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ATTACHERT 1
o

© ASSOCIATED CIRCUIT SULDANCE

INTRODUC

The fcﬁﬁuing discussas “he requirements for protecting redundant and/or

alternative equipment heeded for safe shutiown in the event of a fire.

The requirements of Appendix R address hot shytdown ruﬁmnt which myse

be free of fire damage. The following requirements also apply o r:n‘!d
hutdown equipment {¢ the applicant/licenses elects to demrsm‘e that the

equipment 15 0 Le free of fire damage. Appendix R does allow rerairadle

damage to ¢old shutdown equipment.

Using iﬂe requirements of Sections 111.5 &nd 111.1L of Appendix R, the
capability to achieve hot Shutdown must exist §1vm a fire ‘n any area
of the plant in conjunceion with 8 .Tors of offsite power for 72 hours.
Section 111.6 of Appendix R provides four Methods for ensuring that the
hot shutdown ca:abi‘Ht} is protected frnm fires. The first three bptiors
85 defined in Section 111.5.2 Provides methods for protection from fires
of equipment needed for hot shutdown:

1. Redundant Systems including zabdles, equipment, and associated circuits

may be separated by a three-hour fire rated barrier; or,

Redundant systems including cables, equipment and associated circuits
-2y be separated by a harizontal distance of more than 20 fest with
no intervening coudustibles. In addition, Tre detection and an auto-

Watic fire swpression system are required; or,

Pedundant systems including cables, squipment and associated circuits may
be enclesed by a one-hour fire “ated parrier. In ldc‘ltwn. fire detectors

&nd an automatic fire suppression system are required.
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The last ¢ption as defined by Section 111. 8.3 provides an alternative shut-
down capability to the redundant trains damaged by a fire.

4. Altarfative shy /tdown equipment must be independent of the cables,
equipment ard associated circuits of the redundant Systems Aamaged by
the fire.

L]
Associated Circuits of Concern

.

The following discussion provides A) a definition of Asso: ated circuits for
ppendix R consideration, B) the guidelines for protecting the safe shutdown
capability from the fire-induced failures of associated circuits and C) the
information required by the stasf ¢» reviow associc ced cfrcuits. It is
feportant to note thai our interest 1s only with those circuits (cadles)
wiose fire-induced fatlure could affect shutdown. .Gu1de71nes for protecting
the safe shutdown Capability from the fire-1nduced faﬂur:'s of associated
Circuits are pravided These guidelines do not 1imit the alternatives
ln‘hbm to the Hcmsee for prote'ting the shutdown capasility. Iﬁ

Proposed methods foo orouction of the shutdown capability from fire-

induced failures will be evaluated by the stiff for accuptability.

A. Our concern 1s that circuits within the fire area will receive fire
damage which can affect shw:oun capability and theredby prevent post-
fire safe shutdown. Assocfated Circyftse of Concern are defined as those
n '_?Trﬁ'.'a‘on for assoclated circuits 15 not exactly the same as the definition

- TET™ @ans s o
Dres 41 :4‘ 1:: Sl ION= 1371,
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cables (safety related, non-sefety related Class 1E, and non-Class

1E) that:.

1. Have § physical separation less than that required by Sectien 111.6.2

of Appendix R, and;

Have one of the following:

8. & oommen power source with the shutdown equipment (re:uncAnf‘or
alternative) and the power source s not electrically protected
from the circuit of concern by coordinated brea(ers. fuses, or

similar devices (see diagram 22), or

» connectica to circyits of equipmgnt whose spurious operation
would adversely affect the shutdown capability (e.g., RHR/RCS
isolation valves, ADS valves, PORYS, steam generator atmospheric

gurp va?ves; instrumentztion, steam bypass, etc.) (see diagram 2b),

or

. a common enclosure (e.g., raceway, panel, junction) with the shut-

down cables (redundant and alternative) and,

(1) are not electrically protected by circuit breakers, fuses or

similar devices, or

(2) w111 allow propagation of the fire into the common enclosyre

(see dMagram 2¢).




32 wesbejd
| Lmoppoys

PP Yoymes pmyenndo

. 93.3‘.\. Deogm .ﬁ:r.\.nk\.

v

‘¥ xipuaddy Jo 2-9°111 wej1das jo
{1-%) sydesbered-qus ojejadosdde ayy
199w 2A0qe wnos Sau)aseq voue oy

vieidny
sd‘.\(‘h

L

i I

-
-

2T oo "

T A a

//////7’ r &

vasy vl vIiwy 3w

Hu1k03 Jo sTiionid ailvidossy Jo Siiaivid

N2 weshiepy

—

/////////

Al
Fary ’

VZ wesfiegq

rad

7 o

kel 8 P PP

Veily 2wy




-‘-

The following guidelines are for w;u:ﬁnp the shutdown capability fram
fire 1-ndx;:ed failrues of circuits (cables) in the fire area. The shutdown
u;;a::iiify ®ay be protected from the adverse effect of damage to associated
circuits of concern by the following methods:

1. Provide protection between the associated circuits of concern and the

s

shutdown circuits as per Section 111.6.2 of Appendix R, or

2. a. For a comon power source case of associated circuits:
Provide load fuse/Sreaksr (rterrupting devices) to feeder with
fuse/breaker toordination o prevent loss of the redundant or
'Alum‘.ive Shutdown power source. To ensure that the co:rdina;
tion criteria are met the following should apply:
(1) The assoriated circuits of concemn intermupting devices
(breakers of fuses) time-overcurrent trip characteristic
for all circuit faults sﬁnuld cagse the hurrqﬁng device
t0 interrupt the fault current prior to initiaticn of a trip
of any upstream interrupting device which uﬂT cause a loss

~ of the common power source,

The power source shall Supply the mecessary fault current
for sufficient time to ensure the proper interruption without
loss of function of the shutdown loads.

The acceptabllfty of a particular tnterrupting device 1s

cons{dered demcnstrated 11 the ™1 lowing cirteria are net:
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(1)

e
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(11)

The interrupting device du1gnv shall de factory tes ted

- to verify overcurrent protection as designed 1n accordance

with the applicable WL, ANSI, or NEMA standards. i

For Tow and medium voltage switchgear (480 ¥ and adove)
circuit breaker/protective relay periodic'usﬁng shall
demonstrate that the overzll :nm-d‘lmtion SM vmins

: U’ltMn the Vimits specified in the daign :ﬁuﬂa. This

(111)

(1v)

testing may be perfomd a2 ur‘lu of avcﬂupping tests. -

!b?ded case circuit breakers shall pcr‘!ad‘luﬂy be manually
exercised and hmm:ud t0 1uwn ease of cperation. On

a rotating nfue‘ling cutage basis a sample of these breakers
mn be tested tn determine ﬂut breater drift is within
that allowed by the design cﬂuﬂa. lrukers ‘should be
tnsud in accordance with an l:a:md Qc tuﬂng mettodology
such as MIL STD 105 D. '

Fuses when used as 1mwﬂng devim - mt require
periodic t.stﬂsg. Azrinistrative controls must 1mun

| that replacement fuses with ratings other than those

- selected for proper coordination are not lccidmt}y used.

b. For circuits of equipment and/or components whose spur*lous operation

would affect the cepadility ¢o safely shutdown?
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provide a means to Txofate the equipzent and/or components from
the fire area prior to the fire (f.e.. remove power cables

open circuit breakers); or

provide electrical 1solation that prevents spurious ocperation.
Potentfal fsolation devices include breakers, fuses, ampli-
fiers, control switches, c:m-znt XFR.a fiber op‘ic csua’z"

rehys and transducers; or

provide a means to detect spurious operalions and then proce-
dures to defeat the maloperation of equipment (f.e., closure
of the block valve 1f PORY spuriously operates, cpening of

the berakers to stop spur“ou:.l cperation of safety injection);

For common enclosure cases of associated circuits:

(1) 'provide appropriate measures to prevent propagation of the

fire and

(2) provide electrical protection (i.e., breakers, fuses or
similar devices)

INFORMATISN REQUIRED

The following information is required to demonstrate that associated

circuits will mot prevent operation or cause maloperation of the

shutdbvn e thod:

2. Describe the methodology used to assess the potential of associated
circuits adversely affecting the shutdown capability. The description
of the methodology should include the methods used to {dentd fy the
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B circuits which share a cormon power supply or a cooron enclosure
th the shutdown usté: and the circuits whose spurious cperation
would affect shutdown. Additionally, the description should include
the methods used to {dentify 1f these circuits are associated circuits

of concern due to their location in the fire area.

*
Show that firz-induced failures (hot shorts, open circuits o'r shorts
to ground) of each of the associated circuits of concern will not

prevent operation or cause maloperztion of the shutdown sethod.

The residual heat removal system is g2nerally a Tow pressure system that

interfaces with the high pressure primary coclant system. To preclude

& LOCA through this interface, we require ca:;"riance with the recommenda-
tions of Branch Technical Position RSB 5-1. Thus, the 1nterﬂu most
1ikely consists of two redundant and independent motor operated valves.
These two motor operated valves and their associated cables may be
subject t0 a single fire hazard. It 1s pur concern that this single

fire could cause the two valves to open resulting in a fire initiated
LOCA through the high-low pressure system interface. To assure that this
interface and other high-low pressure inmterfaces are adequately protected

from the effects 0" a sifigle fire, we require the following information:

Identify aach high-low pressure interface that uses redundant
electrically controlled devices (such as two series motor operated

valves) to isolate or preclude rpture of any primary coclant.

For each set of redundant valves {dentified in a., verify the
redundant cabling (power and control) have adequate physical

separation as required by Section 111.6.2 of Appendix R.

—




€. ror each case where adequate separation s not provided show that

fire induced faflures (hot short, open circuils or short to ground)

= :_;f the calles will not cause maloperation and result in a LOCA.




