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INTRODUCT 10N

This Safety Evaluation addressec the compiiance of the Fort St, Yrain
Muclear Gererating Station (FSV) with 10 CFR Part 50, Appendix R,
Sections 111.C ard 111.J, concerning fire protection programs for ruclear
power facilities. The NRC regulatory criteria that form the complete
fire pretectior licensing basis for FSV also include:

- Appencix 2 to Branch Technical Pcsition APCSB 9.5-1, Rev. 1, and

- FSC letter of August 17, 1964 from Lee to Johnson (F-4221)
(Reference 14), This is also contained as Appendix A of
Reference la,

By letter dated August 2, 1987 (Reference 15), the NRC reaffirmed that the
above positicne represented the applicable regulatory basis for fire
protection at Fort St, Vradr., This position %as remairec unchanged

frem earlier correspondence, includino Peference 13. This evaluatior
discusses both the propesed pest-fire shutdown systems arc the

exemptions requestec.

Post-Fire Shutdown Systems

A review of the post-fire safe shutdown svsters, proposed by Public Service
Company of Cclorade (PSC) for FSY fire pretection consideratiors, entitled
"Fire Protection Shutdown/Cooldowr Model," was undertaker by Region !V
persornel in accordance with TIA 83-10%5 in October 1985, The initial review
of the PSC proposal (Peference 1) resulted in & nurber of questions which
vere transmitted to PSC by NPC letter dated November 1, 1985 (Reference

2), PSC responded to these cquestiuns in their Cecember 20, 1985 letter
(Reference 4) which deferred tne submittal of an amalysis to justify the
effectiveness of the proposed post-fire shutdown models until the fourth
quarter of 1966, A proposed FSV fire protection program plan was submitted
Pecember 15, 1987 (Reference 2N) per Generic Letter 86-10,
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Review of the Lecember 20, 1985 response resulted in a number of followup
and clarification questions which were discussed during a telephone con-
ference ®Dn February 2€, 198€, and documented in PSC letters dated March 14
and April &, 1686 (References 5 and £, respectively).

Exemption Pequests

By letter deted Apri) 1, 17€f (Reference 1d), the licensee suhmitted Apren-
dix R Evaluation Report No. &, which contained exemption recuests anc pro-
posed fire protection and systems-related modifications. Eleven exemptions
fror the technical recuirements of Section II1.G and one exemption from
Sectior 111.J of Appendix R to 10 CFR Part 50 were requestec.

A schedular exemption from 10 CFR 50,42 was also requested, However, in
a letter cated July 22, 1936 the staff stated that this exemption was not
reeced.

By letter dated May 31, 1985 (Reference 2), the licensee submitted Report
No. &, "Fire Hazards Aralysis and Evaluation of Fort St, Vrain Buildinn
No. 10 to BTP §,5-1, Appendix A Cuicelines."”

Sectiogn 1171,.6.2 ¢f Appendix R requires that ore train of cables and eauip-
mert necessary to achieve ard maintain post-fire shutdown be maintainec
free of fire camace by one of the following means:

a. Sepuration of cables and evuipment and asscciated ner-safety circuits
nf recdundant trains by a fire barrier having a 2-hour rating. Struc-
tura) steel forming a part of or supporting such fire barriers shall
be protecred to provide fire resistance ecuivalent to that required
of the barrier;

b. Separation of cables and equipment and associated non-safety circuits

cf redurcant trains by a horizenta) distance of more than 20 feet
with ro interverine combustibles or fire hazards. In addition, fire
detectors and an automatic fire suppressior system shall be installed
ir the fire area: and

¢. Enclosure of cables ard ecquipment and asscciated ner-safety circuits
of one r~eduncdant train in a fire barrier havino a l-hour rating, In
addition, fire detectors and an automatic fire suppressior system
shall be installed in the fire area,

1f these conditions are not met, Section !1!1.G.2 requires an alternative
shutdown capability independent of the fire arca of concern, It 2lso
requires that a fixed suppression system be installed in the fire area of
concern if it contains a large concentration of cables or other combustibles.
These alternative requirements are not deemed to be egquivalert; however,
they provide ecuivalent protection for those configurations in which they
are accepted.

Because it is nct possible to predict the specific conditions uncer which
fires may occur and propagate, the design basis protective features are
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cpecified in the rule rather than the cesign basis fire, Plant-specific
features may recuire protection different from the measures specified in
Section 111.G. In such a case, the licensee must demonstrate, by means of
a detailed fire hazards analysis, that existing protection or existine
protection in conjunction with proposed mocdificatiors will provide a Teve)
of safety ecuivalent to the technical requirements of Sertion 111.G of
Rrpendix R,

In summary, Section II1.G is related to fire protection features for ensurine
that systems and associated circuits used tc achieve anc maintain post-fire
shutdown are free of fire damage. Fire protecticr configurations must

gither meet the specific requirements of Section II11.C or an alternative

fire protectior configuration must be justified by a fire hazard analysis,

Our general criteria for acceptirc an alternative fire protection contigur-
ation are the following:

o The alternative ensures that cre train of equipment necessery to
achieve hot shutdown from either the control room or emergency
centrol statiors is free of fire damage.

The alternative ersures that fire damace to at least cne train of
equipmert necessary to achieve ccld shutdown is limitec such that
it car be repaired within a reascnable time (mincr repairs with
compenents stored cnsite),

Megificatiors required tc meet Section I11.6 would not enharce
fire protecticn safety above that provided by either existing or
prepesed alternatives.,

N Modifications required tc meet Secticn I111.G would be detriments)
to overall facility safety.

EVALUATICN

Pest-Fire Shutdown Systems

The evaluation of the post-fire shutdown system was based on the Appendix P
fire protection reculatory guidance contained in PSC's August 17, 1984
letter. This letter is included as Appendix A tc Peport Mo, 1 (see Refer-
ences 1a and 14) and reflects the guidance provided by the NRC staff for
fires in congested cable areas and noncongestec cahle areas.

It was noted (see Figures 4.4 throuch 4,12 of Reference lc) that some elec-
trical cables for Train A and Train B components are located in close
proximity within the same fire areals). The licensce is rerouting some of
these cables tc improve separatior, and it is expected that the electrical
separation specified in the exemption requects and proposed modifications
will be verified during NPC imspections, after modificaticns are complete.
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2.1.1 Congested Cable Areas

The-criteria celineated in the regulatery cuidance for fires ir con-
gested cable areas were tasecd on the use of the Alternate Cooling
Method (ACM). The congested cable areas are defined as the Contro)
Room, 4F0 Volt Switchgear Room, the Puxiliary Electric RPoom, and the
congesged cable area along the "G" and "J" walls (see References 13
and 14),

The ACM is an incependent, diesel driven, 2500 kW electrical generator
with an associated distributior syster that is used to provide power
to selected ) lant comporents throuch manual transfer switches. Under
ACM liner cooldown, the initial actior is depressurization which must
be initiated within approximately 2 hcurs; other actions arz not
recuired for a much lcrger time period (e.g., 11 = cooling must be
initiated within ”8 hours), but can be inftiatec much sooner,

The ACM provides a source of Prestressed Concrete Peactor Vessel (PCRY)
Liner Cooling Water (LCW). The procedure used to place the ACM in
operation is AOP 48-01,

The NBC aprreva! of the ACK is contained in the Safety Evaluations
ercicsed ‘n License Amendments 14, 18 and 21 (Peferences 7, € and 9).

Cince the licensee states (sec References & ard &, Item €.b) that
“the desior, Yoads and intent of the ACM has not been modified sig-
nificartly sirce 1ts use was approved,” no additional review or
appreve? was reqguired,

2.0 honcongested Cable Areas

The criteria celineated in the regulatory guidance for fires in non-
cercested cable areas were based on the requirements contained in
Section 1I1.L c¢f Appendix R to 10 CFR Part 5C. The application of
these criteria that applyv to Fort St. Vrain 1s specifically defined
in Peferences 13 and 14, The limiting consequences recuire that,
"For ary single fire in 2@ non-congested cable area, means shall be
available to shut down and cool down the reactor in a manner such
that no fuel damage occurs (i.e., maximum fuel particle temperature
does not exceed 2900 degrees F). There shall be rc simultareous rup-
ture of both a primary coolant boundary and the associated secondary
containmert boundary such that no urmonitored radiclocical releases
of primary coolant cccur.”

The means proposed by PSC in Reference la and updated in Peference 18,
to shut dowr and coo)l down the reactor, consist of two trains (A

and B) of post-fire cshutdown systems which provide for reactivity
control, PCRV integrity, and decay heat removal,



2.1.2.1 Reactivity Control

Reattor shutdown is accomplished by insertion of the 27 control rod
paire via a manually or automatically initiated reactor scram., A
scram s 2ccorplished by interrupting the power supply to the Control
Red Drive Mectanisms (CROM's) ard their associated holdino brakes which
allows the control rocs to fall by gravity inte the core. Two Wide
Range Nuclear Instruments (cne per train) are utilized to monitor the
core reactivity, In addition, the FSV design ircludes a Reserve Shut-
down System (RSS) which can be marually actuated to insert separate
neutron absorbing material irto the core for reactivity control,

Use of the RSS is covered by FSV Interim Technical Specificatiors,
LCO's 3.1.4 and 3.1.6,

Since (1) there is 2 high cegree of assurance that sufficiert reutron
absorbing material car be inserted to make the reactor subcritical,
(?) there will be little effect on core reactivity except for tempera-
ture changes, and (3) there are adequate provisions for moniterire

the core reactivity, we find the reactivity cortrol provisions to be
acceptable.
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PCRY Intearity

The shutdown models macde the assumption that the integrity of the

PCRY woulc be ensured by maintaining the decay heat removal function,
PSC subsecvently provided (in Peference 4) the results of a study
which fcurd that "the absence of Yiner cooling had neo sicnificant
effect on maximur fue! or orifice valve temperatures while forced cir-
culation ccolina is functioning.”

Ir addition to maintaining the structural integrity of the PCRV, the
inteqrity of the various PCRV penetraticns must also be maintainecd to
contro! the primary coclant inventory. The majority cf the peretra-
ticre are through the top head of the PCRV., These corsist of 37 CRDM
énd purificaticr syster penetratiors., Steam generator anc helium
circulator penetrations are located in the bottom head, and the safety
valves and instruments peretrate the sidewalls. A)) penetratiors

have a double closure desigr and are relatively unaffected by fires
from a loss of integrity viewpeint, A summary of the PSC evaluations
is contained in Reference la, Section 2.1.

Based on the results of the above study, we find the PCRV integrity
previsions te be acceptatle,

2.1.2.3 Decay Heat Remova) (DHR)

The post-fire shutdown model for DKR proposed ir Peferences la ard
18 consists of twe trains of components which provide for core heat
removal, primary coolant invertory control, process monitoring, and
secondary heat removal,
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Core Heat Removal

The post-fire shutdown mode! cortains the following flow paths
for core heat i‘2moval:

Trein A - Condensate Pump 1C provides condensate flow from the
Condensate Storace Tank thrcuch a stear cenerator tc atmosphere
for the first 5 hours afier shutdown, Thereafter, the flow
from the steam generator is recirculated through the DHR
Exchanger. The Condensate Pump 1C also provides flow through a
helium circulator.

Train B - The diesel driver fire water pump provides flow from

the main cooling tower throuch a steam gererator and 2 helium
circulator., These flows 2re vented to the atrosphere and returned
to the turbine building sump, respectively.

These flow paths are shown schematically in Figures 2.1-8 and
2.1-9 in Reference 12, copies of whick are included in this
evaluation as Attachmerts 1 ancd 2, A discussion of various
espects of these flow paths is contained in the fellowing para-
craphe,

1) The electrica) power supplies utilized are the ACVM ciese)
cererator (DG) for Train A corporents and Emercency Diese!
Cenerator (EPC) set B for Train B components. The use of the
ACM DC was recessitated by the lack cf sufficiert separaticr
between the 2 arcd P EDC electrical cabtles. The proposed ACM
PC electrical flcw path rurs from the 4160 volt ACM bus te
the HVAC switchgear bus, to its feeder supply at the Reserve
Puriliary Transformer, through the feecder to the 41€0 volt
switchgear Bus 2 where it car be cross-corrected to efther
Bus 1 or 3. The 41€C volt buses provide pcwer to their
associated, essential, 48C volt buses (1, 2, and 3), The
E0C's provid~ power directly to the 2ssociated 480 volt
essential bus; ENC A to Bus 1, EDG B to Bus 2. (These flow
paths can be seen on Figure £.2-5 of the FSV FSAR,)

The proposed means to provide electrical power are acceptable,
The adequacy of procedures, testing and training will be
verified during routine inspection activities.

‘?2)  The effectiveness of the floev paths through the steam
cererators in the propesed post-fire shutdown mode) was
questioned in Reterence 3. The requested 2ara2lyses were
submitted by FSC letters dated February 17, 1987 (P-B708S5),
and May 1, 1987 (P-£7158) (References 1€ and !7). Based
on a review of the available information, the conceptual
desione of the flow paths are acceptable provided: (a) the
above analysics verifies the effectiveness of the flow path,
and (b) sufficient makeup water capability {s demonstrated.
The review of these analyses will be the subject of a
separate Safety Evaluatiorn,
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The design of both Trains A and B utilizes the service water
system, Train A includes the use of the DHP Exchanger to
transfer the heat removed from the primary coolant in the
steam generator to the service water system, A discussion
of the service water system i¢ cortained in a subsequent
subparagraph (d) on seccndary heat removal,

Both post-fire shutdown trains provide for the operation of
one Melfum Circulator to transport the heat in the reactor
core to the steam gereratc 's; Train A utilizes cerdensate
flow directly, Train B utilizes fire water through the
Emergency Water Booster Pump to drive the circulater's water
turbine., A review of FSAR Section 14.4.2.1, indicates that
“One helium circulator car provide nearly &4.%Y of rated

flow through the reactor core when operatec by itself with
corcdensate voter su§p11ed tc this water-turbine drive."”
However, for Train B, operating on boosted fire water,
approximately 2% cf rated heifum flow can be achievec,

Pased on this information (Peferences 16 and 17), the primary
flow requirement car be met.

The water used to drive the water turbine of the circulators
discharges into the Turbine Water Drain Tank where it is
removed by one of two Turbine Water Removal Pumps. The

tenk is common to both trains and the purps are located
approximately 5 feet apart; therefore, adequate seraration
is not maintained, However, the licersee has proposed to
compersate for potential fire dama?e to both pumps by
posting a fire watch (Reference 22). The adequacy of this
procedure will be verified during future staff inspections.

PSC will permanently install a third Turbine Hater Remova)
Pump a mirimur cf EC feet from the existing tank and pumps.
This pump will be used in norma! plant gperation and also
meet the criteria of redundant Appendix P emergency shutdown
equipment,

A review of the ability to operate the circulators with the
propesed auxiliary equipment (see Attachment 3 for flow
diagram) disclosed provisions for providing bearing water

but not for providing a source of the buffer helium for

shaft sealing. The PSC response (Reference 4, Item £)
cddress1n¥ the acceptability of operating a circulator without
buffer helium indicates that tests which were conducted

showed that there would be little effect on either helium
egress or water ingress. Therefcre, the bearing water system
is adequate,
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The makeup source to the bearing water syster is from the
concensate tarks via the Emergency Bearino Water Makeup

. Pump for Train A and the normal Bearing Water Makeup Pump
for Train B, both cf which can be cross connected. While
the makeup systeme zppear to be acceptable, the power supply
cables lack the required separation, The licensee proposed
modificatiors which will result in greater physical separation
of the cables. These modifications have beer reviewed anc
found acceptable as discussed in cur evaluation of the
exemption reocuest for the Reactor Building (Sce Section 2.9).

b. Primary Coolant Invertory Centrol

Primary coolant inventory is controlled by maintaining PCRYV
intecrity, A discussion of PCRV integrity is containec in
Section 2.1.2.2, above.

¢. Process Monitoring

The process monitoring furction is required to confirm PCRV
irtegrity, core heat remcval and secordary heat removal,

1) PCRV Integrity Monitering

PCRY integrity can be monitored by the use cf primery coolant
pressure ard temperature indications, if available. PSC

tas, however, reauested an exemptior frorm monitering PCRY
integrity in their request for exemptior from the requirements
contained in Section 111.G.7 of Appendir P for the reactor
builcdine. The basis for this exemptior request is adecvate.

¢) Core Heat Perova] and Secondary Heat Percval Monitoring

Core heat rermoval monitorina is propesed to be accomplished

by monitoring prirary coolant flow ir conjunction with secon-
gary heat remcval monitorirg (1.e., steam generator flow

and exit temperature). Coolant flow {s detected by moni-
toring the differential pressure across the circulator; the
secondary heat removal is detected by monitoring feedwater

flow and stear generator exit temperature and pressure,

WKhen questiored cr the adequacy of this design, PSC respondec
(Reference 4, Ttem 15) that if primary flow could be confirmed,
heat would be transferred tc the helium as it passed throucgh
the core, and that monitoring steam generator flow, temperature,
and pressure would verify decay heat removal. The feedwater
flow instruments have a range of 0-1,200,000 1b/hr, and the
condensate flow available is about 37 percent of the range,
Thus, accurate flow measurement {s possible,

In order to adecuately monitor heat removal, PSC has proposed
to only monitor the steam generator exit for constant or
decreasing temperature at constant pressure. Since, the
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governing parameter for the heat removal process s to main-
tain adeguate subcooling margin on the steam generator
= cutlet, this proposa! s a2cceptable.

In additien, the circulator flow instruments lack the
required separation anc are included in the reactor butldine
exemption recvest, The adequacy of the propcsed instrumen-
tation Pas been acdressed ir the exemption request evaluation
(see Section 2.9).

d. Secondary Heat Pemoval

As discussed above, seccndary heat is remcved in Train A throuch
the ute of the DHP Exchanger where the decay heat, which was
transferred to the feedwater in the steam gererators, is trans-
ferred to the service water system, The service water mcdels

are shown schematically in Figures 2.1-11A and 2.1-11B of
Peference 1R, These figures are included as Attachments 4 and £,

1) The Train A service water (SW) syster utilizes a SW purp to
provide flow from the Sk cooling tower through the SW strainer
to the various system cocled components or "loads." The
returr path from these loads is back to the S¥ cooling tower
where ore of the SV cceling tower fans i¢ operated to reject
the heat tc the atmosphere. Makeup flow to the SW cooling
tower 15 provided from the domestic water supply. The Sh
purp and the tower fan can all be powered from the ACM DG,

2) The Train B SW system utilizes a circulating water pump to
provide flow from the Main Cooling Tower tc the Sk system,
through the various loads, and back to the tower. The
licensee's evaluation of the need for operating a Main
Cooling Tower Fan is contained in Reference 4, Iter 5,

This evaluation, performed before the DHR Exchanger heat
load was deletec from the Train B model, concludes that
cooling assistance is not required. If coolirg is desired,
efther (a) makeup water may be added or (b) a fan mayv be
operated.

3) PSC provided a discussion of single failure consideratiors
for components comrcn to both propcsed trains of SW in
Reference 4, Ttem 1, In particular, the S¥ strairer and
the flow control valves to the varfous loads were addressed.
Since these components are water-filled mechanisms which
can be manually operated, their use was determined tc be
acceptable.

1.3 Implementation of Post-Fire Shutdown Mode!

Lo ]

The ability to physically implement the required flow paths for the
peet-fire shutdown trairs discussed in the preceding section was
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also evaluated., This evaluation considered whether the flow paths
were physically practical and if the flow paths could be established
within the required time period.

Establishing Flow Paths

A review of numerous facility piping an® instrumentation crawings
(PLIDs) showed that the proposed flow paths were possible, but that
nunerous interconnections and aliguments would be necessary.

In resporse (Peference 4, Item 2b) to question1n? cn why all valves
necessarv to complete the flow path were not included 1n the 7ist1n?s
pr‘vidcd ir Reference la, the licensee stated that only those manua
valves whose pesitiors are required to be changed were listec. Further
PSC reviews did identify scme additional manual valves which were

added to the listings. (A11 power operated valves were checked, whether
recuired to change position or not.) The plant procedures do not recuire
2 checb of valve positiors ¢n a routine basis but only when returning

a system to operaticr following an outage., A further discussion of

the PSC position, contained in Reference 10, states that the existing
cortrols are acdecuate and that controls over nor-Technical Specificaticn
svsters/componerts will be incorporated in the Fire Protection Program.
The acceptability of the valve lineup surveillance will be evaluated
during an NRC inspection.

The availability of the post-fire shutdown equiprment will be
ceronstrated through the Fire Protection Operability Pequirements
submittec tc the NRC on December 15, 1987, as part of the FSV Fire
Protecticn Program Plan, PSC has proposed demonstratira the
operability of post-fire shutdown trains in a simulated post-fire
ervircrment teo the extent possible, Whether or not adecuate testing
and adequate walkdowns have been performed will also be determined
during ar NRC {nspection.

Manua) Actions and Timine

A concern was raised ir Reference 3 that the numerous manue) acticns
required 1o irplement the pest-fire shutdown models may require more
manpower than would be available. The PSC response contained in
Reference 4 (Ttems 12 ard 13) concluded that 2l required marua’l
actions could be accomplished within the required time limit of o0
minutes by the nine personnel required to be or shift. The response
stated that althouch five perscnnel are dedicated to the Fire Brigade,
the remaining four, operating independently for Ef minutes, could
implement the post-fire shutdown model. 1t was ncted that all actions
were assumed to be mutually independent and that no supervision nor
control room moritoring had been considered. PSC agreed to perform a
more realistic assessment of the manpower requirements in Reference 5.
PSC has now provided for tern personne) on shift and has made ar
assessment of the manning required to accomplish required manual actions
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for each fire area (Reference 11). This includes control room manning.
Subject to cerfirmation through NRC inspection efferts that procedures
and-trairing are adequate, we corclude that the proposed staffing

level is acceptable.

Exemption Recuest for Three Room Control Complex and Diese! Generator Rooms

Exerption Pequested

The licersee requested exemptions from the technical recuirements cf
Section 111.6.2 of Appendix R to 10 CFR Part 5C in these areas to the
extent that it requires that openings in 2-hcur rated fire barriers

be protected with similarly rated fire dampers, doors, anc penetraticr
ceals,

Discussion (Three Room Contro! Complex)

The Three Rcom Control Complex has been considered as a single fire
area. It houses the 48C-volt switchgear room, the auxiliary electric
ecuipment room, bazttery roomes, and the control room. The perimeter
walle 2re constructed ¢f reinforced concrete and have a 3-hour fire
rating, They have unrated dampers designed to close automatically
wher the Maler fire suppressior syster actuates. Docrs in the Control
Room were criginally UL-labeled, 2-hour fire door assemblies; however,
rardware h2s been changed ard security modifications have beer mace.
As a result, these doors are rot now considered 3-hour fire decrs.

The peretration cpenings in the Three Roor Control Complex walle 2re
cealed with both fire-rated and unrated peretration seals.

The walls feature scme stee! columns which are partially ermbedded
within the walls, The exposed stee! is unprotected inside the lower
two roors of the Three RKoom Contro! Complex proper. The stee! columns
in the contro) room itself are enclosed by concrete blocks, The steel
columns are not ar intecral part of the concrete wall from the stand-
poirt of structura) integrity or fire rating. In the event of a fire,
the vertical loads carried by these stee! columns will be transferred
to the concrete walls and down to the foundations,

Existing fire protection consists of halon and water spray fire sup-
pression systems in the 48C-volt switchgear and auxiliary electric
eauipment rooms; a halon fire suppression syster in the control room,

a partia) fire detection system in the control room and area-wide

fire detection systems in the rest of the Three Room Control Complex;
and portable fire extinguishers and marual hose stations. In addition,
automatic water spray systems exist alonc the "G" and "C" walls outside
of the Three Room Control Complex. In Appendix R Evaluation Report

No. 4, the licensee committed to repair the docrs in the west wall of
the Three Room Contro) Complex and to upgrade the seals in the west
wall to be 3-hour fire rated,
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Discussion (Diesel Generator Rooms)

The" diesel generator rooms are considered as two separate fire areas.
They are bounded by reinforced concrete walls and ceiling having a
fire resictarce rating of at least 2 hours, Severa)l unrated dampers
exist in the HVAC duct penetrations of these walls where they form a
common bouncary with the Turbine Building, The dampers were installed
in conjunction with the existing carbon dioxide fire suppression system
for each rcor and are cdesignec to close when the system actuates. Ne
unprotected penetrations erist in the commcn wall between the diese!
cenerators. Existing fire protection includes fire detection systers,
the abeve-referenced sutomatic fire suppression systems, portable

fire extinguishers, ard manual hose stations.

The licensee justifies the exemptions in these areas or the bases of
the existing fire pretection, the proposed mocdifications, and the
ebility tec safely shut down the plant in the event of a fire,

Evealuation

The technical requirements cf Section I11.6 are not met in these
lecaticons because the peretrations of the 3-hour fire barriers are not
d1] protected by cdoors, dampers, or peretratior seals that have 2
J-hour fire rating. Ir acdcition, there exists some unprotected stee!
in the perimeter walls of the Three Room Control Complex.

We were concerned that in the event of a fire of sfonificant magnitude,
products of combustiorn would pass through the wall anc camage recdurdart/
alterrate shutdowr systers cor the other side. However, the areis on

both sides of these walle are protected by automatic fire detection
systems as described in the Appendix R Evaluation Report, These systems
alarmm ir the control room, We therefore expect that ary potential

fire would be detected in its incipient stages before sigcnificant

flame srread or room temperature rise occurred. The plant fire brigade
vould ther te dispatched and would put out the fire using marual fire
fighting equipment.

If repic fire spread cccurred, the automatic fire suppression systers
would actuate to control the fire and reduce the rise ir ambient terper-
ature. Until this occurred, the existing walls which surround these
areas would act tc confine the effects of the fire to the area of
origin,

Because openings exist in the walls, we expect a quartity of smoke

and hot cases tc pass throuch ther and enter the adicining locations,
But the smoke would be sc dissipated and the hot gases would be cooled
tc the point where, in our judgment, they would not represent a sig-
nificant threat tu post-fire shutdown systems outside of the fire area.

Conclusion

Based on our evalyation, we conclude that the licensee's alternate
fire protection configuration, with the proposed modifications, will
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achieve an acceptable level of fire safety ecuivalent to that provided
by Section 111.G6.,2. Therefore, the licensee's reouest fcr exemption
for-a complete 2-hour fire barrier in the Three Room Contro! Complex
and Diese) Generator Rooms should be granted.

2.3 Exemption Request for Cortrol Room

2.3:1 Exerpticn Requested

The licersee requested an exerptior from the technical recuirements

of Section 111.C.2 of Apperdix R to 10 CFR Part 50 to the extent that
it requires that & fire cetection system be irstallec throughout a

five area that hes been provided with an alternate shutdown capability,

il Discussion

The contro! roem is 2 separate room within the Three Room Contro!
Complex, It is bounded by walls that have a 3-hour fire rating, except
for the coors, dampers, anc peretration seals which are evaluated in

-~

Sectien 2.2.

The principal fire hazard within the area consists of cable insulation
ard paper. Existirg fire protection includes ar areawide halon fire
suppression system, fire detectors in the contro! roor cabinets arc
consoles, portable fire extinguishers, and manual hose stations,

The licensee justifies the exemption con the basis of the existirg
pretection, the continuous presence of control roor operators, and
the ability tc safely shut down the plant 2fter the fire, independent
of the Three Room Control Complex.

N
>
Lo ]

Evaluation

The technical requirements of Section 111.GC are not met ir this loca-
tion because of the absence of a fire detection system that provides
areavide coverage,

Wwe were concerned thet because of the absence of an areawide fire
detection system, a fire could develop which would damage post-fire
shutdown systems to the extent that the plant could not be safely
shut dowr after the fire, However, the control room is continuously
manred and autormatic smoke detectors are located in the contro! room
cabinets and consoles., We, therefore, have reasonahle assurance that
a fire would be detected and suppressed by the contrg! room cperators
or the plant fire brigade early, before significant cdamage occurred,

If a serious fire developed, the existing halon fire suppression system
would be manually actuated to put cut the fire or control it until the
plant fire brigade arrived.

1f such a fire caused the loss of redurdant post-fire shutdown systems,
the Alternate Cooling Method 1s available to bring the plant to a safe
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shutdown condition, This ACM capability is physically and electrically
indepencent of the Three Room Control Complex., Therefore, an areawide
fire detection system in the control rocm is not necessary to provide
us with reascrable assurance that a fire would te detected and post-
fire shutdown capability maintained free of fire damage.

Conclusion

e

Based on our eva' ation, we conclude that the licersee's alternate

fire protection conficuration provicdes an acceptable level of fire

safety ecuivalent to that providcd by Section I11.6.2. Therefore,

the licensee's recuest for exemption for an areawide fire detecticr
in the control room should be granted.

2.4 Exerption Recuest for Turbine Building

2.4.1

2.4,2

Exemption Requested

The licensee requested an exerption from the technica)l r.quirements
cf Section 111.6.2 of Appendix R to 10 CFR Part 50 to ° e extent that
it recuires that a fire detection system be providec ‘rroughout a
fire arves,

Discussien

The Turbine Buildingc houses the secordary plant ecuipment includire
such corponents and systems as the turbire generator, main conderser;
steam, condensate, anc feed systems; HVAC systeme; arc the emergency
water bcoster pumps.

Tre building is essentially 2 three-level structure, except for the
gccess contro) bay portion., It s constructed of insulated dual
corrugated stee! walls and a metal ceck-type roof,

The prircipa) fire hazards in the buflding consist of accumulations
of lube oil, hydraulic oil, hycrogen gas, and cable insulation,
“owever, the locatiors which contain the largest concentration of
these hazards are separated from the rest of the buildine by 2- or
3-hour fire-rated walls and ceflings, are protected by automatic
fire suppression systems, or both,

Existing fire protection includes partial fire detection and fire
suppressior systems, as discussed in Appendix R Eveluation Peport No. 4,
manual hese stations, and portable fire extinguishers. In Report

No. 4, the licensee committed to modify and extend the existing fire
detection system detectors throughout the area of the first two levels
of the turbine building and at elevation 4P4€ feet 6 inches of the
access contro)l bay, The fire detection system will be in accordance
with the provisions of National Fire Protection Association (NFPA),
Standard No. 72E.
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The licensee justifies this exemption on the basis of the existing
fire protecticn, the proposed modifications, and the fact that there
areno post-fire shutdown systems ir those locations where no

fire detectcrs will be providec.

Evaluation

The technica) requirements of Section 111.6.2 are not met in this
location because redundant, post-fire shutdown systems are not
separated by more thar 20 feet, free of intervening corbustibles. In
accition, automatic fire suppression and detection systems are not
provided throughout this area. Our evaluation of the separation arc
fire suppression issues is contained in Sections 2.5 and 2.10 of this
repcrt.

Our principal concern with this exemption was that because of the
abserce of an arezwide fire cetection system, a fire of significart
magnitude could develop and danage systems needed to safely shut down
the plant, However, a fire detectior system that meets the require-
rente of NFPA Standard Mo, 72E will be installed at every elevetion

of this fire aree that dces contain post-fire shutdown systems, If 2
fire thould occur in these locations, we expect it to be cetected by

the system. Ar 2larr vould be transmitted automatically to the control
room and the fire brigade weuld subsequently be cispatched. Tie brigace
would put out the fire using manual fire fighting equipment.

1f fire should break out on the operating floor or the upper eleve®ions
of the Access Contrc) Bay, we expect it to be discovered, after some
time celay, by plant operaters or the security ferce. Until the arrive)
of the fire bricade, there are no post-fire shutdown systems that

could be damaged by fire in these locations, Therefore, ar areawide
fire cetectior system is not recessary tc provide reascrable 2ssurance
that the pest-fire shutdown capability will remain free of fire camage.

Conclusion

Based on our evaluation, we conclude that the licensee's alternate
fire protection configuration, with the proposed modifications, will
achieve an acceptable level of fire safety equivalent to that providec
by Section 111.6.2. Therefore, the icersee's request for exempticr
for an greawide fire detection system in the Turbine Puilding should
be granted,

Exemption Request for Access Contro! Bay

Exemption Requested

The licensee requested an exemption from the techrical requirements

of Section II1.G.2 to the extent that 4t recuires that redundant
post-fire shutdown systems be separated by (0 feet free of intervening
corbustible raterials or by 2 1-hour fire barrier and that the area be
protected ty ar automatic fire suppression system anc a fire cetection
S}’St"a.
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Discussion

The- Access Cortro) Bay is a multi-level structure which is part of
the larger Turbine Building Fire Area. It extends upward from eleva-
tion 4P4F feet, 6 inches to the rocf at elevation 4022 feet 0 inches.

Three reinforced concrete floors and one partial steel grating floor
further subdivide the Access Cortro) Bay “hcve elevation 404€ feet

€ inches. Within this structure, the li.ensee has identified redundant
reactor plart exhaust fans, ¢ elevation 404€ feet 6 inches, that

are 70t protected per the requirements of Sectfon I11.G. The fars

are separated from each cther by abcut 18 feet, ard there are ng
intervening corbustibles.

The fire hazard in the Access Cortrol Bay consists of charcoal,
lubricating oil, and cable irsulation which represert 2 fire load of
about 20,750 BTU/sq. ft. This quantity of combustibles, if totally
consumed, would produce an equivalent fire severity of about 16 minutes
as determined by the ASTV E-11° time-temperature curve,

Existing fire protection ircludes manual hose stations, portable fire
extinguishers ard autcmatic fire suppression over the charcoal! filters,
'r Appendix R Evaluation Report No. 4, the 1icensee committed to
install an auteratic fire cetection s;stew on elevation &4C4€ feet

6 inches of the Access Control Bay. The system will be in accorcance
with the provisions of NFPA Stancdard No, 72E. In addition, the licen-
see preposed te relocate cables and transfer switches to the Train A
fan so that the switches are located at least & feet away frorm fts
redundant Train B switch and cables are routed tc each of the fans

to enter from oppoting dirvecticns and thereby obtain the maximum
separaticr from the redundant cables of the cpposite train,

The licenrsee justified this exemption on the basis of the existing
fire protection and the proposed modifications. In acddition, the
Yicersee ircicated that sheuld these fans be damaced by a fire, alter-
nate coeling 4s available through 2 chiller unil and recirculatior

fan that are located in ancther fire area.

Evaluation

Although the licersee requested an exerption from Section II1.€.2,

the requirements of Section I17.G.3 apply because of the availability

of the alternative Reactor Building cocling capability. The require-

ments of Section I17.G.2 are not met in the Access Control Bay because
of the absence of an areawide fixed fire suppressior system,

Our prircipal concern with the leve! of fire safety in this location
was that because of the relative prox1m1t{ cf the reactor plant exhaust
fars, 2 fire cf significant magnitude would damage redundant post-fire
shutdown system: to such an extent that safe shutdown could not be
achieved ard ma'ntained,
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However, the fire icad in this location s not significant and the
combustible materials are dispersed throughout the elevation, If a .
fire should occur, 1t would be detected by the fire detection system

in its incipient staces before significant flame propagation or room
temperature rise occurred. The alarm would be automatically transmitted
to the control room, The fire brigade would then be dispatched and
would put out the fire using manual fire fighting equipment, Pending
arriva! of the brigade, the effects of the fire would be mitigated
because the smoke and hot gases would rise up intc the high cefline
area, which would tend to act as a heat sink, Also, the fan motors

ard related cables would be shielded from the effects of a fire by the
meta) far enclosures. Nevertheless, 1f a fire did damace both reactor
plant exhaust fans, the licensee will be able to recover from this
darace by relying upor 2 chiller unit and recirculaticn fan that is
lecated in a separate fire area, Therefore, the fixed fire suppressior
system is rot recessary to provide reascrable assurance that safe
shutdovr can te achieved and raintainec.

ra

5.4 (onclusion

Based on our evalyation, we conclude that the licensee's 2alternate
fire protection configuration, plus the proposed modifications, will
achieve ar acceptable leve! of fire protection equivalert to that
provided by Section 111.6, Therefore, an exemption for the absence
cf 2 fixed fire suppressior system in the Access Cortrol Bay should
be granted.

3

6 Exemptior Pecuests for Outside Areas-Exterior Routing and Turbing
eactcr Fuilcdince-Common Wall

¢.€.1 Exemptior Requested

The licensee requested an ererp*tion “rom the technical recuirements
of Section I11.G.2 of Appendix R to 10 CFR Part 50 in these lccations
to the extent that it requires a J-hcur fire barrier to separate
reduncant/alternate snutdewn related cystems in separate fire areas,

2.6.7.1 [iscussfor (Outside Areas-Exterior Routing)

The Alternate Cooling Method (ACM) diesel and certain ACM-related
components are relied upon as the emergency power source for post-fire
shutdowr Train A, The ACM diecel, transformers, plant 4-kV switch-
gear; 4-kV HVAC switchgear, 4160/4EC-volt transformers, reserve
auriliary transformer bus, and ACK 4-kV switchgear are located cutside
of the Turbine Buildin?. There is alsc ACM equipmert located in the
Evaporative Cooler Building, east of the Turbine Building noar its
southeast corner. ACM equipmert in this building consists of the ACM
batteries, ACM motor contro) center, and ACM 48C.-volt lcad center,

The Turbine Building contains the o-trgency diese! designated as the
emergency power supplv for post-fire shutdown Train B, Cabling and
components astonciated with post-fire shutdown Train B are located
within the Turbine Building.
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Cabling from the ACM diese! feecing the 4-kV switchgear, and then
routed to the 4160/480-volt transformers, is used as the emergency
backfeed to load centers in the Three Roor Contrel Complex to serve

as the power supp'v for post-fire shutdown Train A, The cable
routings up to the 416C/4EC-volt transformers are routed urderground,
with the exception of overhead bus duct feeds between the 4-ki VAL
switchcear, reserve auxiliary transformer, anc the plant &-kV switch-
aear. Feecs from the transformers into the Three Poom Control Complex
are cpen, ventilated, bus ducts routed atcve qround. These feecs

pass along the east side of the Turbine Building wall.

The &4-kV switchgear {5 located south of the Turbine Building in the
vicinity of the diese! generator rooms. The south wall of the diese!
gererator recrs is reinforced concrete construction, The 4-kV switch-
ceer s located insice a separate metal enclosure that is accessec
from the yard area. The &-kV switchgear enclosure is locatec
approximately £ feet south of the Turbine Building with open space
in-betveen, Cabling within the 4-kV switchgear enclosure enters from
underoround,

The reserve auxiliery transformer bus duct is alsc used as part of
this ACM backfeed. The reserve auxiliary transformer is located out-
side, approximately 2C feet from the Turbine Building., The closest
post-fire shutdewr Train B compcnent is the Train B emercency diete!
gererator, The emergency diece) gererator room is 2 separate tire
grea, ard s separated fror the outside by a reinforced concrete wall,

Br. KYAC switchcear enclosure associated with ACM is alsc located south
of the Turbine Buildino, 7.% feet from the buildirc but more than 2C
feet fron the rearest pest-fire shutdown components within the Turbine
Building.

ECV corporents in the Evaporative Cocler Bui1d1n? are used as part of
peet-fire shutdown Trzin A, The Evaporative Cocler Buildirg is a
ceparate fire area, sirce it 1s a separate building with extericr
wells to the cutside. This buildirg 1s separated from the Turbire
Building by approximately 10 feet of ocpen space, free of intervening
cortustibles,

Cther components in the yard area asscciated with the ACK, when used
for the Train A emergency power supply, are the ACV diesel, ACK tranrs-
former, and the ACM A.ky switchgear. These structures are located
more than 100 feet east of the Turbine Building.

Discussion (Turbine/Feacter Buildings-Common Wal!)

The Tyrbine Building and Reactor Building are contidered as two
separate fire areas. The common wall between these two areas i¢
constructed of corrugated steel. A1l openirgs in this wall are sealed
€0 25 to maintain the pressure differential recuired for the Reactor
Building. Recundant shutdown post-fire equipment that is located cn
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both sides of the wal) and is separated by at least 2% feet. Existing
fire protection includes fire detection and fire suppression systems,
manbal hose stations, and portable fire extinguishers, as cescribed

in Appendix R Evaluation Report No, 4.

The licensee justifies the exemptions on the basis of the existing
fire protection, the spatial separation between pest-fire shutdowr
systers, and the ability of the non-rated walls to provide a degree
of passive fire protection until any potential fire is extinguished.

Evaluation

The technical requirements of Sections II!.G6.2 and III.G.2 are not
ret in these locations because norma! post-fire shutdown systems are
ret ceparated from their redurdant counterparts cr the systers
secociated with the alternate coeling methed by a 3-hour fire-rated
tarrier,

Our prircipal concerr was that a fire of significant magritude ray
recult ir camage to components associated with the normal pest-fire
shutdown systers and the alternate cooling method,

1f 2 fire were to occur in the above-referenced outside locations, a
potential exists for components asscciated with the ACK to be damacec,
Hewever, because these areas are located cutside and away from the
rormal post-fire shutdown systems located within the Turbine Building,
we do not expect the products of combustion or radiant energy from
such a fire to affect the normal post-fire shutdown systems, Smoke
ard hot cases would tend to be ¢issipated in the open afr, Padiant
erergy would be mitigeted by the intervering oren space anc by the
exterior walls of the Turbine Buildinag,

Similarly, if a fire were to occur inside the Turbine or Peactor
Puildings, we expect the fire to be detected by the automatic fire
detection systems, plant operators, or the security furce. The fire
veuld either be extincuished manually by the plant fire brigade or by
the automatic fire supprescion systems, Because these locations are
large cper plant areas, the smoke and hot gases from such a fire might
spread within each area, Put it is our judgment that the metal anc
masonry walls which bound these fire areas are capable to 2 significant
extent of confining the effects of the fire to the immediate fire

area, until the fire ic extinguished. Pecause these walls are not

all iiro-rated. some products of combustion may spread beyond them,
However, the smoke and hot gases would be cooled ard dissipated so
that there will be rc threat to the redundant/alternate post-fire
shutdown systems in the acjoining fire areas. Therefore, complete
2.hour fire-rated walls are not necessary to previde reasonable
assurance that post-fire shutdown conditions could be achieved and
maintaired with undamaged systems ir the other fire areas.
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2.6.4 Conclusion

Bas®d on our evaluation, we conclude that the licensee's alternate
fire protection configuraticr will achieve ar acceptable level of
fire safety eauivalent to that achieved by compliance with Sections
I11.6.2 and 111.G.3. Therefore, the licersee's recuest for exemption
for & -hour fire wall between the Turbine Building and the Keactor
Puilding anrd cuteicde areas should be granted.

2.7 Exemption Requests for Alternate Cooling Method/Congested Cable_
Rrea Tnterface

¢.7.1 Exemptiorn Requested

—

The licensee reauestec an exerptior from the technical recuirements

of Section 111.G.7 of Appercix R to 10 CFR Part 50 to the extent it
reauires that redurdant pott-fire shutdown-relatec systems be separated
bv more than 20 feet free of irtervening combustibles anc the area te
protected by automatic fire detection ard suppression systems.

2.7.2 Discussion

Cabling associated with pest-fire shutdown components passes throuch
the cergestea cable areas (CCA) outside of the "™ and "G" walls for
the Three Room Contre! Complex and then into the Three Room Contro!
Complex, For 2 fire at these locations, safe shutdown would be
achieved veiro systens associfated with the ACM, In general, ACM cor-
porerts anc cablinc are locate¢ in cther fire are2s cutside of the
feactor and Turbine Buildings., Most of the cables ard compunents for
the ACK that are located in the Reactor and Turbine Buildings are
Toceted rore than 40 feet awzy from the congested cable area. For
theee systems that are located less thar 40 feet from the CCA, des-
cribed in Appendix R Evaluatior Report No. &, the licenses has identi-
fied other systers that could be employved to achieve safe shutdown,

The principal fire hazard in these ACV CCA interface areas is catle
irsulation, HMowever, the areas of ccrcentrated guartities of cables
are protected by autoratic sprinkler systems. In addition, these
locations are protected by fire detecticn systems an< are proviced
with pertable fire extinguishers and manual hose stations.

The Yicensee fustified this exemption on the basis of the existing
fire protection, the spatial separation between post-fire shutdown
systems, and the availability of a number of systems that could be
relied upon to achieve ard maintain safe shutdown a¥ter a fire.

2.7.3 Evalyation
The technica)l requirements of Section I!1.G are not met in these loca-

tions because the alternate shutdown capability is not physically and
electrically independent of the fire area.
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Our principal concern with the level of fire safety in these locations
was that a fire of significant magnitude might damace systems associated
with both the manual shutdown capability ard the alternate cooling
method, There s nu majer unmitigated fire hazard in these locations,
The enly significant hazard which would represent a threat to shutdown
systems is the concentration of combustible fnsulation on the cables,
Fowever, *these cable concertratior areas are grotected by autcratic
sprinkler systems, The suppression systems along the “G" and "C°
walls were origina)ly designed for manual actuation., However, at our
recuest, the licensee converted these systems to automatic actuation.
ke acknowledeed that this conversion weuld not completely corform to
the cuicelines of NFPA Standards 13 and 1£. PBut, 1t was cur judgment
that er zutomatic syster would achieve a higher level cf protection,

The interface areas will be protected by an automatic fire detection
cysterm thet reets the requirements of NFPA Standarc Mo, 772€E. As a
recolt, vwe expect any petertie) fire to be detected early, before
sianificant fire prepagaticon or room temperature rise occurs. The
fire would then be extincuished by the plant fire brigade using manua)
fire fighting equipment. If rapid fire spread occurred, we expect

the automatic wet pipe sprinkler svstems to actuate arcd limit fire
spread, roderate room temperature rise, anc gprotect the rest-fire
shutdown cables along tha "G" and "J" walls, Until the arrival of

the fire brigade, the spatial separation between pest-fire shutdown
cvetems provides paseive protection to prevert cdamage to recundant/
alternate post-fire shutdown systems. For those systers which are not
sufficient]y separated, the licensee has fdentified alternate means

of ac::eviwg and maintaining safe shutdown that would nct be affected
by a fire.

2.7 .4 Corclusion

Based on our evaluaticr, we conclude that the licensee's alternate
fire protection corfiguraticn will achieve an acceptable level of
fire safety equivalenrt to that achieved by compliance with

Section IIT.6, Therefore, the licensee's request for exemptior in
the ACM CCA Interface Preas should be granted.

2.8 Exemption Request for Emergency Lighting

2.B,1 Exemgtior Pecuested

The 1ice <~n requecsted an exerption from the technical requirements

of Section [11.J of Appendix R to 10 CFR Part S0 tc the extent that

it requires er aency lighte to be powered by ircdividual E-hour battery
packs,

2.8,2 Discussion

The plant is presently equipped with hard-wired, essential/emergency
backup ’1$ht1r8 systems powered fror the standby diese) generaters
and the plant DC syster, However, these systems are not sufficiertly
independent so that they would be available in the evert of a fire,
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In Appendix R Evaluation Report No. #, the licensee committed to
install & new system for the Reactor and Turbire Buildings. COutlyinre
structures requirinx access for post-fire shutdown functions that

are not covered by ACM-powerad 1ights will be covered by B-hour
battery 1ights, The new emergency lighting system will have the
following attributes:

1. Wiring and lights configured so that multiple physically separate
systems would result with each syster ccvering a zone or quadrant,
Lighting ecufpment in each zone will be separated by a rinimum cf
2C feet from that of another zone. Loss of any cne zone because
cf a postulatec fire would be compensated for by the lights in the
adjacent zores, including permanently frstalled but movable "exten-
sion 1ights" where necessary:

Separate and independent power feeds for each zone covered;

r
-

3. Electrica) power supplied from the ACH diesel;

£. Preaker ccordinaticr so that only one circuit would fai) given
the loss of any cre indiviecual Yight urit, or 2 single fault such
as due to a fire;

o
-

A minima) number of lights per circuit so that the lighting
evailabiléty loss would be minimized given a circuit loss;

£. A mix of local area 1ights and spet flocd beams plus extension
lights where recessary;

7. Receive a field check/walkdown to confirm acdequate numbers,
locations, and positioning of 1ights.

Essentfal valve oeerators or equipment components recuiring manua)
operator actior(s) will be covered by local zone lighting ané/or spot
bears, Therefore, if a fire failed the local circuit, the spot beams
frem 2 distance greater than 30 feet would still be functional. In
acdition, extension lights will be available in selected areas where
valves are located in upper galleries.

The licensee justifies this exemption on the bases that the proposed
rew 1ightirc syster provides 2n equivalent leve! of emergency lightire
to individual B-hour battery packs,

Evaluation

The technica) requirements of Section 111.J are not met in the Reacter
and Turbine Buildings because the new emergency lights are not powered
by individual P-hour batteries.
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We had two concerns with the proposed tmereorcy lighting system in

these buildirgs. The first was that a sufficient number of lights .
would not be fnstalled so as to provide ar acequate level cf 11lumin-
ation. Mowever, al) essentia) valves ard equipment components raquiring
manual operator actions, and access and egress routes therveto, will

be covered by the local zore Yightirg and/or spot beams, In addition,

2t our request, the licersee in Appendix P Eveluation Regort Ko, ¢,
cormitted tc verify the adequacy of the 11lumination by conducting

2 ¢ie'd walkdown with plart cperators to confirm the acequacy of the
rurbers, locations, and positioning of the lights,

The secord concern was that a fire could damage the power supply to

the erergency 14 htin?. however, the new system is cesioned in such

a manrer that @ fire in any one zone would not affect tine emergenrcy
lightirg in adjacent zones. Therefore, individual 8-hour batteries

for each emergercy lioht are not necessary to provide reasonable 2ssur-
ance that sufficient emergency lighting would be availahle to complete
post-fire shutdown functions.

Conclusion

Based on our evaluaticn, we conclude that the licersee's 2 ternate
configuration will achieve an acceptable level of safety, wduivalen®

te that achievec by compliarce with Section 111.J. Therefore, the
licensee's recuest for exemption for individual 8<hcur battery powered
emercercy Yiehting in the Reactor and Turbine Buildings should be granted.

Exemption Pecuest for Reactor Building

Evemption kKequested

The licensee requested ar exerption from the technical recuirements

of Section 111.G.2 of Apperdix R to 10 CFR Part 5C to the extent t*at

it requires that redurcant post-fire shutdown systems be separatec b)

o0 feet free of intervening corbustibles and be protected by automatic
fire detection and suppressior systers,

Piscussion

The Reactor Buildirg is a single fire 2area. It contains recundant
corponents and cables 2ssociated with the turbire water removal pumps,
bearing water pumps, primery coolant and steam gererator instrumerta-
tion, Tt also contzfins Train A compunents and cables associated with
the emergency bearing water makeup pump and Train B components and
cables associated with the bearing water makeup pump,

The principa) fire hazard in this location consists of hydraulic ofl
associated with the hycdraulic power units and over the helium
circulator-turntable. Additional combustible materfals fnclude
lubricating o1l and combustible cable insulation,

Fxisting fire protectior includes automatic sprinkler systems for the
hydraulic oi) fire harards and cable concentration areas, manual hose
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stations, and portable fire extinguishers. I» Appendiz R Evaluation
Report No. 4, the licensee cormitted to irstal) a fire detection system
to provide areawicde coverage of the Reactor Building below the refueling
floor in a manner that reflects the potentia) preblem of smoke stratifi-
cation, The licensee also comritted to reroute certain post-fire
shutdowr. cables to achieve at least SC feet of horfzontal separaticr

cr 20 feet of separation 1f an intervening floor exists between
redurdart systems except as identified anc evaluated in this Sofctg
Fvaluation, A third turbine water rercve) purp, permanently installed

2 rinimur of 50 feet fror the exist1n? tanks and purpe, will also be
provided to compersate for the potential lcss cf redundant turbire

vater reroval pumps or elevation 4740 feet € inches.

The licensee fustified the exemption cr the eristirg fire protecticr,
the preposed modifications, and the spatial separation between reduncart
pestefire shutdsin systems,

Evaluatio:

The technical requirements of Section 111.6.2 are not met irn the Reactor
Euilding because the intervening space between redundant post-fire
shutdown systems containe come combustible materfal, Inm addition,

the fire cetection system does not extend to the refueling floor anc
above, and the existing sprinkler systems do not provide areawide
coverage.,

Cur principa) concern wae that 2 fire of significant magritude would
camage tycters asscociated with redundanrt post-fire shutdown metheds,
kowever, the melcr fire hazards ir this area are covered by ar automatic
fire suprressior system, Consequently, 2 fire involving these hazards
werld be mitigeted by the syster, PReme2ining combustible materials

are ?erereYYy dispersed throuchout the remainder of the area, As a2
result, a fire fnvelving these materfals weuld be of limited magritude
ard ertent ar¢ would be characterized, initially, by Yow flame propagea-
tion and arbient terperature rise.

If a fire did occur, it would be detected early by the fire cdetection
systems, Where nc detectors have been provided above the refuelirg
floor, no shutdown systems exist, Upon actuation of the detectior
syster or discovery of the fire by plant personnel, the control roorm
would be notified ard the f' ¢ brigade dispatched. The fire would
then be either cuppressed manually, using portable fire fightine
equipment, or automatically, if the fire originated in the sprinkler
area, Unti) the fire is controlled, the spatial separation between
post-fire shutdown s{stems. which in part extends cver more thar cne
floor elevaticr, will previde reascrable assurance that a post-fire
shutdown capability will remain free of fire camage.

Conclusion

Based on our evaluaticn, we conclude that the Yicersee's alternate
fire protection configuration, with the committec modifications, will
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provide an accentable level of fire safety, equivalent to that achieved
by compliance with Section 111,G.2. Therefore, the licensee's recuest
for"exemption in the Reactor Puilding should be granted.

2.10 Fxerption Request for Tyrbine Building

2.10.1

2.10,2

2.10,3

Exemption Renuested

The licensee reaquestec an exerption fror the technical recuirements

of Section 111.G6.2 of Appendix R to 10 CFK Part 50 t¢ the extent that
it recuires that the recdurdart post-fire shutdown systems be separated
by more than 20 feet of intervening combustibles and be protected by
automatic fire detectior ard suppression systems.

Discussion

The Turbine Puilding houses the secondary plant equipment including
such corporents and systems as the turbine generator, main condenser,
stean, condensate anc feed systems, HVAC systems, and the emergency
vater booster pumps,

'r Table 3.11-) of the Appendix R Evaluatior Report No, 4, the licensee
idertified the post-fire shutdown systems which do ret meet the separ-
ation requiremerts cof Secticon 111.G6., The licensee committed to efther:
1) rercute fire-vulrerable cables outside of the fire area, or ?)
protect ore post-fire shutdown train by a l-hour fire barrier, or 3)
rercute fire-vulrerable cable to achieve at least 10 feet of hurizenta)
separatior with some intervering cables from its recundant alternate
counterpart, For any other fire-vulnerable cables or systerms, the
licensee has fcdertifiec a redundant mears ¢f achieving pest-“ire
shutdowr 4f these systems were lost because of a fire,

The licersee furtifies the exemptior ¢r the bases of the existin

fire protection, the proposed modifications, the spetial separaticr
between post-fire shutdown systems, ard the availability of a number
rf different systers that would te relied upon to achieve and maintain
post-fire shutdowr ¢ _9tions,

Evaluation

The technica) requirements of Sectic~ (il.G are not met in tiiis area
because redundant post-fire shutdown systems are not separated by more
than 20 feet free of intervering combustibles. Ir addition, autonatic
fire suppression and cdetection systems 2re not provided throuchout the
area, We evalyated the lack of areewircde fire detection in Section

2.8 of this safety evaluation,

Our principal concern was that a fire of significert ragnitude would
damage systems associated with redundant pest-fire shytcdown methods.
However, the mejor fire hazards in this area are covered b{ an autoe-
metic fire suppression system, or are separated by fire walls, or
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both. Consecuently, & fire involving these hazards would be miticated
by the protection, Kemaining corbustible materials are gererally
dispersed throughout the remaincer of the area., As a result, 2 fire
irvelving these materials would be of 1imited megnitude and extent

and would be characterized, inftially, by low flame propagation and
arbient temperature rise.

If a fire did occur, it would be detected early by the fire detectior
system, Where no detectors have been provided, no post-fire shutdowr
svetere exist, Upon actuation of the detection system or ciscovery of
the fire by plant personnel, the contrcl room would be notified and the
fire brigace dispatchec. The fire would then be either suppressed
rarvally, using portable fire fighting equipment, or automatically,

if the fire cricinated in a sprinkler area. Until the fire is con-
trolled, the spatial seperation betweer post-fire shutdown systems,
which in part exterds cver more than one floor elevaticn, will provide
reasonable assurance that a post-fire shutdown capability will remain
free cf fire u. age.

2.10.4 Conclusion

Based on our evaluatior, we conclude that the licensee's alternate

fire protecticn configuraticr with the committed modificaticrs, will
provide an acceptable level of fire safety, ecuivalent to that achieved
by corpliance with Section II1.G.7. Therefore, the licensee's request
for exemption in the Turbinre Building should be oranted.

2.11 Building 10

Ruilding 10 is a new structure, erected subsequent to ocur "Appendix A"
fire protecticr evaluation. It is located east of the Contrcl Complex anc
ie cornected with it by a bridgelike walkover structure. The exterior
vells are corstructed cf reinforced concrete. The floors are concrete or
earth or concrete on metal parels, The roof is constructed cf concrete on
metal panels., The buildinc has been divided into siy fire areas occupied
for offices, computer rooms, electrical anc mechanical equipment rooms,
arc relatecd areas. Fire protection includes fire detection systems, halon
fire suppressior systems, and portable fire extinguishers.

In Appendix R Evaluation Report No. 4, the licensee identified one deviation
from the techrnical requirements of Section I111.C.2 of Appendix P to 10 CFR
Part 0. The licensee recuested approval of an exemption from these
requiresents to the extent that they require that structural steel which

is part of a fire barrier be protected so as to achieve a fire ratine
equivalent to the rating of the boundary. The structural steel is part of

a 3-hour fire wall that separates two rooms that contain redundant post-fire
shutdown systeme, The licensee justifies the exemption on the basis of the
low fire loading and the exi:ting automatic fire protection.

The rooms on both sides of this wall are equipped with ar automatic fire
detection system, If a fire should occur, it would be detected in its
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formative stages before sigrificant temperature rise occurs. The fire
would then be put out merually using portable fire extinguishers. If rapid
fire spread occurred, we expect the automatic fire suppression system to
actuate to control the fire. The system has sufficient extinguishing
acent for a manually initiated second discharge if the fire was not com-
pletely extinguished after the first discharge. Until the fire is
extinouisted, and consive=ing the Yow €ire loading (ecuivalent to a 15-minute
cduration or the ASTM E-119 time temperature curveg. it is our judgment
that the unprotected steel will rermain undamaged and the integrity of the
fire wall will be maintained. We, therefore, corclude that the licensee's
fire protecticn configuration will provide an equivalent level of fire
safety to that achieved by compliarce with Section III.C. Therefore, the
"‘censee's request for exemption for unprotected structural steel should
t2 oranted,

£t our request, the licersee also submitted, in Report No. 5, dated May
1998, a corparison of the fire protection for Building 10 to the guidelines
of Appendix A tc BPTP APCSB 9.5-1. The licensee has indicated that the
guidelines pertaining to the provisicr of a standpipe systerm, vard hydrant,
fire hose, ard related equipment are not applicable to Building 10, We
were concernes that in the evert ¢f @ fire in those arels not protected by
ar automatic suppressior system, the licensee would not have 2 readily
eveiletle means to apply weter from hose streams onto the fire. However,
the fire brigace would he abtle toc bring heses from either statiourns in the
turbire building or a yard hydrant near the buil<*ng. The licensee hac
corfirmed this capability by test. Orn this basis, we consider this fssue
closec.

In the trip rercrt dated Septerber 12, 1083 which documented the results

of an NPC site audit, we stated that the licensee did not have within ‘ts
orgarizeticn cr as a consultart & qualified fire protection ergineer
responsitle for the formulaticn and implementation of the fire protection
procram, Mowever, by letter dated October 16, 196€ (Reference 21), the
licensee informed the staff of the addition of 2 fire protecticr engineer
te the PSC staff, He i¢ resporsible for the development of the Fire Protec-
tier Program Plan arc is the Program Manager of the Fire Protection Program,
Or this basis, the staff considers this issue closed.

Licensee Comments

By letter dated Januarv 16, 1687 (Reference 1°), the licensece provided
corments regarding the staff's Noverber 18, 1986 draft safety evaluatior,

In general, these comments have been reflected in the final safety evaluation.
However, the staff's descripticn of “1e licensee's commitment regarding

the proposed emergency lighting system for the reactor and turbine buildings
recain the same 2s in the original draft., The licensee was concerned that
the staff has interpretec the commitment to provide separate anc independent
power feeds for each emergency lighting zone to mran that independert power
sour~es will be provided. The staff recognizes that the alternate cooling
method (ACM) diesel will be the only source of power for the new 2mercency
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lighting systen. The power feeds to the incividual zones will, however,
be designed such that no twe acjacent zones will be affected by any fire.
The ste€f finds this corcept acceptable, ard no further clarification to
the dra.t safety evaluation is necessary.

ENVIRONMENTAL CONSTDERATICNS

Pursuant to 10 CFR 51,20, the staff concludes the following about the listed
factors:

(1) The reed for the proposed actions is described above;

(2) Tre alternative to the exemptions would be to recuire
literal compliance with Section IV.F, of Appendix E to
10 CFR Part 50, Suck an action would not erhance the
protectior ¢f the environment and would be adverse to the
public interest generally;

(2) The issuance cf the exemptions, or their denfal, would not
affect the environmert2] impact of the facility; and

(4) No consultatior with cther agencies or persons fs reeded.

Besed on the abtcve assessment, the NRC staff concludes, pursuant to

10 CFK 51,27, that the issuance of these exemptions will have no
sicrificant impact cn the environment (52 FR 26319, Septembar 28, 1987).
CONCLUSIONS

Post-Fire Shutdown Systems

The concepts submitted by the licensee for providing post-fire shutdown
under fire considerations are adequate and therefore, acceptable. The
remaining aspects fdertified herefn will be addressed during inspection
activities, and in confirmatory analyses as discussed in Section 4.3,

Exempticns

Based on our evaluation, we conclude that the licensee's existing fire
protection configuration, with the proposed modifications, ackieves an
equivalent level of safety to that attained by compliance with
Secticns [11.G and I!1.J. Therefore, the licensee's recuest for
exerptions in the followirg areas should be granted:

!,  Three Room Control Complex (Fire Barriers)

2. Contro) Reor (Fire Detectors)

5. Turbine Puilding (Fire Detectors)
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£

Building 10 (Structu al Steel)

o

Access Control Bay (Separation Requirements)

6., Exterior routing of shutdown cabling

7. ACM CCA Interface Areas (Separation Requirements)
&, Comrer Well-Turbire Buildirg/Reactor Building

@, FReactor Building (Separation Reguirements)

10. Turbine Building (Separation Pecuirements)

11. Diese) Generator ®coms (Fire Barriers)

12, 8-hcur battery pack emercency lightirg

Confirmatory Evaluations

As noted in Section 2.1.2.3(a)(2), PSC has submitted aralyses addressing
the effectiveress of the flow naths through the steam generators (for Jecay
heat removal). The staff haz requested it's contractor, Cak Ridge National
Laberatory, to review these aralyses. These evaluatiors will be considered
confirmatcry ard will be reported in 2 ceparate Safety fvaluation,

Dated: May 10, 1988

Reviewers: D. Kubicki, DPWRL-B, NRR

R. Ireland, Region IV
P. Mullikin, Region IV

Attachments:

1 Figure 2.1-8
2. Figure 2.1-9
3, Figure 2.1-10
&, Fiqure 2,1-11A
5. Figrre 2.1-11B
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Appendix R E

a. PReport
b. FKeport
G Report
d¢. Report

Fire Hazards Analysie ard Evaluation of Building 10 to the BTP 9.5-1

Arrendix A G
NPC letter,
PSC letter,
PSC letter,
PSC letter,

Licerse Aren
June 1g&, 197

License Aren
Cctober 28,

License ﬁren
June 6, . 79,

PSC letter,
PSC Yetter,
PSC Tetter,
KPC letter,
PSL letter,
AEC letter,
PSC 1ette};
FSC letter,
PSC letter,
PSC letter,
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Peferences

valuation:

Mo. ), Shutdown Model, November 16, 1984 (Rev. €)
Ne. 2, Electrica!l Peviews. December 17, 1984 (Rev, 4)
No. 3, Fire Protection, January 17, 1265 (Rev. 4)

Ne. 4, Exerptions and Mod1f1cat10ns April 1, 1985 (Rev.

uidelires, Report No. 5, May 31, 1985 (Rev. 1).
Butcher to Lee, cated November 1, 198F,

Walker to Berkow, dated December 20, ' 985 (P-£5488).
Kalker to Berkow, dated March 14, 1986 (P-86209).
balker to Berkow, dated April 4, 1986 (P-86266).

dreit Mo, '¢ with NRC letter, Cerise to Walker, dated
6.

¢ment No. 18 with NPC letter, Denise to Fuller, dated
1677.

-~

drent Ko, 71 with NRC letter, Carmrill to Millen, dated

“irembourg to Berkow, dated May 1£, 1986 (P-86307).
¥illiams to Berkow, dated July 15, 1986 (P-8€462).

Cahm to NRC (LFR 86-€20), dated August i1, 1986 (P-86513).

Vagner to Lee, dated June 4, 1984,

Lee tc Johnson, dated August 17, 1664 (P-84281),
Crutchfield to Williams, dated August 3, 1987,

Brey to Berkow, dated February 17, 1987 (P-87055).
Brey to Calvo, dated May 1, 1987 (P-87158).
Warembourg to Calve, dated May 15, 1987 (P-87167).
Williams to Berkow, dated January 16, 1987 (P-£7C12).

2)
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?C. PSC letter, Williams to Calvo, dated Decerber 15, 1987 (P-87422),
?1. PSC letter, Williams to Berkow, dated October 16, 1086 (P-86572).
Péditional updates to Peferences 1 & 2 were provided in:

PSC letter, Lee to Johnsen, dated August 30, 1985 (P-85301).
PSC letter, Lee to Hunter, dated September 26, 1985 (P-£5341),
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