Kl "GU(,
»
’

: z\e ™ (5

2 -
Trant

UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20655

O
P

o SVArg
N s

Y

o,
."ltqoa

ENMCLOSURE 2

SAFETY EVALUATICK BY TKE OFFICE OF NUCLEAR REACTOR REGULATION
by KELATIVE™ YU RPRERDIX R EXEMPYIUNY” REDUESTED FOR

INTA ETECTRIC AKD” POWER TOMPANY """~
""""Shth’PUﬂ!R'STI;TUF
~ UNITS T AND 2"

-
DOCKET MOS.  EU-7RU AND 50-28)

B N

1.0 INTRODUCTION

By Tetter dated July €, 1984, the Virgiria Electric and Power Company [the
'fcensee) sutnitted a report describing 1ts cempliance with Appendix R to 1€
CFR £C. The submittal requested exemptions from Sections II1I.G, I11.J and
ITT.L o Appercix R to 10 CFR 5C, Additicnal informatior was submitted by
letters dated November 2C, 1684, Apri) 10, 1986, September 3C, 1986 and
Cctober 1€, "®f7. The exemption requests identified in the submittals are the
sub’ect of this evaluation.

Sectior I11,G.1 of Appendix R requires fire protectior features to be previded
for structures, systems, and componerts important to safe shutdewn and capable
of Ymiting fire damage so that:

8. Cre train of systems recessary to achieve and maintain hot shutdown
cenditions frem either the control room or emergency contrcl station(s) s
free of fire canage; and

. Systems recessary tc achieve and matrtain cold shutdown from efther the
cortrol rcom or emergency control station(s) can be repaired within
72 hours.

Sectior III.G.2 of Appendix R, except as provided for in Paragraph III1.G.2,
requires that one train of cables and equipment, including associated nonsafety
circuits that could prevent operation or cause ma’cperation cue to hot sherts,
open circuifts, or shorts to ground, recessary tc schieve and maintair cafe
shutdown be maintained free of fire damage by one of the folluwing means:

a. Separation cf cables and equiprent and associated ronsafety circuits ¢f
redundart trains by a fire barrier having a 3-hour rating, Structural
steel forning a part of or supporting such “ire barriers shall be protected
to provide fire resistarce equivalert to that required of the barrier.

. Separation ¢f cebles and equiprent ard associated ncnsafety circuits of
redundant trains by a horfzontal distance of more than 20 feet with rc
intervening combustibles or fire hazards, In addition, fire detecters ard
ar autcratic fire suppressior c¢ystem shall be installed in the fire area.
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c. Enclosure of cables and equipment and associated nonsa‘ety circuits of one
redundant train in a fire barrier having a 1 hour rating. In addition,
fire detectors and an automatic fire suppression system shall pbe installed
in the fire area,.

If the above conditions are not me*, or where redundant trains of systems
required for hot shutdown may be subject to damage from fire suporession activ-
ities or from the rupture or inadvertent operation of fire suppression svstems,
Section I11.6.3 requires that there be alternative or dedicated shutdown
capability independent of cables, systems, or components in the fire area of
concern. It also requires that fire detection and a fixed suppression system
he installed in the fire area, zone, or room of concern,

Because it is not possible to predict the specific conditions under which fires
may occur and propagate, design basis protective features rather than the desiagn
basis fire are specified in the rule. Plant-specific features may require pro-
tection different from the meisures specified in Section II7.G. In such a case,
the licensee must demonstrate, by means of a detailed fire hazards analysis,
that existing protection or existing protection in conjunction with proposed
modifications will provide a level of safety equivalent to the technical
requirements of Section II11.G of Appendix R.

In summary, Section I1I,G is related to fire protection features “or ensuring
that ore train of systems and ascociated circuits necessary to achieve and
maintain safe shutdown are free of fire damage. Either fire protection con-
figurations must meet the specific requirements of Section III.G or an
altervative fire protection configuration must be justified by a fire hazards
analysis, Generally, the staff will accept an alternative fire protection
configuration if:

-- The alternative ensures that one train of equipment necessary to achieve
hot shutdown from either the control room or emergency control station(s)
is free of fire damage.

-= The alternative ensures that fire dama?e to at least one train of equipment
necessary to achieve cold shutdown is limited so that it can be repaired
within 72 hours (minor repairs using components stared on the site).

-= Fire-retardant coatings are not used as fire barriers,

-= NModifications required to meet Section III.G would not enhance fire pro-
tection safety levels above that provided by either existing or proposed
alternatives.

-- Modifications required to meet Section TII.G would be detrimental to overall
facility safety.



¢.C AUXILIARY, FUEL, AND DECONTAMINATION BUILDINGS (FIRE AREA 17)

2.1 Exemption Requested

An exemptior was requested from the requiremerts of Section I[11.6.2 to the
extent that 1t requires fire detecticn ard fixed autonatic suppressicn systems
be previded thrcughout the fire area, room, or zone for which an alternate shut-
down capabi’ity has been previded.

rA¥ rﬁscuss1og

The licensee has statec ir exemption request 1 that Fire Area 17 does rot reet
the requirements of Section II1.G.2 because fire detection and fixed automatic
suppression systems are rct provicded throughout the fire area.

Fire Area 7 includes Fire Zores 17-1a ard 17-2a and consists of the auxiliary,
fuel, and decontaminaticn buildings. The bu11d1ngs are located-sice-by side in
& north/south orientaticn, with the auxilfary building to the south, the decon-
tarinetion building to the north, and the fuel building in the center. This
fire area contains the six charging pumps, the component ccciin? water (CCW)
purps, the charging pump-cooling water pumps ard associated cabling ard valves
fer ¢ of the pumps.

Fire Area 17 {s beurded to the south by the service building and each units’
cable vault/tunre! (Fire Areas 1 ard ?2), to the rorth by the plant extericr, to
the east by the primary cortainnert and the cable vault/tunne! for Unit 2 (Fire
Areas € and Z, respectively), and tc the west by the primary ccntainment ard
the cable vault/tunnel for Unit 1 (Fire Areas 15 and 1, respectively). ANl
barriers of adjacent fire areas are of 2 hour ratec reinforced concrete con-
structior, and electrical ard piping penetrations are sealed with 2 hour fire
ratec sivicone foar, except for penetrations to the contairment.

The auxiliary building 1s a four-story structure consisting of elevations 2 feet,
C inch; 2 feet, 6 inches; 27 feet, € inches; and 45 feet, 10 inches. The CCW
purps, charging pumps, and charging pump-cooling water pumps are located on the
¢-foot, O inch elevation. The CCW pumps are locatea in the main open flcor

area of this elevation. Each charging purp 1s located in a separate cubicle
accessed from the 12 foot, O frch elevation. Charging pump-cccling water pumps

-

ftwo each for Units 1 and 2) are located outside the charging pukip cubicles,

The fuel building section of Fire Area 17 1s a two-story structure, The decer-
tamination building 1s a three-story structure, consfsting of the 6 foot,
10 inch; 22 foot, O fnch; and 47 foot, & irch elevaticns.

An automatic fire detection system, which arnunciates in the contro’ room, is
provided in Fire Area 7. Smoke detection 1s prcvicded on cach elevation of the
auxiliary building, but it does rot neet the criteria of full area coverage,
Cetectors are installed in a1l locations with significant zmounts of combustiblee
and near safe shutdown components,
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Each charging pump cubicle has one ceiling-mounted and one duct-mounted smoke
detector., Two cefling-mounted detectors are irstalled above each urit's charging
pump-cccling water pumps, which alsc alarm in the control room.

The fuel building 1s provided with ceiling-mounted smoke cetectors while the
decontamination building 1s provided with duct-mounted smoke detectors.

Portab'e extinguishers and hose statiors are provided throughout Fire Area 17
for manual fire fighting purposes.

2.2," Charging Pump System Configuration anc Separation

The 2 feot, C inch and 13 foot, C-irch e'evaticrs of Fire Area 17 are subdivicdec
fntc Fire Zones 17-1a and 17-2a. Fire Zones 7-1b ard 17-2b are similarly
arranged on the 13 foot, C inch elevation.

The Urit 1 charging pump components are lccated within Fire Zones 17-2 and 17-1b
and the Unit Z charging pump components are located within Fire Zcres 17-2a and
17-2b. Vhere there is less than 20 feet of horfzontal separation between the
components, an 18 inch-thick reinforced concrete wall extending from the floer

to the cefling on both elevatiors has been erected.

The Unit 1 charging purps are Tocated back-to-back against the Unit 2 charging
pumps on the 7 foct, O inch elevation. Each charging pump 1s enclosed in a
cubical, with 18 inch-thick concrete walls that extend up tc the ? foot, O inch
elevation ceiling, The cubical wal's extend up to the cefling ¢f the 12 foct,
C inck elevation on three sides. The cubicles are open on the 13 foot, C inch
elevation side facing the respective unit, Units 1 and 2 charging pump suction
valves are located in separate charging pump cubicles separated by a heavy
ccrcrete barrier wall,

The charging pump power “eeds for Units 1 and 2 exit their respective cubicles

cn the the 13 foct, O irch e'evaticn and are routed to their respective cable
vaults/turnels. The minimum separation for Units 1 and 7 charging purp cables

s more thar 4C feet. Intervening combustibes in the form of cable trays that
rur perpendicular to the charging pump power fecds are fire stopped approximetely
cC feet from the intersection, Therefore, a minimum of 20 feet of separaticr
withcut intervening combustibles exists between Units ' ard Z charging pump

power feeds,

¢.2.2 Component Cooling Water System

The CCW pumps are located side-by-side without 20 feet of separation., The
'dcensee stated that the pumps are needed enly for cold shutdown. A repafr
procedure exists tc facilitate the replacement of two CCV purp rotore ard asso-
ciated cables in case of a fire in this area. Two spare roters and associated
cables are raintained on-site for this repair,

2.3 Evaluation
The lack of "area-wice" fire detection and suppression s a condition encom-

pecsed by the revised interpretations of Appendix R contained in Generic Letter
(GL) €€-10., According to these interpretations, nc exemption for this




condition is recessary. FHowever, the staff ccrsiders the evaluaticn and Justi-
fication for the exemption subritted by the licersee as corstituting the fire
hazards aralysis required by the CL,

The staff's principal concern was thet btecause of the absernce of area-wide autc-
ratic suppression and detecticr systems, a fire of significant ragnitude ceu'd
cevelop ard camage a'' CC¥ purps, charging pumps, and/or associated cabling ard
velves,

However, the combustible 7cad1ng fn Fire Area 1" 4s Tew. An equivalert fire
severity based on the ASTV E-11C time-temperature curve is Tess thar 10 minutes
for elevatior Z feet, 0 fnch ard less thar 25 minuies on elevatior 12 feet,

C frnch. The combustibles consist primerdly of cable irsulaticn and lube o041,

The six charging pumps are separsted by heavy concrete walls that have ar
frherent fire rating that exceeds 2 huurs. The power feeds for the chargirg
purps are separated by a minimum of 20 feet of horizortal separation., The fire
sscps frstalled ir cable trays effect!vely reduce the pctential cf fire spread
alorg trays,

In adcition, smoke detectors are provided cver each charging pump-cooling water
purps and within the charging pump cubicles. Smoke detectcrs are lccated near
the cab’e trays at elevations 13 feet, 0 inch and 27 feet, € inches. Detectors
are also located near the irtervering combustibles between the charging pump
pewer ‘eeds,

Pecause of the presence of the detectors, a fire in the charging purp-cocling
watér pump area or a charging pump cubicle should be detected in its incipiert
stage. The detectors anrunciate in the main contro) room ard the fire brigade
wouic be cispatchec to extinguish the fire marually using hcse '4nes or portable
extinguishers provicec.

It is cercluded, therefore, that the installeticn of area-wice sutomatic fire
suppression and detecticn systems wou'd not significently increase the leve) cf
fire protecticr for Fire Area 17,

2.4 Conclusion

Based or the above evaluation, the staff concludes that the Yicersee's aralyses
and Jjustification for the abserce of area-wice fire detection and suppression
in Fire Area 17 are in confornance with the guidance fssued fr GL 86-10 and

ére, therefore, acceptable,



3.0 CONTAINMENT INCORE INSTRUMENT TUNNELS (FIRE AREAS 15 AND 16)

3.7 Exemption Requested

An exemptior was requested from the requiremerts of Section III1.6,2.d to the
extent that 1t recuires redundart cables and equipment tc te separated by at
lezst 7C feet with rnu intervening conbustibles.

~

2.2 Discussion

The licensee has stated in exerptior request I that Fire Areas 5 ard 1€ do not
meet the requirerents of Section I11.G.2.d because ‘ess than 2C feet of separa-
tior exists between redundant excore neutron flux cetector cables.

Fire Areas 15 ar¢ 76 are the primary contatrments for Units * and 2, respec-
tively, Each area 1s a nmu'ti-level structure with floor elevaticrs from

(=) 27 feet, 7 inches to 47 feet, 4 inches. The ircore Instrumentation cara!

fs lccated below elevation (=) 12 feet, O inch, The east, west, and north walls
of each carnal are 2 foot-thick reinforced concrete. The circular wall to the
south cf each canal 1s constructed of & feet, 6 inches reinforced concrete.

The ceiling and floor of each caral are 7 foot-thick reinforced concrete.

Access to each canal fs through a normu'y locked stee' hatch located at eleve-
ticn (=) 13 feet, C inch, There is a 20 foot vertica! stee! ladder within
each hatchway that provides access tc the caral foor.

The northerrn end of each cara’ contains ro exposed combustibles. A1) cables ir
the cara’l are erclosed in rigid steel conquit. A sump pump 1s Yocated in ore
corner cf the caral,

The irccre instrument tunnel for each unit contains cables for four chanrels of
source range neutron flux indicatiern. Two of the charnels were originally pro-
vided as part of the ruclear instrumertation system ancd two chanrels were acced
in '084-2f, Cre of the new charre's for each un’t is used tc provide neutrer
flux incication st the remote monitoring panel! in the cable spreading room.

The other three channe's provide neutror flux fncicaticn in the control reoom.

Separation exists between the two rew channels of reutron flux irdication. The
cere separaticn exists between cne of the new charne’s “or each unit and the
existirg source range neutron flux cables,

The redundant charrels for the rew excore neutron flux detecturs are routed ir
rigid steel conduft and are separated by 10 feet horfzontally with no intervering
combustibles in the caral. Upcn exiting the carals, the redurdant trains rur

fn opposite directions until a minimum of 20 feet of separation free of inter-
vening combustitles ex‘sts between the trains.



Kear anc within the carals, the fixea combustible Tcading is minimal, The
pctertial for transfent combustibles 1¢ Timited since the access hatch is
normé1ly locked and access s controlled.

3.3 Evaluation

Fire Areas 15 arc 1€ at the inccre instrunent tunrels co not comply with the
techrical requirenents of Section I17.G.7.d of Apperdix R because redurdant
cables ard equipment, specifica’ly excore neutron ©luy cetector cables, are not
separated by 70 feet horfzcrta® distance with ro ‘ntervening combustibles,

The combustib’e ‘cading near the carals 4s minimal. The canals contain rc fixed
combustibles, The potertial for transient corbustibles 1¢ be intrcduced ard
stored in the canals 1s low.

A major factor thet reduces the potential for damage to redurdant scurce range
reutron flux cebles is that they are ccntained in rigid stee! cenduit,

The 1C-foct seperation between recundent cab'es, the minimal combustible lcading,
and the insta’latfon of cables in rigid conduit provide sufficiert passive pro-
tection tc ensure that ore division cf source range reutron flux cables would
renair free of “ire damage.

With the fire protection features as described above, reasorsble assurance exists
that a fire in the containment frccre instrument tunne's (Fire Areas 15 ard '€)
will rct prevert the plart from safely shutting down due to loss of redundant
excere neutrcn flux detector cables.

3.6 Corclusion

Based on the above evaluaticn, the staff concludes that the existing fire pro-
tectior features provide a leve! of fire safety equivalent to the technical
requirements of Section II1.G.2.d of Appendix R, Therefore, the exemption
request fror the requirement for 20 foct separet’cr between redundant excore
reutron flux detector cables shculd be qrarted.
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4.0 MAIN STEAM VALVE KCUSES (FIRE AREAS 19 AND 20)
4.1 Exemption Requested

An exemptior was requested from the requirements of Sectiorn I11!1.G.2 to the
extert thet 11 requires automatic fire suppressicr vystems throughout each
of the idertified fire areas.

4.0 Discussion

The Ticensee has stated ir exemptior request &4 that Fire Areas 0 and 2C do not
reet the requirenents of Section II11.G.3 because autcrmatic fire suppression
systens are noct installed throughout each area.

Fire Areas 19 and 20 are the main stear valve hcuses for Units 1 and 2, respec-
tively. The areas contain the turbine-driver auxiliary feedwater (AFV) pump,
two motcr-driven AFW punps, the stear generatoer power-cperated relief valves
(PCRYs), the turbine-driver AFW steam supply valves ard steam generator pressure
frndication., The steam supply valves for the turbine-driven AFW pump fail oper
and the FORVs fai® clcsed. Each fire area 1s located in a separate structure
south of and adjacent to the containment building (Fire Areas 5 ard '6) and
west of and acdjacent to the catle vaults/tunnels (Fire Areas ! arcd 7).

Fire Areas 10 and 20 are multi-leve! structures consisting of the 11 feot,
€ inch; 26 foct, 6 inch; 38 foot, 6 inch; 46 foot, 5 inch; and 57 foot, C inch
elevations.

The fixed combustible icading in the areas s Tcw, consisting primarily cf cable
frsulation, grease and lubricating ofl.

fonization smoke detectors are provided in each of the fire areas at the upper
elevation, The cetectors alarm in the contrel room. In addition, portable
fire extinguishers and plant exterfor hose stations are available for manua’
fire fightirg.

A fire ir the main steam valve houses could damage all three AFW pumps and the
steam supply valve to the turbine-driven AFW pump. Cross-conrects located in
the cpposite units' main steam valve house enable the opposite unit to supply
euxiiary feedwater to both units, Loss of power tc the stear generator PCRVs
requires an alternate method of removing cecay heat, The code safety valves
will maintain the plant in hot standby until a marual valve lireup can be per-
formed to release steam to atmosphere via the auxiliary steam system in the
turbine buildirg, Steasr generator pressure can be monitored at the remote
monitering pare! n the cable spreading room,



4,2 Evaluation

The lack of area-wide autcmatic fire suppressior is a condition ercompassed by
the revised interpretetions of Appendix B cortained in GL 86-10. Accordirg

to these interpretaticns, no exemption for this cenddftion is necessary. However,
the staff corsiders the evaluation and Justificaticn for the exempticr submitted
by the licersez as constitutirg the fire hazards ara'yses required by the GL.

The staff's principa? concern wes that beczuse of the abserce of area-wide auto-
retic fire suppression systems, a fire of significant nagnitude could develop.
Fewever, the combustible lcadirg in the arees {s Tow, consisting primarily of
cable ‘rsulation, lubricating c¢il, ard grease. If & fire were *o occur, it 1s
expected thet 1t weuld cevelep slowly with fritie’ Tow heat release and slcw
rise ‘r rcom temperature,

terization smoke detectors are provided ir each of the areas at the upper eleva-
tion. The alerms for the cetecters are arnrunciated in the main control room,
The fire brigade would be dispatchec tc extinguish the fire manually, usirg the
Fcee ‘ires or portab'e extinguishers provided.

114th the Tow combustible ‘czding, fire cetection capability, availability of
rotor-operated cross-connect valves, availability of the auxi{liary steam system,
the remcte ronitoring pane?l, and the ability of the plant fire brigade to
extirguish the ire promptly so that a manual valve 'fneup can be performed, 1t
t¢ cercluded that the instai’aticn of an area-wide autcratic fire suppression
cyster wou'd rot sigrificartly increase the leve! of fire protection for these
areas.,

&.,8 Corclusion

Based on the abcve evaluatior, the staff concludes that the Ticersee's aralysis
ard Justification for the absernce of area-wice fire suppressicn in the sublect
areas ave ‘r ccrformance with the guidarce fscued fr CL €6-1C and are, there-
fore, acceptable,
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€.C = 4-20 MA SIGNALS IN TWISTED PAIR INSTRUMENT CABLE
125-VDC CIRCUITS [N RIGID METAL CONDUIT

.1 Exemptior Reguested

Exemptions were requested from the specific requirements of Section I11.G.2 to
the extert that 1t requires the protectior of low current instrument circuits
and 125-Vdc circuits that could prevent operation or cause malcperation cdue to
hot shorts,

5 .
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Ciscussion

The Ticensee has requested, n exemption requests 19 and 20, exemption from
Appercix R for 4-2C nA signals carried by instrument cables, which are routed
in raceway with other instrurment cables, and for 125-Vdc circuits serving high/
‘ow pressure interfaces that are routed in dedicated rigid steel conduits,
Areas fn which cne or more of the circuits are installed are the cable vaults
and tunrels, mafn control rcom, cortairments, energency switchgear rooms, and
main steam valve houses.

The licensee states that the consition of all four conductors of two aciacent
Tow current leve® ‘nstrument circuits, which are routed in racewsy with uther

irstrurent cables fusing tcgether in the correct polarity with low impedanrce, ‘¢

not credible. In additfon, & direct short (pcsitive and negative conducters
contact each cther) or shert-to-ground wil) cause a zerc sigral output.

The 125-Vdc circufts that are routed within a cable tray and provide metive
pewer to high/low pressure boundarfes that are susceptible to hot shorts must
be protected in accordance with Section I[11.6.2 of Appendix R, The licensee
has cormitted to route the circuits in dedicated stee! condutt. In addition,
there are procecures that require the circuits tc be deerergized in the event
cf & fire,

The Ticensee has committed to provide 2 rew 1solaticn switch in the emergency
switchgear room to ensure that the circuits can be deenergized from either the
existing switch in the control room or from the emergency switchgear rooms.

5.2 Evaluation

Sections I11.6.2 and III.L.7 of Appendix R define circuit failure modes as hct
shorts, open circuits, and shorts to ground. For consideration of spuricus
actustiors, 211 possible functional failure modes must be evaluated; e.g., the
component cculd be energized or deencrgized by ore or more of the above failure
modes.

Guidirce concerning which failure mode must be considered in idertifying cir-
cuits associated by spurfous actuation is provided in GL £6-10 dated April 24,

1086, GL 86-10 states that for ungrounded dc circuits, 4f it can be shown that
only twe sherts of the proper polarity without grounding could cause spurious
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cperation, no further evaluetion s recessary, except for circuits involving
high/low pressure interfaces,

The licensee has rcuted circufts invciving high/low pressure ‘nterfaces f¢r
cedfcated rigic steel corduit. Ir acditicr, there are procedures that require
the circuits to be deerergizec 1ir the evert of & fire. The circuits car be
cecrergized fron the nain control rcom ard the emergency switchgear rooms.

The 1ikelihced of getting & het short of the proper polarity withcut grounding
of two irdependent dc circuits fore circuit withir a cedicated ccnduit and ore
circuft from cutside the conduit) is ccrsidered sufficiertly low as ret to
require evaluaticn,

Cased on the above guidarce contained in CL 86-10, an exempticn request “or the
above circuite s not required.

5.4 Conclusion

Based on the above evaluaticr, 1t 4s concluded that the 2-2C mA instrument cables
and the 125-Vdc circuits fdentified 1n the icensee's submitta's meet the guidance
contafnec in CL €6-10, Therefore, the exemptior request “rom protect’ng the
circutts fron het shorts is nct reguired.



6.0 SEFARATICN OF INSTRUMENTATION INSTDE CONTAINMENT
€.7 Exermption Requested

An exemption was requested from the requirements of Sectior [11.G6.2.d to the
extert that it requires redundant cables and equiprent separated by 2C feet free
of irtervening combustibles cr by radiant energy shields.

€.2 Discussion

The Ticensee has stated ir exemptior request 17 that primary and alternate trairs
of cab’ing for primary plant instrumentation ircide the containment are separated
by more than 2C feet or by radiant enerqy shields, tut fntervering combustibles
exist in certain areas. The instrumentatior of concern are the reactor coolant
system (RCS) hot and cold leg temperatures, steam gererator ‘evel, excore neutron
flux monitorirg, RCS pressure, and pressurizer leve',

Fire Areas 1% and 16 are the primery containments “or Units 1 and 2 respectively,
Primary ard alternate trains of instrumentation are routed through two different
penetratfon areas within each contatnmert, One electrical peretration area is
into each unit's cable vault/turrel area. A second electrical penetration area
for each contafrment is provided into the fuel building, These two penetration
dreas are separated by more than 70 feet hcrizontally and by more than of

2C feet vertically fer each unit,

Racfart energy shie'ds have been installed between primary ard alterrate instru-
rentation or components located Tess than 2C feet apart. Fire rated conduit
wraps have been provided where there is less than 70 feet of horizonta! separa-
tion, regardlecs of the open vertical exposure. The wraps are provided urt!? a
cistarce of 7C feet of horizonts! separaticr 1s echieved or unt!l a barrier
which is constructed ¢f heavy corcrete is encountered.

Intervening combustibles ir the form of cables trays exist between primary ard
alternate trains of instrumentaticn separated more than 70 feet or by radiant
erergy shie'cs, In order to mitigate the potentia® cf fire spread along the
trays, the licensee has installed vertica' and horizortal fire stops where the
cab'e trays constitute a potentia’ irtervening combustible between safe shutdewn
cable trays. The horizonta! fire stops are 2 fnck-leng larinite boards on the
tep and bottom of the tray, with 10 inches of silicore foam 4n between.

Cable tray covers have been installed cr trays near the cable vaults/turnels
penetratior areas. In addition, a cable tray bottom has been instal’ed cr the
‘owest horizental cable trav,

Heat and smoke detectors which alarm in the contro’ room are located in certaln
areas within the primary ccntairment. Portable fire extirguishers are alsc
located insice the containment, Ory stardpipes are available for use by the
fire bricade.



6.3 Evaluation

Th> fire protection for Fire Areas 15 and 16 does not comply with the technica!l
requirements of Section I11.G.2.d of Appendix R because irtervening combustibles,
specifically, cable in trays, exist between primary ard alternate trains cf
cgb;ing for primary plant instrunentation, which is separated by more than

2C feet,

The Yicensee has conmitted to provide fire stops between redundart instrurenta-
tion components or cabiing to mitigate the consequences of intervening
conbustibles,

The ~ombustib’e 'cading in the containment is Yimited, and 1imited access tc

the containment nirimizes the transient combustibles which could be introcuced.
The Tccation and cesign of the fire steps will inhibit fire propagation between
recundant trairs along the cable trays. \/ith the fire protecticr features
describec atcve, there 1s reascnable assurance that 2 fire within the contain-
rent will nct prevent the plant from safely shutting down due tc ‘oss of primary
and alternate trains of identified irstrumentation cabling resulting from fire
propagation alerg intervening combustibles,

6.4 Conclusion

Based on the above evaluation, the staff concludes that the existing fire pro-
tection features combired with the proposed cable tray fire stcps provide a leve!
of fire protection equivalent to the technica) requirements of Sectiern 111.6.2.d
of Appencdix R. Therefore, the exemption request from the specific requirements
of Apperdix R reguiring no intervening combustibles sheuld be granted.
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7.C AUXILIARY BUILDING, VENTILATION EQUIPMENT AREA (FIRE AREA 17)

An exemptior was requested from the requirements of Section 111.6.2.b to the
extent that it requires automatic detectfon and suppression throughcut Fire
Arez 7.

7.2 Discussion

The licensee has statec ir exemptior request 1€ that Fire Area 17 for each unit
does rct neet the recuirements of Sectfon I11.6.2.b because full area automatic
detection erd suppressfon are not provided.

Fire Area 17 ccnsists of the auxiliary, fue!, arnc¢ ceccntamination buildings fer
betn Units 7 anc 2. The buildings are located side by side in a rorth/south
crientaticr, with the auxiliary bu17d1n? to the scuth, the decontamination
building tc the north, and the fuel building in the center. Additicnal details
concerring Fire Area 17 are provided in Section 2.C.

Tevation 45 feet, 10 inches of the auxiliary building contains the rorma?l
euxiliary buiding exhaust fans, ccrteinment purge supply fans, misce’!laneous
supply and exhaust fens, ard the ventilation system charcoal £ilters.

PuxiTiary building ventilaticn is required tc nairtaén a terable environment for
personne’ ard equipment during plant shutdown., Redundant fan systers are located
or elevation 45 feet, 'C fnches, separated by at least 20 feet horizortally, on
cpposite sices of charcoa’ f1'ter units., The icensee has modified the power

and the control cables of redurdant fzns so that redundant cables ave separated
by rcre thar 20 feet of herfzortal distance and outed r conduit.

The primary combustibles cn elevation 45 feet, C ‘nches are three charcea’
filter units, two of which are lccated in the center of the flcor between the
two fans. The Ticersee stated that the charcce?) filters will not expese either
fan fcr the following reasons:

== The filters are within metal erclosures and car be isolated by remotely
cperated redundant dampers,

== The filter enclosure s equipped with both a safety-related ambient
temperature monitering system and a stardard fire protecticr heat detectior
system, each of which arnunciates ir the contro! roorm.

== There fs a marua'ly actuated low-pressure carber cicxide fire suppression
system in each charcoa f1'ter enclosure. The systems can be actuated
Tccally, near the filters, and remotely, from the control room. The third
charcoa® fiter is protected with a water-spray deluge system.
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== An 1€-inch-thick wall, 7 feet te"", surrcurcs cech filter, and acts as a
radiation shkiclc ard a partfa’ fire barrier. The walls alec act as partia’
height wa''s between the fare,

Pry cab’e trays which would be considered frtervering cenbustihles tetweer the
fans will be firestopped.

7.3 Evaluatior

The lack of area-wice fire detectior ard suppression 1s a condition ercompassed
by the revised interpretaticns of Appercix R cortained in GL £6-10. Accerdire
to these interpretations, nc exemptiors for this condition 1s recessary. Fow-
ever, the staff ccrsiders the evaluation arc Justificatiun for the exemptions
subw;tted by the Ticersee as corstituting the fire hazards era’yses required by
the GL.

The staff's principal concern was thai because the absence of area-wice autc-
ratic suppression and detection systems, a fire of significant rmagnitude could
cevelop ard damage both the rormal ard redundant auxiliary building ventilaticn
fars. Fcwever, the combustible Tcadirg in Fire Area 17 1s low, resulting in an
equivalent fire severity of less than 70 minutes based cn the ASTM E-118 time-
terperature curve.

in accition, automatic fire detectors are installed cn each e'evation cf the
éuxiliary building near cable trays and 4n each charging pump cubicle. Because
cf the presence of the cetectors, a fire would be detected ‘r itz inciplent
stace. The alarms from the detectors are arrurciated ir the main contrel reor.
The fire brigade would be disnatched to extinquish the fire nanually, usirg
kcse Yines or porteble extingu ishers,

The primary combustibles cr the 45 foct, 10 Ynch elevation are the charcoa’
filters. The twc filters in the center are protected by a marual carben dicxice
fire suppressfor system that can be actuated e’ther locally, rear the f4lters,
or remotely, fron the control room. The third charccal f{'ler is protected by

a water-spray deluce system. The charcoal filtcrs are contained withir & meta]
erclcsure equipped with dampers, and are enclusecd b, a partia! height wall that
has & “ire rating that exceeds 2 h urs,

The cteff finds that the installaticn of area-wicde autoratic fire suppressior
anc detection systems would not significert’y increase the leve' of fire pro-
tection for Fire Area 17,

7.4 Cenclusion

Basec cr the above evaluaticn, the staff concluces that the Tdcersee's aralyses
and Justification for the absence of area-wide fire detection and suppressicr fir
the sublect areas are in cerformance with the guidance fssued ir CL £6-1C ard
are, therefore, acceptable,



€.0 - EMERGENCY LIGKTING IN THE CCNVAINMENTS, CONTROL ROOM, AND EXTERIOR
ACCESS ROUTES

€.7 Exemptions Pequested

Exempticrs were requested from the requirements of Secticn 11..J to the extent
thet it recquires a1 areas recuired for operaticr of safe shutdcwn ecufpmert,
arc ir access arc egress routes theretc, to be provided with energency lighting
urfts with at least an 8-hour battery supply.

€.2 Discussion

The licensee has stated ir exemption requests 4, 21, and 23 that the above
areas dc rct neet the requirements of Sectfon ITI1.J of Appendix R because 8-hour
battery-pewered erergenc) 'chtirg 1s not installed.

The control rcom emergency lightirg units 2re clesel-pcwered as opposed to an

E-hour battery-pewered supply. The licensee's basis for the use of diesel-backed

emergercy Tighting in the contro? room includes the following:

1. The plart emergercy dlece?l ¢ererators have a fue’ capacity in excess of
8 hours.

IR )

Power feeds are routed such that no single fire outside the contro? roor
cou'c affect beth power supplies for the contrel room Tights.

3. The Tights are arranged in a corfiguration such that the 1ights from each
units' di.zel cover both sices of the contro’ room.

&, An i1%umination test has been performed tc verify the adequacy of the
Tighting Yeve! to perform required opereticns wher powered from either
ciesel,

Curing the short transiticn from loss of offsite pcwer Lo diese’ generator power,
battery-powered lights will {1luminate the control rcen corplex,

Cperator access routes to various safe shutdown components required for an
Appercix R safe shutdown may require travel cutside the butldings. Lightirg
€or the exterior rcutes fs provided by statior security lighting., The security
lightirg 1s powered by the station security ciesel in the event cf ‘lcss ¢f off-
site power,

Safe shutdown components are ‘ccated within several buildings that require
exterfor access, These buildirgs are the main stear valve areas and the AFV
rooms *cr Unfts * erd 2.

The reactors' containments, Fire Areas 15 and 16 for Units 1 and 2 respectively,

are refnforced concrete buildings which hcuse comncnents of the ruclear stear
supply system,
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The floor elevations in the containments are 2?7 feet, 7 inches; 13 feet, 0 inch;
3 feet, 6 inches; 18 feet, 4 inches; and 47 feet, 4 inches. Access tc the con-
tainments is through a personnel access lock from the auxiliary building on
elevation 47 feet, 4 inches. Access within the containments is via walkways
thz* circle the containment between the outer con*ainment concrete wall and the
interior shield wall,

The licensee's procedures “or an Appendix P shutdown in the event a fire will
be based on establishing a letdown path, To ensure acdequate pressure control
of the RCS, the letcown path mav be required to be established within approxi-
matelv 4 hours,

[f all the chemical and volume control systems (CVCS) normal and excess letdown
paths are unavailable due to fire damage to the necessary cabling, the Ticensee's
shutdown procedures will identify an alternative letdown path, which may be
established by marually aligning the reauired valves. Some of the valves are
located within the reactor buildings' containments and will require containment
entry by operators to manipulate the valves, Establishing letdown is the only
Appendix R "hot shutdown" scenario requiring access to the containments.

The reactor buildings' containments are not equipped with standar® emergency
8-hour duration batterv-powered lighting units. The installation cf emergency
Tighting is not feasible due to the effects of the extreme temperature, humidity,
and radiation conditions on the lighting units inside containment. In addition,
frequent periodic testing of emergency lighting inside containment would not be
~onsistent with ALARA criteria and could only be performed during outages,

which would not provide a freauency that could assure proper operation.

Portable battery-powered lanterns are stored under administrative controlled
conditions for use in emergencies, such as an Appendix R event., The lanterns

are under the periodic test program to assure that the proper number is available
ard that they are all in working condition,

Fixed emergency lightina units R-hour batterv-powered units) will be installed
in the auxiliary building to provide illumination up to the airleck into the
containment,

8.3 Evaluation

The fire protection in the above areas does not comply with the technical
requirements nf Section [I11.J of Appendix R because 8 hour battery-powered emer-
gencv lighting is not installed in all areas needed for operation of safe shut-
down equipment and in access and egress routas thereto.

The staff had several concerns with the licensee's propnsal to rely on portable
lights., The first was that the flashlight would not be maintained in an operable
condition for use in an emergency, However, the licensee committed to control
access to and to maintain the flashlights <o as to be assured of their avail-
ability and operability wher needed,

The staff was 2150 concerned that there might be obstructions or tripping hazards

in the route of travel tha* might not be revealed wi*h the beam of a flashliaht,
Rased on past observations of the proposed route, ro such conditions exist,
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Firally, the staff was concerrneu that in proceecing across plant areas or in
performin? shutdowp tasks, the cperator would be required to Lse both hands,
which would effectively prevert hin from using the flashlight. Kowever, the
Ticersee has incicated that nc such actions are necessary, Cn this basis, the
staff censfders the icensee's use of flieshiights to be acceptable.

The staff alsc had severa® concerns with the licensee's propcsal to re'y upen
security lightirg. The first was that the same fire which resulted in ‘he need
to go to the areas covered by the security lighting would cause the loss of
this capability. The security lighting is supplied power from the security
dieseTiard is, therefore, not vulrerable to fire loss under the postulated fire
scenaric,

Ancther concern was that the Teve! of 11lumination would be sufficiert to prov ide
the staff with reascrable assurance that the safe shutaown function could be
achieved., The licensee corducted & walkdewn cf the yard aveas where the a'ter-
rative 71ght1ng configuraticn was provided. This wa'kdewn cenfirmed that ar
adequate ‘evel cf 11lumination had been proviced.

The staff was also concerned that the security l1ighting would nct be maintained.
Fewever, this Tighting s inspected and maintainec as part of the plant security
requirements. The staff finds this acceptable.

€.2 Corclusion
Based on the above evaluaticr, the staff considers the licersee's alternate
Y4ghting ccrfﬁguration tc be equivaient to that achieved by cunformarce with

Fprendix R tc 'C CFR 50, Therefore, the 'icersee's request for exempticr from
the requirements of Sectfon III.J. in the subject locations shculd be granted.
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9.0 REFUELING WATER STORAGE TANK, DIRECT READINGS
€.7 Exemption Requested

An exemption wss requested from 'he requires ents of Sectior I711.L.2.4 to the
extent that 1t requires that process moniterine to be capable of providing
cirect reacings ¢f process verfables reces:2' to perfore and contro? required
cafe shutdown furcticrs.

£.2 [iscussior

The Ticensee has cteted ir exemption request 22 that the Teve! non1tcr1n? cf
the refuelirg water storage tark (PKST) does nct rect the recuirements o
Sectiorn II!1,L.2.d because a fire cceurring ir ary cne of severa! fire areas
cuch &s the ccrtre” roon or the emergercy switchgear room may result in the
Tess of RWST level incication,

Ar RNST 15 providec for each unit., The RWST provides rakeup water tc the RCS
via the charging pumps for reactor ccolert frventory arc reactivity control,
Level indication for the RWST 1s provided in the contro® room for rorma’ opera=
tiors. A fire in the control room and either units' emergency switchgear rocr
cr cable vault/tunnel could ceuse the oss of this irdication. Ko redundant or
a?tirra?e rethcd 1s previded for obtairing efther & direct or irdirect ‘eve'!
ircication,

Plart Techrical Specificaticns require that 267,100 gallors of water be avei'able
in the F¥ST of each unit operating, The Yicersee has performed an are'ysis and
deterrirec that less thar 0 percert of the volume of the REST is required to
reach co'd shutdcwn,

The twe RWSTe ar: cross-corrected so that the charging pumps for the twe units
take sucticn frer 3 header fed by both tanks., The RWET cross-ccnrect valves
are afr-cperated, ard fall rven on loss of ailr.

There are acninistrative cortro’s to ensure that € cre unit is not operatinrg,
there will be sufficient volume in that urit's RWST to safely shut down the
cperating unit should the operating unit's chargirg purps become disabled., This
shutdown would be achieved using the charging pump discharce cross-connection.

9,2 Evaluation

The fire protectfcr for the RWST does not comply with the technica? requirements
of Sectfon I11.L.7.d of Appendix R because a fire can damage RWST leve! frcica-
tion and no alternate neans of process ronftoring s provided. Therefore,
cirect reacirgs of the process varfables recessary to perform and contre)
requ:;eg functions at the contro' room and the remote shutdown panel 1¢ ret
previded,
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The amount of water taken from the RWST for PCS nakcug dur!n? an Appendix R
safe shutdown 1s Yess thar 10 percent of the minimum RWST volume a)lewed “y the
Ticereee's Technical Specificaticre,

The RWSTs are cross-connected so that the toctal volume of both tarks {s availe
eble, or a backup supply of cre FWST if ore RNST is out of service. Acministra-
tive cortrols are provided to assure that there is sufficlert guantity of water
availeble in the RWST of a unit that s not operating to supply the charging
purps for the operating urit if necessary.

There is sufficient nargin of RVST volume tc achieve an Appercix R safe shutdowr.
6.4 Conclusion

Based on the abuve evelueticr, the staff concludes that the existing RWST inver-
tory corbired with the acministrative contro’s and the quantity of water avail-
ab’e 1r the RWST of a unit not operating provide 2 leve! of fire protection
ecuivalent to the requirements of Section IT!.L.2.d of Appendix R. Therefore,
the exerption request “rom direct reading cf process veriables, specifically,
RKST level, shculd be grarted.



0.0 TURBINE BUILDINGS (FIRE AREA 31)
10T Exemption Requested

An exemptior was requested from the requirements of Secticr IT11.6.2.b to the
extent thet it requires fire detectior to be provisec threcughcut fire area 27,

0.2 Ciscussion

The Ticensee has stuted ‘r exemptior request 3 that Fire Area 3) does rct meet
the requirerents o Section I1171.G.7.b because fire detecticn is not provided
threuchcut ‘he aree,

Fire Area 27 is the turbine buflding, This buildirg consists of three primary
elevations: G feet, € inrches (basemert); 25 feet, O inches (mezzanine); and

S€ feet, 6 inches (turbinre deck). The service butlding is located north of the
turbine butlding. The acministratior butlding is tc the west, the ccncensate
pelishing butlding 1s tu the east, and the south wall is an exterfor wall facing
the transformers,

There 1s an € inch-thick block wall that extends up from the flcor of the

¢ foot, € frch elevation to the ceiling of the 35 foot, O inch elevaticn,

This wall sep:rates the Unit 1 areas from the Unit 2 areas in the turbire
building. Thire s a pipe tunrel that starts at the © foot, € inch elevation
of the turbine buflding, The turnel s the subject of exemption request 13,
which is discussed in Section 14,2.6 of this SE. The § foot, € irch elevatior
houses the pumps ard the ‘ute cil components.

The turbire bui'ding ccrtains the auxiliary steam system to the air ejectors,
which are required for alternative safc shutdown if the PORVs aie incperable,
énd several mafn stesm valves which are required for alterrative safe shutdowr
1f the mair fsolation valves are inc:erable, The turbine buflding alsc contains
rarual isolaticr valves for the charging pump service water system, The va'ves
are ocated fn valve pits below elevatior © feet, 6 inches in each urit's
turbine building. The flom path for the charging pump service water system ‘s
such that efther Lnit 1 or 2 charging purp service water pipirg car supply water
tc the charginrg | mp service water pumps €or each unit.

The turbine building has a ful) area automatic sprinkler system on elevaticrs
35 feet, O inch and & feet, 6 inches. Upon sprinkier system water flow, an
alarm is transmitted to the contro?) room. The major Tube o011 comporents have
fndividual celuge systems actuated by heat detectors over the hazard., The
cetectors alsc arrurciate *n tre cortro? room upon system actuation.

There are several portable “ire extircuishers and hose statiens located In the
turbire building, Also, there s a portable fire fighting foam cart ava!lable,
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0.2 Evaluation

The lack of area-wide fire detection ‘s & condition encompassed by the revised
Interpretations of Appendix R contafred ir €L ©€-7F, JAccording to these inter-
pretations, no exemptions for this condition s recessary. However, the staff
cersiders the evaluetion and justification for the exemption submitted by the
Tcersee as corstituting the fire hazards aralysis required by the CL.

The staff was concerned th>’ because an area-wide “ire detecticr system was not
installed, a fire of significant magnitude could develcp ard damage safe shutdown
equipment,

Fcwever, elevetions 35 feet, O inch and S feet, & inches of the turbine building
are fully protected by automatic sprirklers. The major Tube of) components in
the turbire building Pave Individual deluge systems actuated by heat detectors
cver the hazerd, Vater flcw 4r a sprirk’er system annunciates in the contr=?
room. The icersee has steted in their evaluation that, in the turbine building,
flamirg fires are mere likely to occur than smc1der1n? fires. They also stated
that sprinkiers have a capability tc detect flaming fires which is comparable

to that of fixed temperature hest detecters.

The Ticensee has demcrstrated by this evaluatiorn that the irstalled sprinkler
systems arc the arrangement of safe siutdown equipnent in the turbine building
provide a leve! of fire protectior which would nct be sforificartly increased
by the installation of an area-wide automatic fire detection system,

1C.4 Conclusior

Based on the above evaluation, the staff concludes that the licersee's aralyses
and Justification for the absence of area-wide automatic fire detection in the
sublect area are in conformance with the guidance fssued in GL 86-10 and are,
therefore, acceptable.



1.0 MECHANICAL EQUIPMENT ROOM 3 (FIRE AREA 45)

1.1 Exemption Requested

The licensee requested ar exempticr from Se:tior 1!11.6.2 of Appendix R to the
extent that ft requires ¢ fixed autcretic fire suppressicn syster tc be installec
thrcughout Fire Area 45,

"1.0 Discussion

The Ticensee has stated in exemptior request 5 that Fire Area 45 for each ..t
coes ret reet the requirements of Section 111.6,2 because full area autcmatic
fire suppressior s rct provided.

Fire Area 45 consists of mechanica’ ecuipment room 3 located in the service
building basement at elevatior § feet, 6 inches. The Unit 2 emergency switch-
gear room borders on the rorth and west and 1s separated from Fire ‘rea 45 by
an 1€ inch-thick reinforced concrete wa'l. The south wall is a 74 inch-thick
refrforced concrete subterranear exterfor wall, The floor is of 6 inch=thick
concrete cn grade and the cefling 1s ¢f €-irch-%hick cercrete slab,

Fire frea 45 hes ar area of approximately SCO square feet, It i ertered by a
> hour rated clacs A fire door from the Ur't 7 erergency switchgear roorm, The
room has several vertilation openings protected by 3 hour rated canpers. Cable
peretratfons through the walls are sealed with 2 hour rated fire stop material,
Adr;nfstrat%\e certrols previde for perfodic observation of the peretraticr
seals.

Fire Area 45 ccrtains <ry air bottlas for control room emergercy pressurizatior,
as we'll as for the chiller units anc related pumps, piping, and cab'ing. Most
impertart are the charging pumps, service water pumps, and the safe shutdowr-
related cabling pessing through the arca.

A 2¢ frch-wide flced barrier fs Yccated just insice the door. It is cesicned
to protect the emergency switchgear room frem 2 pipe or pump faiiure in Fire
.‘.'ﬁa 45.

Twe cets of smoke detectors are provided in Fire Area 45, Ore set ie part cf

the criginal fire alarm syster which annunciates in the contre! reom. A seccnd
set of cetectors were installed as part of a charging pump-service water pump
redurdancy prciect. The rew cetectors are designed to operate the moter-cperated
va'lves ard to allew the reduncant purps tc operate ‘n the event of a fire.

Thes§ detectors arnurciate in the contro! room, Put 1ot on the nain fire alare
parel,

There are fire extinguishers in the area and hose statiors are located in *he
turbire builcing at the deer to the emergency switchgear roor,

Fire frea 4% contains twe charging pumps, service water pumps, ard assoctated
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power and control cables. Also ir this fire area are the power and contro)l
cables for the three emerge-cy dlece? cererators. FHewever, the power and con-
trel cables for clesel gener.*or ! have beer relccated to a separate fire area.
Power and contre’ cetles for Un't 2 motor-driver AFV pumps are .ocated in this
area, Fowever, the turbine-crive AFW pump would be available for cafe shutdown

of Unit 2,

The fixed combustible ‘ceding in this avea fs low tc moderate, corsisting of
cable frsulation and a small quentitv of 1.'e oi' for the pumps.

A fire in Fire Area 4f has the potentia’ tc damage the pumps ard cab'es for the
recurcant charg1r% pump-seryice water pumps, /Alteriacive shutdown capebility
‘e previded by using charging pump-service water purps Yocated in 2 separate
fire area.

1% ¢

. Eva1u0t132

The lack of area-wide fire suppression 1s a ¢ ndition ercompassed by the revised
interpretations of Appencir R certzined in CL “6-10, Accerding te these
frterpretatiors, no exemptior for this condition s necessary. Mowever, the
staff corsiders the evaluation and justification for the exemption submitted by
the “fcersee as corstituting the fire hazards ara.vsis required by the 4L.

The staff's prircipa’ concern was that 4f & five occirred, the lack of an area-
wice fire suppressfor system could result 4r significant fire propagation ard
curaticn and acdverse’, affect the post-fire safe s'utdown ca;agi’fty. However,
the combustible Tcadirg in this area s low to moderate, corsisting primarily
of cable frsulation ano Tube 1, If & fire were 10 occur, 1t 45 expected tc
develc, s'owly.

Smoke detectors ere provided ir the area. The alarm for these detectors are
arrurcfated in the main control rcem. The fire brigade will be d’spatched ard

wil? extinguish the fire nanually, using the hose Hnes cr pertable extinguishers
provided.

Alterrat ive shutdown capabi'ity 4s provided by using charging pump-serv'ce water
purps “ccated in a separate fire area.

Urti?l the fire was extinguished by the fire trigade, the low tc moderate com-
bustible loading, the fire detection, and the availability of alterrative shut-
down capability in a separate fire area w'1) previde sufficiert protect lon to
1ssure that a fire In Fire Area 4% will not nrevent a plant safe shutdewr.

& Cenclusion

Bas:d on the above evaluation, the staff concludes ‘“at the iicensee's analyses
and Justification for the abserce of area-wide auteme fc fire suppression inm
the sublect area sre in conformance with the guidance “.-ued ir CL 86-1C and
ére, therefore, acceptable,



1240y RECUNDANT CIRCUITS IN A MANHOLE
“e.1 Exemption Reguested

An exemption was requested from the specific requirements of Section 111.6.2.a
tc the extert that it requires the separation of cables, equipment, and asso-
ciated ronsafety circuits of redundant trafrs ty a fire barrier having a 2 heur
fire resistance rating,

2.2 Ciscussion

The 1icensee has stated ir exemption request 75 that the power feeds to the six
erergency diesel generator fue! ofl transfer purps (twe pumps for each of three
diece! generators? are routed through the same manhole and that the power feeds
¢c rct reet the requirements of Section I711.0,2.a because the feeds for redundart
purps are rot separated by a 2 hour fire barrier.

2.2.7 Area Nescription

The manhcle s lccated in the north yard area adjacent to the scuth wall of the
fuel ol pump house, room 2 (Fire Area 1€B)., It is approximately 6 feet b

§ feet, & inches wide (32 square feet) ard 14 feet deep (from the tcp of the
meérhole to the to of the floor)., The walls, floor, and ceiling are a minirum
cf 24 inctes of re'r“orced concrete, The manhcle cover is approximate’y

1 inch-thick stee! -late.

The jurction boxes (JBs) through which the Eower fecds pass are embedded in con-
crete cn all sides, except the one facing the irsice of the marhole. The JPe

are cf galvarized steel. Two boxes are or the west wall erd the other two are
on the east wall,

The fuel ¢ purp house Tocated to the nerth of the marhele s civided inte two
separate rooms, which are different fire areas (182 ard 18B). There is a 2 heur
rated barrier between the rarhcle ard the fuel! pump house rooms,

The north yard area contains the structures acsociated with the primary side cf
the plart (contalnment structures, fue! tudeinq. safeguards, etc.). This area
fs part of the restricted controlled areas (RCA', which results in Yimited
access.,

There are no detectior or suppressior systems within the manhele. However,
yard hydrants and hose houses are located rezrby.

12.2.2 Configuration of the Marhcle

The power feeds for the fut” ¢!) transfer pumps are routed via buried conduit
into Juncticn bexes within the marhole. A fire in the manho'e concurrert with
the Toss of off-site power has ‘he petertia) of affecting the emergency power
system by viiling to provide additional fue) after the 3 hour supply 1n the
diesel generator day tank fs exhrusted,

=)
wm



The 'Bs are burfed in concrete such that on'y ore face is exposed to the
frside of the manhele. In acéition, the JBs are on oppesite sices cf the man-
Pele, separated by € feet with ro irtervening combustiblas., To upgrade the
separation Letweer the CBs, fire-rated ciliccre foam has beer used to com-
pletely f111 ther. This arrarcement serves several purposes:

. The foam has sealec the cenduft peretratiors intc the JBs, preverting smoke
anc heat from enterire,

Co A fire irside a B must burn through the foem, then through a galvarized
stee! plate tc be able to expose the other Bs, which are 6 feet away,

3. A fire entering the manhcle nust cause both of the galvanized steel-faced
plates to fai?, and then must burn through several inches ¢f silicone RTY
foam before a cable 1s exposed.

The markcle construction is as follows:

. The walls, floor, and ceiling are of 74 inch-thick reinforced concrete
with rno cperings to other fire areas, except via the JBs and conduit which,
8$ rcted above, are sealec.

¢.  The roof of the menhcie is ayproximately € inches above grade, CLlue to the
'erge eévea of the north yarc and the presence of storm drairs, it is
frcenceivable that there could be 2 spil? of sufficient volume tc overflow
the €-irch 14p.

S« The access hatch is construc. :* of 1 inch-thick stee! plate. The plate

fits secure’y nto a recessed pening.

&, The manhole 1s approximete’y 1! feet deep and the Junction boxes are about
¢ feet sbove the floor. Tie ¢ 111nc height will reduce exposure *c the
\‘es .

# fire in the manhcle cr rearby wou' ! be detected by the security cfficer in
the guard tower located nrarby., The fire brigade could quick'y extirguish fire
'n the manhole or (2ardy, efther wi.h a portable extinguisher or with a hcse
stream from a rearby hydrirt and h-se house.

0.2.2 Cutside Exposures

Cue tc the Tack of combustibler w'thin the manhcle, the orly credible source of
expcsure to the power feeds 55 fiom a fire originating cutside of the marhole,
The pctential scurces are Yi.te. below along with mitigating factors,

. Fuel C1) Pump Houses

The fuel oil pumphouses are loceted adjacent to the manhcle on the nerth
side. The barrier between the pump houses and the marhcle 1s 2 hour rated,
arc the conduits have been effectively sealed where they enter the JBS,

In addition, both room 2 ard B of *he pump hcuses have separate high pres-
sure CO. tctal flocding fire suppression systems actuated by heat detectors.
The syster anrunciates in the control room, Therefore, the fue! of! pump
hcuse does rot pose ar exposure threat to the manhole,



&o  Above Groung Fue! Cil Stor 7e Tank,

There ¢ & 21C,000-gallon ‘el ofl storage tank ‘ocated spproxirate’y

£C feet (on center) from the markcle, There it & dike arcund the tark
cesigned to hole the volume cf the tark, The station fire brigade is
equipped with foam carts and foam rczzles for marue)l fire f1ght1r? cpera-
tiors. The manhole roof 1s & inches above ¢rade, !f the dike failec,
there 1s insufficient volume in the tank to flow into the marhole.

(Note: The tark trucks that supply the fue! ¢l tank off load cutside the
security ‘ence over CC feet from the marhole).

3. Trarstent Flammable Liquids,

There are few sources of flermable ard combustible liquids in the nurth
yerd, The largest scurce is the fue! in vehicles., Sirce this 2ree ic
part of the RCA, there are health physics controls or vehicles brought
intc the ereas; therefore, crly ¢ 'irited nurber enter the area. The sare
restricticrs apply tc materfal carrfed by hand into the RCA, As statec
dbove, the F frch di“fererce between the top of the markcle and grade will
prevent spii's from entering the manhcle,

Therefore, the 24 inch-thick concrete construction, the solid stee! access hatch
plate, anc the 8 inch difference between crade ‘eve! ard the top of the menhcle
will prevent cutsicde expesuies Trom entering the marhe e,

2.2 Evaluation

The fire protection for the rarhcle dees not comply with the technical require-
ments of Sectior II1.G.7.2 of Apperdix P because power feeds to redurdant fue!
oY trarsfer pumps are rct separated by & 2-hour fire rated barrier.

The cables are separated by JBe located cr cppesite sices of the manhele,
approximately € feet apart with rc intervering combustibles, The cables are
arvarged such that one ELCC wil) be avei'at'e if cne set of JBs were lost,

The B¢ are embedced in the wall such that only cre face is exposed.

The JBs have been filled with sivicore foam tc sea’ the conduits enterirc the
bex and to prevert the fire from spreading cut of the JB.

The potentfal expesure hazarcs lccated nearby are mitigated by either dikes cr
fire suppression systems,

The arrangement of the 'Bs in the marhole, the separation between the JBs, ard
the Tow combustible loading in the ranhole provide reascrable assurarce that at
least cne *raln of fue! of] transfer pump power cables weuld rematn free of
fire Zarage.

0.¢ Cerclusion

Based on the above evaluaticn, the staff concludes that the existing fire pro-
tecticn features provide a leve' of fire protection equivalent to the technica!
requirements of Section 111.G.2.a of Appendix R, Therefore, the exempt on
request for the lack of 3 2 hour fire-rated barr‘er beween the power feeds ir
the markcle should be granted,

' |
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$«b FIRE AREA BCUNDARIES
o7 Bremptions Requested

The licensee requestec approval for & number of exenpticns from Section 111.6.2
of Appercix R tc the extent that it requires separation of recurdant safe shut-
down systems by 3 hour fire-rated barriers. Tre cecnditiors ercompassed by these
exemptions exist within the wal's and floor/ceiling assent fes wl ich corstitute
fire area beundaries., In the interpretatiors ¢f Appendix R cortaired ir

GL €€-10, the staff indicated that rc exemptions were recessary for nen=fire-
rated features in fire area bourdarfes. Fewever, a fire Pazards aralysis was
recuired for each condition which ceuld efther be submitted to the staff for
review cr kept on 1% for future audit, The staff considers the exemptior re-
cuests as censtituting the fire hazards analyses,

12.2 Discussion
13.2.1 Emergency Switchgear Room Fire Loor Frames, Fire Area &

The Yicensee Pas stated ir exemption request 7 that cne door assembly (fire
cecr 21) in the emergency swnitchgear fire area boundary at e'evation 9 feet,

€ inches s not fire rated. The door 4s ‘ocated betweer the emergency switch-
gear rcen (Fire ‘rea &) arc the turbine building (Fire Area 2°),

Fire Ccer 27 4s a double door with an astraga) between the leaves. The docr
serves as the primary access fror the ‘urbine building ard Units 1 and C emer-
gency switchgesr rooms, The deor s equipped with a security access cortre!
carcd reacer, The cccr Teaves are 2 hour rated, UL labeled, Class 2 fire ccers.
The 'fcensee hes determined that this “ive door assembly aisc ccrelste of the
fcllowing comporents:

Merlabeled steel channel frame ir a reinforced concrete vl
- Nenlabeled stee! transom above the doer
- Conduit into the frame (astragal).

The emergency switchgear rooms are protected by smoks detectors whick arnunciate
fn the main control room, Ir acdition, 2 tota! flooding Falor fire suppressicn
system has been installed,

The turbine building, elevation @ feet, 6 inches has an auicratic sprink Ter
system installed throughout the area. Sprirklers are also insta’led througheout
elevation 35 feet, 0 inch, There are several fire extinguishers located
throughcut both areas. FMose stetions are located in or near both areas.

The 'icersee has perforred ar aralysis evaluating the capability of the door to
perform fr the fire area bourcaries based cr tie insta'led fire protection
systems, cembustible quantity and configuration, ard the cemparison of existing
door assemblies with Yabcratory standards.



14,2.2 Fire Loors, Frates hwi [ ire lated (Vari s Fire Areas)

The licensee has stated in exempticr request € thut several door assemblies in
ffre area boundary wa'l's have fremes which do not rave a 'abel from a recegnized
testing Taboratory.

These frames corsist of steel charnels that are ar fn‘eqra?! part of a reirforced
concrete wall, Tre 'fcensee has perforred an aralysis which shews that the
frames are equivalert to labelec frares due tc the'r constructior. Additicral'y,
the contustible cuentity and cornfiguraticrs ard fire protecticr systems on each
side cf the door was cunsicered,

The sublect docrs are as follows:

Ceers 14 and 15 Cecers from the contro’ roon complex (Fire Area ©)
t¢ the turbire builcing (Fi‘e Area 21)

- Peers 27, 39, ard 41 Ceers from the emergency diesel gererator rooms
(Fire Areas 6, 7, and &) to the turbire building
wekway (Fire Area 27)

- Ceors 25, 2€ - Ceors from the Urit ! cner?etcy switchgear room
(Fire Area 3) to the Unit 1 cable vault/tunne!
(Fire Area 1)

- Poor 27 - Door from the Unit T emergency switchgear room
(Fire Area 4) to the Unit 2 cable vault/turre’
(Fire Area 2)

- Coor 04 A - Coor from the Unit T cable vault/tunrel teo the
auxilary building (Fire Area 7

- Peer 27 C - Coor from the Unit 2 cable vault/tunne) to the
auxiliary building

- Leer 23 - Deor frem bettery rocm 2B (Fire 2rea 12) to the
turbine buildirg

- Ceer 12 - Ceor from the Unit 2 cable spreading room (Fire
Area 3') tc the control rocm complex rear
stairwe!

- Ceer 81 - Cecer from the technica’l suppert center battery

rcom (Fire Area £5) to the turbine buildirg

- Ceer 52 - Ceer from the technical support center FVAC room
to the turbire building

R11 of the above areas are equipped with heat detectors and/or smcke detectors.
Units ! and 2 cable vaults/tunrels and cable spreading rooms are equipped with
total floccing CO, fire suppressfor systems activated by heat detectors. The
emergency switchgar rooms are equipped with & manually actuated Falon system,

A marually activated total flooding CO, system s located in the three emergercy



clese! generator rooms, A marually actuated deluge system is Tccated at the
tep of the cabtle veult and a manually actuated sprirkler system s lccated in
the cable turre'. There are smoke detectors ir the cable vaults/tunnels ard
cable spreading room areas to provide early cetection, Sprinkler systems are
frsta’led throughout the lower twc elevators of the turbine building, Ir addt-
tion, the lube o1 hazards in the turbine building, elevation ¢ feet, € inches,
are protected by automatic cdeluge systems.

The certrol room, battery room 2B, technical support center battery room and

FYAC room, and the auxiliary building are equippec with sncke detectors, In
add?ticr, the cable turnel has a backup celuge system and a closec-head sprinkler
syster that are marually activated.

Fire extinguishers are located throughout all the areas ard hese stations are
‘ocated nearby,

'3,2.3 Fire Doors, Conduits ir Coor Frares (Various Fire Areas’

The 'icersee has stated in exemption recuests &, & anc 1C thet a severa) deer
assemblies in fire boundary walls Fave conduits peretrating intc the door frame.
The ccrduits carry ceble for security cevices such as card reacders or door
mon:tcring. The conduit arrangesent has not been tested for & Z-hcur fire
ratire,

The fire cocrs inve'ved Include:

- Door 20 Unit 2 emergency switchgear room (ESGR' to the
centrel room stafrwell,

- Coor 23 Lrnit 2 battery room ZB (Fire Area 'C) tc the
turbine building (Fire Area 21)

- Peers 37, 39 ard ) Urit | emergercy diesel generator rooms (Fire
Areas 6, 7, and £) to the turbine buildirg (Fire
Area 3')

Cetection and/or suppression s provided in a') areas acdjacent to the abcve
ceore, The corduits only peretrate cre sicde of the frame anc where the corcuit
ard ‘rare neet, al' ccrrections are tight,

The 'icersee has evaluated the affected “ire door assemb’les and deterrined
that they provide ar adequate margin cf fire resistance considering the fire
‘cading and fire protection on both sides of each of the assembies.

13.2,4 Control Koom Stairwe!'/Emergency Switchgear Room Wall, Fire Barri r
Rating (Fire Arez £

The Ticersee has stated in Exemptior Request 11 that the stairwe!! wal) between
the control room cemplex (Fire Area §) and the Unit ? emergency switchgear roorm
(Fire Area 4) is rct fire rated for 2 hours,

The stairwe! between the contro? room cemplex anc the Unit 2 emergency switch-
gear room s ccrsidered part of the contro! rocm complex fire area (Fire Area )

ko



The wall between the stairwe!! ard the Unit 2 emergency switchgear roon (ESCR)
s constructed cf € tnch-thick masorry blocks. The icensee has performed

er sralysis evaluating the capability cf the wall tc perforr ‘n this fire area
beurdary based on the insta''ed “ire protecticr systems and acjuining spaces,
the combustible Tcecing configuraticn within the areas, and comparfsor with
rascnry we'ls of known fire resistance rating. The eveluation conclucded that
the £ fnch-thick nascrry wall prevides ar adequate rargir ¢f fire resistarce
tased on the MRC staff guidance,

'2.2.8 Cable Vaults/Tunrels and Auxiliary Buildings' Wall, Fire Barrier Pating
(Fire Areas 1 and 7)

The licensee has stated ir exempticr requests 7 erd '€ that there is ar £ inch-
thick rasc~ry we'® separat1n$ Units ' and 7 cable vau't/turre's /Fire Areas !
and &) from each cther that fs rct a 2-hour “ire rated wall, ard that there are
ar € inch-thick rascrry walls separatirg Five Areas 1 and 2 fror the auxi’fary
butlcing (Fire Area 17) at elevation 12 feet that are nct 2 hour fire-rated

valls,

The licersee has statec that the sub{ect walls are rated for 2 ninimum of
2 bours. Ir accition, the cable vaults ard turrels anc the aux:iliary buildirg
are equipped with smoke detectors which will arrunciate a'are te the contro’

reem.

The cable vault turre! 2ress are equipred with automatic teta’ flecding CCZ
fire suppresticr cystems and marual sprinkier systems.

Tre Ticensee concluded that the € frch-thick masorry wa'' ccnbined with the
fire protecticr features described above provide an acequate rargin of fire
resistarce based or the NFC steff guicarce.

13.2.€ Aurt'ary Butlcing/Turbire Buildirc Pipe Turre! - Lack ¢f Fire Barrier
Fire Area 7

The Ticensee has stated in exempticr request 2 that a pipe tunne! g ivcited
below the ground flcor of the service building and provides a reutirg from the
turbine tullcing (Fire Area 31) tc the auxiliary building (Fire Area 17) for
various pipes. A rated barrier or sea! does rct exist at either end of the
turrel,

The turrel has a Tow corbustib'e ‘cading in the form of pipe ‘rsulation or
chilled water Yires, The turre’ cpens vertically in the turbire bui'ding at
the floor level, This elevatiorn of the turbine building 1s equipped with ar
arez-wide autometic sprirkler system and deluge systems protect major lube ¢f®
corperents.,

The combustib'e ‘cading in the auxiliary building 1s low to moderate. The

¢ foot, 0 inch e'evaticr where the turre’ exits irtc the aux!lary buildirg
cortains few cables ard only sma'! amcunts of Yube c1' in purps. The area rear
the turre® in the auxiliary butldirg s alsc protected by autormatic sprinklers.
Sroke cetectors exfst or the auxiliar) building side of the pipe tunrel,

There is a 2 foot-wice d'ke arcunc the turbire tu!lding turre’ cpening which
preverts “lenmatle Tiquics from entering the tunre!,

-



13.2.7 Corduit Pecsing Thrcugh Ratec Fire Earriers - Lack ¢f Internal Seals

The 1icensee has stated ir exempticr request 24 that several condutt penetra-
tiors through 2 hour fire barriers between fire areas cortaining redundant cafe
shutdown componerts are rct sea’ec irternally with a fire stop materfa’ previding
& peretraticn seal equivalent tc the rating of the fire barrier,

CL #€-1C provides gufdance on conduft ard cable tray peretratiors through fire
barriers. This guidarce stetes that cperings threugh fire barriers which separate
fire areas shculcd be sealed cr closed tc provide & fire resistance rating at

‘east equal to the barrier.

Crerirgs inside conduite larger than & inches should be sealec at the barrier
peretration, Cpenirgs fnside ccrcuits & inches or less ir clameter sheuld be
sealec 2t the fire barrier unless the conduit extends at least & feet on each
side of the barrier ard 4s sezled at both ends or at the barrier with nercor-
tustible materfa’ tc prevent the passage of smoke ard hot gases.

Ps &n alterretive to the above guidance, the Yicensee has proposed the following

corfigurations fer the interna! seaT1r? ¢f conduit penetraticrs. The following

Tist of criterta are ar acceptable cdeviation from cur guidelines.

T.  Conduits are sealed internal’y at the fire barrier to the rating of the
fire barrier,

r>

The corduits are seuled on at least cre sice of the fire barrier ard both
areas have Tire cetecticr reer the penetration.

2. khen the concuits penetrate @ fire barrier arnd are unsealed, fire cetectior
s instailed in the vicirity of the ccrduit peretration cn beth sides cf
the barrier, anc the conduits terminate into ventless erclosures or at
‘east cre side of the barrier, cr

£, Vhere the corduits peretrate a fire barrier, the combustible ‘ceding has
ar equivalent fire severity of 'C mirutes ov less on cre side .f the fire
barrier arc res Tire cetection rear the barrier or the other sice. Ir
acdition, the cenduit termirates into ventless enclosures cr a2t ‘east cre
side cf the barrier.

13.3 Evaluation

The staff was concerned that & fire ir ary of these areas wei'd peretrote the
subject fire barriers resulting in lcss of safe shutdown capability,

The existing configurations previde scequate pascive fire protection, o that

fn event of fire, the barriers will rct be breached., PBecause c¢f the fire pro-
tection features provided, ft is not expected that fire of significart magnitude
or duretion to occur in any of the fire areas, [f a fire dces occur, 1t would

be detected by the installed cetectors ard extinguished by the plant fire brigade
or avtomatic suppression systems before spreading to ancther fire area. The
staff concurs with the licensee's aralysis of the above fire area bourdaries
gercrstzates the capability of the fire barriers tc¢ serve as fire area

curdarfes.,

L
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13.4 Conclusion

Eased on the above evaluation, the staff concludes that the Ydcersee's analyses
and Justificetion for nen-2-hcur-rated features ir fire area bourcary construc-
tion conform with the guidance fssued in GL £6-1C and are, therefore, acceptatle.



.C Vithcrawn Exemption Reguest

In Exemption Request 15 ertitlec "Establishing Letdown - Using ter=Shift
Ferscrrel" the Yicensee requested ar exempticr from the specific requiremenrts
of Sectior IV.L.4 to the extent that 't requires the runber of non-shift
persggre: required to cperate hot shutdown equiprent anc systems tc be cr site
at al’ times.

Based on the results of further study ard evaluition perforred by the Yicersee,
the Ticensce determined that sufficiert tire zna perscrrel exist, after stable
Fet shutdown s reached and the postulated fire s extinguished, for on-shift
perscnre’l tc iritiate Tetdowr by valve Yireups and other relatec activities if
ner=shift cperations persorne? are nct available. This 1s based on the evalua-
ticr that letdown will not be recessary for at least 1€ hcurs after 2 postulotec
fire ciscovery and unit trip. Therefore, by letter dated October 6, 1987, the
Tcense declided to withdraw the above request for exemption.
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16.0 SUMMARY

Based on the evaluation, 1t 1s found that the leve! of fire safety in the areas
Tisted below 1s equiveent to that achieved by compliarce with the technical
requirements of Section II1.G of Appendix R and, therefore, the licersee's
recuest for exemption in the following areas should be granted:

1.0 Containment Incore Instrumen: Tunnels, Fire Areas 1% and 6,

Lack of 2C feet of separaticr between redurdant excore neutron flux
detector cables. See Section 3.0 for additiona) information,

2.0 Separaticn of Instrunentation Containment.
Redundant® cables and equipment separated by 2C feet or by radiart energy

shie'ds with fntervening combustibles, See Section 6.0 for additionra!
information.

>
o

Redundant Circuits 4n a Manhole Less than a 2-hour Rated Separation Barrier,

Lack of 2-hcur fire barrier separating redundant safe shutdown equipment.
See Secticn 7.0 for additiora’ information.

Fased on the evaluaticn, it is found that the level of fire safety in the areas
Tistec below 1s equivalent to that achieved by compliance with the techrica®
requirements of Section II!.J of Appendix R and, therefore, the licensee's
request ‘or exemption in these areas shculd be granted.

'. Emergency Lighting in the Control Reem
Emercency Lighting for Exterior Access Routes
Emergency Lighting in the Cortainmert

Lack of emergency Ydghting units with at least an 8-hour battery supply in
&' areas reeded for operaticr of safe shutdown equipment and access and
egress routes thereto, See Section £.0 for additiona’ information.

Based on the evaluation, it s fcund that the ‘evel of fire cafety in the area
Tisted below 1s equivalent to that achieved by compliance with technical require-
ments of Section I1I.L of Appencdix R and, therefore, the Yicerctee's request for
exemption in this area should be grantecd:

'.  Refueling Water Storage Tark,
Lack of direct readings of process monitoring varfables necessary to per-

form and control required functions, See Section 9.0 for additicra’
infcrmation.
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The fellowing corditions conform with the guicdance ssued in GL 8610, Ne
exemptions are, therefore, necessary,

.  Emergenrcy Switchgear Room Fire Deor Frames (Fire Area &)

¢, Fire Poors, Frames Nc% Fire Fated (Various Fire Areas)

2. Fire Poors, Corduit in Docr Frames (Varicus Fire Areac)

4, Contre® Poem Stairwe!l!/Emergency Switchceer Poor Wall Fire Area 5)

§. Cable Veults/Tunrels ard Fire Barrier Ratirg Auriliary Buildings' Fire
Wall (Fire Areas ' ard 2)

€. Aux111a:y/Turb1no Buildings' Pipe Tunre! Lack of Fire Barrier (Fire
Area 7)

7. Conduit Passing through Rated Fire Barriers (Lack of Internal Seals) -
various Fire Areas

€. Lack of area-wicde fire detectior and suppression systems (Various Fire
Areas)

D

Lack of protection ¢f Tow current ‘nstrument circuits and 125-V dc circuits
"Various Fire freas)

Cated: Fedruary 25, 1588

D. Kubicki
J. Stang



