopera-
tions may indirectly affect hot shutdown. These repairs must be achievable
prior to the maloperations causing an unrecoverable plant condition.

Repairs for cold shutdown systems are allowed by Section III.L.5 of Appendix

R. For cold shutdown capability repairs, the removal of fuses for isolation

and the réplacement of cabling is permittec. Also, selected equipment replace-
ment, e.g., such as replacing a valve, pump, control room controls and instru-
ments, will be reviewed on a case-by-case basis to verify its practicality
within the appropriate time constraints. Procedures for repairing damaged
equipment should be prepared in advance with replacement equipment (i.e., cables"

Contact: 6. Harrison, DSI:ASB, ‘(25 €;>
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made-up with terminal lugs attached) stored onsite. AN repairs should be of

. sufficient quality to assure safe operation until the plant is restored to an

operating condition. Repairs not permitted include the use -of clip teads in
control panels (which means that hard wired termina) lugs must be vsed), and
the use of jumper cables other than those fastened with terminal lugs.

When repairs are necessary in the fire area, the Ticensee will have to demon-
strate that sufficient time is available to 2llow the area to be re-entered and
that expected fire and fire Suppressant damage will not prevent the repair from
taking place and that repair procedure will not endanger operating systems. In
addition, written procedures must exist for the orderly transfer of control from
the control room and the remote shutdown stations and vice versa. The repairs
to cold shutdown systems are considered to he an upper 1imit. The licensee may
design the plant so that cold shutdown can be achieved without repair.

Allowable Time to Achieve Safe Shutdown

s

Section III.G of Appendix R states that fire damage to cold shutdown capability
must be limited to damage that can be repaired within 72 hours. Section III.L.
of Appendix R states that the alternative shutdown capability shall be able to
achieve cold shutdown within 72 hours. Further, Section III.L.5 of Appendix R
states that fire damage shall be 1imited so that the systems can be made operable
and cold shutdown achieved within 72 hours. Sections III.L.1 and ITI.L.5 state
that a plant must be capable of achieving cold shutdown using only onsite power
prior to the elapse of 72 hours. Section ITI.L.5 also clearly states that off-
site power is assumed restored after 72 hours in that equipment and systems not
needed until 72 hours may be powered by offsite power only.

We have been using and propose to continue to use Sections III.L.1 and III.L.5
in our evaluations. Thus, a licensee should have the capability of repairing
equipment and achieving cold shutdown within 72 hours using only onsite power.
The 72 hours is considered an upper limit; a licensee may 1imit the repairs and
achieve cold shutdown in a shorter time frame,

We have applied the interpretations of Sections III.L.1 and III.L.5 of Appendix
R to approximately twenty plant fire protection reviews. We propose to continue
to use ‘the interpretations discussed above for future alternative shutdown re-
views. If you agree. then please indicate your concurrence at the bottom of

this page and return to me. ﬁ;)
Roger J. ztma?z:’r\

Division of Systems Integration
Approved:

Richard H. Volimer, Director
Division of Engineering

€C: See next page.
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