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1.0 INTRODUCTICN

Following a fire at the Browns Ferry Nuclear Station in March 1975, the
Nuclear Regulatory Commission initiated an evaluation of the need for
improving the fire protection pregrams at all licensed nuclear power
plints. As part of this conatinuing evaluation the NRC, in February 1975,
puplished a report by a special review group entitled, "Recommendations
Related to Browns Ferry Fire," NUREG-0050. This report recommended that
improvements in the areas of fire prevention and fire control be made in
most existing facilities and that consigeration be given to design features
that would increase the ability of nuclear facilities to withstand fires
without the loss of important functions. To implement the report's recom=
mendations, the NRC initiated a program for reevaluation of the fire
protection programs at 111 licensed nuclear power stations and for a
comprehensive reviaw of all new license applications. -

The NRC issued new guidelines for fire protection programs in nuclear
power plants which reflect the recommendations in NUREG-0050. These
guidelines are contained in the following documents:

a) "Standard Review Plan for the Review of Safaty Analysis Reports for
Nuclear Power Plants,” NUREG-75/087, Section 9.5.1, "Fire Protection,”
May 1576, which includes "Guidelines for Fire Protection for Nuclear
Power Plants" (BTP APCSB 9.5-1), May 1, 1976.

b) "Guidelines for Fire Protection for Nuclear Power Plants" (Appendix A
to BTP APCSB 9.5-1), August 23, 1376.

¢) "Supplementary Guidance on Information Needed for Fire Protection
Program Evaluation," October 21, 1976.

d) “Sample Technical Specifications," May 12, 1977.

e) "Nuclear Plant Fire Protection Functional Respensibilities, Adminis-
trative Controls and Quality Assurance," June 14, 1977.

f) "Manpower Requirements for Operating Reactors," memo from

E.G.Case to R. Boyd, V. Stello, and R. Mattson dat
May 11, 1978. e

Ail licensees were requested to: (1) compare their fire protection programs
with the new guidelines; and (2) analyze the consequences of a postulated
fire in each plant area.

We have reviewed the licensee's analyses and have visited the plant to
examine the relationship o* safety-related components, systems and struc-
tures with both combustibles and the associated fire detaction and
suppression systems. Qur review has been limited to the aspects of fire
protection within the NRC's jurisdiction, i.e., those aspects related to
the protection of public health and safety. We have not considered aspects
of fire protection associated with life safety of onsite personnel and

with property protecticn unless they impact the health and safety of the
public due to potentiai release of radicactive materigl.

1.1
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This report summarizes the status of our evaluation of the fire protection
‘program at Arkansas Power and L.ght Company's Arkansas Nuclear One -
Unit 1 Plant.
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2.0 FIRE PROTECTIOM GUIDELINES

General- Design Criverion 3 - "Fiée Protection”

The Commission’ ic criterion for fire protection is set forth in
Ganeral Desigr terion 3, Appendix A to 10 CFR Part 50, which states:

“Structures, systems, and comoonents important to safety shall
be cesigned and lccated to minimize, consistent with other
safety recuirements, the probabilisy anc effec: of fires and
explasions.

“Noncombustibie and heat resistant materials shall be used
whergver practical thraughout tne unit, particularly in loca-
tiors such as the containment and the control room.

“Fire dntection and protection systems of appropriate capacity
and capability shall be provided and designed to minimize the
adverse effects of fires on structures, systems, and components
imgortant o safety.

‘Fire fighting systems shall ba designed to assure that their
rupture or inadvertent operaticn <ces not significantly impair
the saety capability of these structures, s eteme. and
comconents . ”

Supclementary Guidanca

Guicance on the implementation of GDC-3 “or existing nuclear power
plants nas seen srovided by the NRC staff in "Bppencix A" of 3ranch
Technizal Pasition 9.5-1, “Guide'ines “or Fire Frotectior ‘or Nuclear

Azpencix 4 arovides for a comprenensive program assuring a substan-
t1al level of fire protection, beyond minimums that mignt Se deemes
tc satisfy G0C-3.

The overal) obiectives of the fire protaction Jrogram embocied in
37P 3.3-1 and Appendix A, are %3:

(1) recuce the likeiihced of acsurvence of fires;
\¢) promgtly detect ang extinguish fires if they occur;

(3) mainta‘n the capability to safely shut down the niant i€ fires
cccur; and

,‘;

prevent the relgase of a significant amount of radicactive
material f fires occur.

~c Nave ysed the guicance of Appendix A as appropriate in our review.
w¢ have gvaiuated alternatives proocsed by the licensee to various
specific aspects of Apgendix 4 ysing the overal! objectivessutlined

Q]
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-



above %o assure that theie objectives are met for the actual relaticn-
ship of combustibles, safety related equipment and fire protection
features of the facility.

22



3.0 SUMMARY OF MODIFICATIONS

The licensee plans to make certain plant modifications to improve the fire
protection program as a result of both his and the staff's evaluations.
The proposed modific “ions are summarized below. The implementation
schedule for these modifications is in Table 3.1. The licensee has agreed
to this schedule. The sections of this report which discuss the modifica-
tions are noted in parentheses.

Certzin items listed below are marked with an asterisk to indicate that
the NRC staff will require additional information in the form of design
details, test results, or acceptance criteria to assure that the design is
acceptable prior to actual implementation of these modifications. The
balance of other modifications has been described in an acceptable level
of detail.

3.1 Portable Radic Communication Equipment

Portable radio communication equipment will be provided, and available for
fire brigade use (4.7).

*3.2 Separation of Power Cables in Minholes

Redundant power cables for service water pumps and fuel transfer pumps
will be separated by a barrier where redundant catles are in a common
manhole in the yard area (5.14).

3.3 Protection of Redundant Cables in the Hallway - Elevation 372 Feet

To protect redundant safe shutdewn cables in the auxiliary building hallway -
elevation 372 feet, either a deluge system actuated by heat and smoke
cdetectors and coating of cables where redundant cables are in proximity

will be provided, or all cables will be coated and smoke detectors and a

wet pipe sprinkler system installed (5.2).

*3.4 Protection of Redundart Cables in the Switchgear Rooms

Cables which are from the opposite division to the cables in each switch-
gear room will be separated by a fire retardant board or blanket where
redundant cables are in proximity to each other (5.7).

3.5 Protecticn of Redundant Cables in the Condensate Demineralizer Area

An existing wet pipe sprinkler system will be extended to protact redundant
safe shutdown cables (5.3).

3-1



3.6

3.7

*3.8

3.9

Protection af Redundant Circuitry in the Control Rocm Fa1s$ Floor Space

The Halon system in the control rcom false ceiling and floor will be
modified to 2e actuatad by smoke Zetactors (3.7

-

A1l exposad cables in the false floor space will be coatad with a flame
retardant cocating (5.11).

Protaction of Redundant Cables in the Cable Spreading Rcom

To protect redundant cables, efther a deluge systam actuated Dy heat and
smoke detactors will be provided, or all exposed caplies in cable trays
will be ccatad with a flame retardant coating (5.8).

Protaction of Redundant Cables in the Upoer North Electrical
Penetration <ocm

Where reduncant diese! generator caples are in proximity, a darrier will
be provided between the cables, and the manual sprinkler system will be
converted to autcmatic operaticn (5.5).

Portable Extinguisher for the Contrsl Room

A portable water or halen extinguisher will be provided in or adjacent to
the contrel reom (5.11). '

Smoke Detactors

Smoke datactors will be provided in each contral rocom cabinet which contains
safe shutdewn eguipment (5.11).

Additicnal smcke detectors will be srovided such tha*t detaciars arf orovided
in all safety-re'atad areas containing significant compbustibies

Smcke detectors will be proviced in various safaty-relatad areas which
contain no combustibies Sut which contain reduncant safa shutdewn capiing
in conduit (4.2).

1 1
11

Power sucplies far fire detectors will be modifiec 50 that 31 fire detec-
tors will 2e powered rrem an emergency oower source (1.2).

Manua! Hose Stitions

Manua! hose stations accessible %0 all safaty-relitad acuicment on e2lavatien

317 feet of the auxiiiary buiiding #ill be proviges (3.1).

Manual hose stations will De proviced in the reactor nuilaiag (5.12).



‘3.12 Cable Penetration Firestops

The cable penetration firestop design will be tested, and existing
firestops upgraded where required by the testing (4.9.3).

3.13 Portable Smoke Exhaust Equipment

Portable smoke exhaust units with flexible ductwork will be provided so
that three units are available for each ANO-1 and ANO-2 (4.4.1).

3.4 Emergency Lightiag

Fixed emergency lights will be provided in the control room independent
of existing normal and emergency lighting (4.6).

Portable hand held sealed beam lanterns will be provided for fire
brigade use (4.5). A

*3.15 Reactor Coolant Pump 01l Collection System

The reactor coolant pump oil collection system will be upgraded to
provide collection capability at all potential Teakage points (5.12).

*3.16 Associated Circuits

The effects of tires involving associated circuits (circuits which

are connected to safety systems .. % perform non-safety functions)

are being evaluated by the licensee. Results of the evaluation will

be provided by Jaruary 15, 1979. Where a fire involving associated
circuits may affect operation of safe shutdown equipment, modifications
such as rerouting of cables or installation of relay contacts will be
made to preclude disablina of safe shutdown equipment.(4.10)

3.17 Automatic Actuation of So- tkler Systems

The manually actuated sprinkler systems in the diesel generator rooms
will be modified to autematic actuation (5.10).

*3.18 Control of Fire Doors

Fire doors which separate redundant safe shutdown equipmeqt or'which
separate safe shutdown equipment from large oi! hazards will aither be
locked or provided with electrical supervision to alarm if opened
(4.9.1).

3.18 Administrative Control Changes

Procedures are being developed or changed to incorporate controls over
combustible materials and ignition sources, fire brigade staffing and
training, fire fighting procedures, quality assurance provisions, and
definition of fire prctection duties and respensibilities (6.0).

3=3



Table 3.1

Implementation Dates for Proposed Medifications

Implementation Dates

3.1 Portable Radic Communication Equipmert March 31, 1979
3.2 Separation of Power Cables in Manholes End of 1980 Refueling
3.3 Protection of Redundant Cables in the ' *

Hallway - Elevation 372 Feet (98J)

3.4 Protection of Redundant Cables in the .
Switchgear Rooms (99-M, 100-N)

(")
o

Protection of Redundant Cables in the July 1979
Condensate Jimineralizer Area (73-W) .

3.6 Protection of Redundant Circuitry in the
Control Room False Floor Space (129-F)

3.7 Protection of Redundant Cables in the -

Cable Spreading Roem (97-R,; :
3.8 Protection of Redundant Cables in the Upper .

North Electrical Penetration Room (149-53
3.9 Portable Extinguisher for the Control Room (129-F) November 15, 1978
3.10 Smoke Jetectors *
3.11 Manual Hose Stations (Reactor Building and *

Elevation 317 Feet of the Auxiliary Building)
3.12 Cable Penetration Firestops End of 1980 Refueling
3.13 Portable Smoke Exhaust Equipment December 1, 13978
3.14 Emergency Liguting December 1, 1978
3.15 Reactor Coolant Pump 0i1 Collection System End of 1980 Refueling
3.16 Associated Circuits End of 1980 Refueling
3.17 Automatic Operation of Sprinkier Systems (149-E, 36-G, 87-H) *
3.18 Control of Fire Doors March 31, 1979
3.19 Administrative Control Changes 90 days after

SER issuance
(Numbers in parentheses refer to fire zone designations in the AP&L fire
hazards analysis.)
* - By the end of the next refueling outage.
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4.1

4.2

4.0 EVALUATION OF PLANT FEATURES

Safe Shutdown Systems

There are several arrangements of safe shutdown systems which are apable
of achieving safe shut down subsequent to a fire. The exact arrangement
available in a fire situation will depend upon the effects of the fire on
such systems, their power supplies and control stations. To preciude a
single event from affecting redundant systems, these systems are separated
into two safety divisions, either of which would be capable of achieving
safe shutdown.

During or subsequent to a fire, safe shutdown could be achieved using
safety-related equipment such as: the reactor trip system; the borated
water tank, makeup pumps, and parts of the letdown and makeup and chemical
acditive systems for volume and reactivity control; emergency feedwater
system; con. nsate storage tank; residual heat removal system; and steam
relief. These safety-relsted systems could be used to bring the reactor
down to hot shutdown conditions, and then be used for cooldown to cold shut-
down conditions. Supporting systems and equipment such as the emergency
diesel gjenerators, engineered safety features batteries, and service water
system would also be required.

We have evaluated the separation between redundant safe shutdown systems

anc components to determine that they are either separated from each

otrer or protected by suppression systems such that a fire will not affect
redundant equipment, and therefore a sufficient number of systems and
components will be available to perform their shutdown function following

a fire. The adequacy of separation between redundant shutdown equipment

is discussed in other sections of this report.

Fire Detection and Signaling System

The plant has a protective signaling system which transmits fire alarm and
superviscry signals to the control room f.. sudible and visual operator
notification. The system includes actuation and trouble signals from fire
detectors, water spray systems, and fire pumps.

In general, the system complies with those portions of the NFPA Standards
which are considered essential for a facility of this type. Some compo-
nents of the signaling system are not provided with an emergency power supply
if offsite »C power is lost; however, the licensee has propused %o provide
a suitable emergency power source for these components. The main annun-
ciator panel in the control room is not listed by a recognized testing
laboratory; however, an increased frequency of testing to assure opera-
bility will be performed as required by the technical specifications. Some
fire detectors are not listed by a recognized testing laboratory; the

.
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4.3.1.2
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licensee has proposed to replace these units where located in areas [
containing safety-related systems.

Smoke detectors have heen provided in many areas of the plant and in the
control room ventilation system to provide fire notification. Heat
detectors are used to actuate Halon <:juression systems in the control

room ceiling and raised floor arras. Infra-red detectors are provided in
the diesel generator rooms. Pneumatic rate-of-rise type detectors yh1ch
actuate water spray systems arvr provided at potential turbine building

oil fire hazards and outside transformers.

There are several areas in the plant that contain safety-related 2quipment
and cabling which are not provided with fire detectors. The licensee has
proposed to install detectors in such areas which contain combustibles

and in certain areas containing redundant safe shutdown systems with no
combustible loading. The licensee has also proposed to improve fire
protection in the control room by the addition of smoke detectors in
cabinets containing safe shutdown systems, and by the use of smoke

detectors in lieu of heat detectors to actuate halon suppression systems

in the area.

We find that, subject to implementation of these modifications, the fire
detection and signaling system satisfies the objectives outlined in Sec-
tion 2.2 of this report and is, therefore, acceptable.

Fire Control Systems
wWatar Systams
water Suppiy

Fire water is supplied by two fire pumps located in the intake structure.
These pumps are shared by Unit 1 and Unit 2. The two fire pumps take
suction from separate service water bays which are normally supplied from
Dardanelle Reservoir through intake screens. The service bays can also be
supplied from the eamergency ccoling water pond which is the ultimate heat
sink. The ultimate heat sink would not be degraded by fire water supply
requirements.

We find that the fire water supply system conforms to the provisions of
Appindix A to BTP 9.5-1 ana is, therefore, acceptable.

Fire Pumps

Two vertical shaft centrifugal fire pumps are provided, each with a design
capacity of 2,500 gallons per minute at a discharge pressure of 125 pounds
per square inch gauge. QOne fire pump is electric motor driven; the other

is driven by a diesel engine having an 8-hour fuel supply tank located in
the same rocm as the pump. Additional diesel fuel is available from

onsite storage tanks. Either of the two fire pumps has sufficient capacity
to supply the maximum sprinkler demand with adeguate reserve available for
fire hoses.



4.3.1.3

An automatic electric jockey pump maintains pressure on the fire water
piping system. The fire pumr; are arranged to start automatically when a
large amount of flow drops the pressure on the system; the pumps can also
be started manually from the control room. Bo.h fire pumps will continue
to operate until they are shut off manually; the electr’c pump can be
stopped from the control roum, but the diesel pump can only be stopped at
the intake structure.

The two fire pumps are housed in the fire resistant intake structure in
individual rocms, separated by a fire barrier. The :ontroller for eacn
fire pump is locatad in the associated pump room. 3otn controllers are
approved for fire pump service.

We find thet the fire pumps conform to the provisions of Appendix A to BTP
9.5-1 and are, therefore, acceptable.

Fire Water Piping System

Each of the two fire pumps has a separate discharge into the 12-inch
underground fire loop which encircles both Unit 1 and Unit 2. Valving is
arranged so that a single break in the discharge piping will not remove
both fire pumps from service. All yard fire hydrants, fixed water supgres-
sion systems, and interior fire hose stations are supplied by the fire
loop. Sectionalizing valves are provided on the lcop to allow isolation
ef various sections for maintenance or r2pair. For certain areac inside
the plant, both fixed suppression systems and interior fire hose s*at.ons
are supplied by a common piping system, so that both primary and backup
protection cor’y be lost by a singie break or ciosure of a control valve.
For such .iping system failures, hoses could be run from outside hydrants
to provide protection during the short interval while repairs are being
made. Such alternative protection is required to be provided by the
technica: specifications. Valve position is assured as follows:

Some fire water system control valves are electrically supervised; others,
including those on the underground fire loop and at the fire pumps. are
not. The facility's technical specifications require a periodic check

of the position for those valves which are not locked, sealed, electrically
supervised, or otherwise secured in position to assure that valves are
maintained in the open position.

Yard fire hydrants have been provided at approximately 250- to 300-foot
intervals around the exterior of the plant. An auxiliary gata valve is
provided on each hydrant lateral to permit maintenance without removing a
portion of the fire loop from service. A hose house at each fire hydrant
is equipped with 2-1/2-inch fire hose and other manual fire fighting
tools. The hydrant hose threads are compatible with those of the local
fire department.

We find that the fire water piping system satisfies the objectives of
Section 2.2 of this report and is, therefore, acceptable.
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4.3.1.4 Interior Fire Hose Stations

‘Stations with 75 feet of 1-1/2-inch fire hose have been provided through-
out the plant, except in containmert. There are a few areas in the auxil-
fary building that contain safety-related systems which cannot be reached
from the existing hose stations. The licensee has proposed to install
additional fire hose station: so that all such areas containing combustibles
can be reached with not greatar chan 100 feet of hose; fire hose station
capability will also be provided inside containment.

Nozzles on the hose l1ines are «. the adjustable spray type; in areas of
potential electrical fires, they are of a type rated for this service.

We find that, subject to impleme :ation of these modifications, the intaerior
fire hose installation satisfies the objectives of Section 2.2 of this
report and is, therefore, acceptable.

4.3.1.5 Water Suppression Systems

Automatic wet pipe sprinklers are provided in portions of the turbine
building contzining lube oil piping, and in some areas of the auxiliary
building including the cable spreading room. Automatic water spray systems
are provided on outside ofl-filled transformers and on lube 0il storage

and pump areas in the turbine builaing. Manually operated deluge systems
are provided in the diesel generator rcoms and diesel fuel tank bunkers.
Manually operated closed head sprinkiers are provided in the electrical
penetration areas, both inside and outside containment. The licensee has
proposed to change the manually operataed systems in the diesel generator
rooms, and in one electrical penetration area to automatic operation.

In some areas containing multiple tiers of electrical cable on trays,
ceilirg level sprinklers may be unable to effectively suppress fires in
the lower trays. However, our review of these areas indicates that with
the separation provided and the modifications proposed, the protective
systems as installed will prevent loss of redundant systems required for
safe shutdown.

For details of each specific area, see Section 5.0.

we find that, subject to implementation of these medifications, the water
suppression systems satisfy the objectives of Secticn 2.2 of this report
and are, therefore, acceptable.

4.3.1.6 Foam

The plant has available a supply of foam and a nozzle for manual fire
fighting. 4e find that the foam and the nozzle for manual fire fiahtina
conforms to the provisions of Appendix A to BTP 9.5-1, and are therefore
acceptable.
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8.3.1.7 Effects of Suppres: 1 Systems on Safety Systems

The discharge of water from the operation of fire suppression systems has
been considered in the plant design. Floor drainage has been providead in
all plant areas having sprinkiers and fire hose. In areas where the floor
drainage capacity is such that the expected maximum discharge of fire
suppression systems could cause a water build-up in excess of 2 inches,
all safety-related equipment necessary for safe shutdown has been located
to preclude damage. Water spray from automatic suppression system actua-
ticn or piping breaks will not incapacitate safe snutdown cystems.

We find tha: the protection provided safety systems from the effects of
suppression systems satisfies the objectives of Section 2.2 of this report
and is, therefore, acceptable.

4.3.2 Gas Fire Suppression Systems

Separate automatic, total flooding Halon 1301 fire suppression systems are
provided for the control room ceiling space, the auxiliary control rcom
raised floor space and ceiling space, and the record storage room. A Tlow
pressure carbon dioxide system is being installed to protect the main
turbine bearings and exciter housing.

The gas suppression systems are designed to comply with NFPA standards 12
and 12A, as applicable.

The systems in the control room concealed ceiling space and auxiliary
control room concealed ceiling and flocr space are activated by heat
detectors which could delay response. The licensee has proposed to modify
these systems to provide actuation by smcka detectors to increase their
operating speed and effectiveness.

For details of each specific area, see Section 5.0.
we find that, subject to implementation of these modifications, the gas

fire suppression systems conform. to the provisions of Appendix A to 8TP
9.5-1 and are, therefore, acceptable.

4.3.3 Portabie Fire Extinguishers

Portable carbon dioxide and dry chemical fire extingyishers have been pro-
vided throughout the piant in accordance with the requirements of NFPA 10,
“"portable Fire Extinquishers.”" The licensee has proposed to provide a
water or Halon 1211 type extinguisher at the control room to combat deep-

seated fires in elactrical insulation and fires in Class A combustibles.

Subject to implementation of the above described modification, we find the
portable fire extinguisher installation conforms to the provisions of Appendix
A to BTP 9.5-1 and is, therefore, acceptable.
Ventilation Systems an¢ 8reathing Equicment

.1 Smoke xemoval

-
-

The plant has special ventilation systems in the control room and
the computer rnom that may be used for smoke removal. Smoke and
heat relief vents are provided in the turbine building roof. The
E3F pump rooms are provided with an airpurge damper that could be
used to remove smoke via the building ventilation system. The diesel
generator rooms' exhaust ventilation systems could be utilized to
remove smoke and heat from these areas.
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4.4.2

4.4.3

4.5

Other portions of the piant did not have exhaust systems designed
specifically for smoke removal. However, the ventilation systcas in most
areas could be used for limited smoke removal. The effectiveness ¢f these
systems is limited because: fans and other equipment may not be able to
withstand high temperatures and could be rendered inoperative by heat from

a significant fire; the capacity and configuration of the normal air-handling
system may preclude effective smoke removal; heat actuated dampers may close;
and some ventilation system power supply cables may be affected by a fire.

In view of tre potential limitations of dependence upon normal air handling
systems for smoke removal, the licensee has proposed to provide portable
smoke removal fans and ducting of a type used in public fire fighting

and which we find acceptable for nuclear power facilities. Subject to
implementation of this modification; the smoke removal capability satisfies
the objectives identified in Section 2.2 of this report and is, there-

fore, acceptable.

Filters

The pre-filters and HEPA filters utilize a low fire hazard filter media.
Charcoal filter units are enclosed in substantial metal housings and the
units serving the control room and the penetration rooms are provided with
detectors which will alarm in the control room if overheating occurs. The
filter units do not present a significant fire exposure to safe shutdown
systems.

We find that fire protection for the filters sati:fies the objectives of
Section 2.2 of this report and is, therefora, acceptable.

8reathing Egquicment

A sufficient number of self-contained breathing units with spare bottles
and refill capability is provided at the facility to supply the operating
crew and fire brigade for a period of at least 6 hours. We find that the
breathing equipment conforms to the provisions of Appendix A to 3TP 8.5-1
and is, therefore, acceptable.

Floor Drains

The floor drainage system for the auxiliary building is separate from that
of the turbine building, except for *he diesel generator rooms and one
small equipment drain. The drains ‘rr the diesel generator rooms have
been equipped with backwater valves o jrevent the spreading of flammaple
liquid fires via the floor drain system. - The elevation of the equipment
drain with respect to the main drainage nh2acer precludes fire spread.

The diesel fuel storage vaults are equipped with individual sump pumps
that are connected to a main sump Dy drains with normally closed valves;
this will prevent a fire from invelving mere than one vault through the
floor drain system.

We find that the protection to prevent the spread of fire through floor

drain systems satisfies the objectives of Section 2.2 of this report and
is, therefore, acceptable.
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Lighting Systems

In addition to the normal plant lighting, emergency lighting systems
powered by either the emergency generators or the 125-volt station battery
sysiem are provided. Battery powered wall mounted emergency lighting units
are provided in some areas. The licensee has proposed to install additional
battery powered wall mounted emergency lighting units in the control room,
since this room could lose both normal and emergency lighting as a result of
fire damage to distribution panels and associated electrical cables in the
turbine building. Fires in other areas would not cause loss of both normal
and emergency 1:ghting to areas providing access to the fire area.

The lirensee has also proposed to provide battery powered sealed beam
portable lights for use by fire brigade personne!l.

We find that, subject to implementation of these modifications, the light-
ing systems satisfy the objectives of Section2.2 of this report and are,
therefore, acceptable.

Communicatio. Systems

Communicati . systems include an in-plant PAX and a 4-channel intercom
system. Portable radios and fixed repeaters are being provided for security

use which will also be available for emergency use by the fire brigade, should
the PAX ard intercom systems be damaged by a fire.

The communications systems mest the objectives outlined in Secticn 2.2 of
this report and are, therefore, acceptable.

Electrical Cable

The cables used in the plant were required to pass IPCEA Standard S$-19-81
flame tests.

The flame tests showed that the ANO-1 rabling does not burn vigorously in
the configurations used in the test. We find that retest to the [EES
Standard 383 procedure and criteria would not provide infarmation that
would change any of our reccmmendations or conclusions. Accordingly, we
find the electrical cables used at the Arkansas Unit 1 plant acceptable.

Fire Barrier Penetrations
Fire Uoors

Doorway penetrations in barriers between fire areas are equipbed with
3-hour labeled fire doors. The licansee has proposed to either lock or

alarm fire doors immediately separating fire zones containing safe shutdown
equipment from redundant equipment or from large fire hazards.

We find that protection of doorway penetraticns in fire barriers conforms
to the provisions of Appendix A to 8TP 9.5-1 and is, therefore, acceptable.
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4.9.2

4.9.3

4.10

Ventilation Juct Penetrations

+Fire dampers equivalent to the barrier reguirements nave been provided
where ventilation ducts pass tarougn fire darriers. We find that this
conforms to the provisions of Appendix A to 3TP 3.3-1 and is, therefore,
acceptable.

Electrical Cable Penetrations

Electrical cable penetrations in fire barriers have heen sealed with
constructions using mineral board, ceramic fiber and spraved mastic ar
cellylar concrete. The licensee has proposed to provide the results of
fire tests to demonsirate the fire resistance of cable penetration seals
when exposed to an ASTM £-119 type test fire, and to upgrade seals to
acceptable standards.
Subject to implementation of these modifications, the cable penetration seals
in fire barriers meet the objectives outlined in Section 2.2 of this report
and are, :herefore, acceptable.

Separation Criteria

The Ticensee has statad that the separation of the reactor protaction
system and engineered safety features is accomplished oy spatial separaticn
in accordance with the follcwing criteria:

“(1)  Separation distances for trays containing reduncant cables are as
follows:

(a) Horizontal Separation

In rocms centaining heavy r~ctating machinery or high pressure
pipe lines, a minimum saparation 3f 20 faet or 2 A-ineh thick
reinforcad concreta wall is provided. [a fire hazard areas 3
separaticn of 3 feet or a barrier equivalant %5 one inch of

transite, covered with 2 sneet of 13 guage stael is provided.

(b) Vertical Separatic

A vertical separaticn of 5 feet is genera’ly aravided. whare
physical condgiticns do not permit 5 faet of separaticn, either

the lower tray is aguicced with 3 solicd stae! cover ar the uzcer
tray is equipped with 2 solid steel zotism, or a sarrier, similar
to the one Cescrited far horizanta! secaration, is proviced.

(2) Recundant caples are routed only in conduiss ‘nside Zhe cable spreace
fng rcom ana uncer the raised floocr in the control rcoom.

(3) Redundant «iring and components in cantrol Soards, canels, ang racks
are either separateg 2y a stee! Darrier or at T2iast 5 inches 3f
space. Scme wiring and components are Zemmon %3 the twe ~ecuncant
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(4)

(%)

(6)

(7)

safeguard channels. Also in many cases interlocks are required
between equipment of different channels to perform certain safety
functions. The cables containing these common or interlocking conduc-
tors are color coded green when they are routed through the raceway
system between panels belonging to different safeguard channels.

These cables -.e run in flexible steel conduits inside the control
panels. The flexible steel conduit is extended as close to the
terminals as physically possible.

Separate cable tray, conduit and penetration systems are installed
for the following classes of cable; 8 KV, 5 KV, 600-volt power and
control, and the instrumentation cable. In general, power cables are
run in the top trays, with control and instrumentation in the lower
trays.

Shielded instrumentation cables and thermocouple cables are not run
in the same trays as the control cables. '

Non-engineered safeguard circuits and engineered safeqguard circuits
may share the same cable trays, but the routing is controlled such
that the non-engineered safeguards circuits will not cross over into
other redundant engineered cable trays. Where a non-vital cable from
a channel "2" redundant source (ac or dc) is routed with the vital
cables that are supplied from the other redundant source, channel
“1", .ad vice versa, this noa-vital cable is run in steel conduit
between the channel "2" source and the channel "1" cable tray und
vice versa.

Protection system, safety feature system, and Class 1E electrical
system components mounted ¢n control beards, panels, and relay racks
are designed for operator convenience and physical separation between
redundant wiring and components.

Generally, redundant channel! wiring enters the control panels in
conduits. The bulk of redundant wiring inside control panels are
separated by a steel barrier. However, wiring which is common to two
different redundant channels exist. These common wires are color
coded green. For example this necessit2tes that in certain cases
green wires must pass through red compartments. Howaver these wires
are routed in conduits inside the panels except where physically
impossible. In this case, with the approval of engineering and QA,
these wires will be fireproofed using a suitable fireproofing tape.
The conduit is terminated or the wires are taped as close as possible
to the device to which these wires are connected. "

In general, separation between redundant divisions far exceeds these minimum
requirements and is such that most fires would not cause functional loss
of redundant safe shutdown equipment. The separation criteria does not
preclude the crossing of such cables nor does it consider the possibility
of heat buildup in a rcom. However, the licensee has performed a detailad
fire hazards analysis for each area of the plant contgining cafety-related
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equipment to determine the possible «ffacts of fires on safe plant shutdown.
Each of the safety-related areas is discussed in more detail in Section 5.0

of this report. In various areas the licensee has proposed certain modifi-
cations where the existing cable separation was found ir.dequate to assure

that fire will not cause damage to r:dundant safe shutd.wn equipment. The
specific areas where this additional protection is to be p). ‘ided are identified
in Section 5.0 of this report.

The Ticensee has proposed to evaluate the effects of fires on nonsafety-related
circuits associated with safe shutdown systems to determine whether these
systems could be disabled by a fire involving associated circuits. Where such
disabling may occur, the licensee has proposed to eliminate the possibility

by modifications. This may include rerouting of cables or isolating the
associated circuits with relay contacts Ve find that either of these
modifications provides an acceptable solution 3hould any such situations

be discovered in the evaluation.

4.11 Fire Barriers

~

Substantial fire barriers have been provided throughout the plant. The
licensee's fire hazards analysis concludes that the basic wall, floor and
ceiling structures bounding each fire area have adequate resistance to
prevent the spread of an unsuppressed fire through the barrier. In some
—-tases, fire zone boundaries are not established by fire barriers. However,
the licensee's fire hazards analysis indicates that sufficient separation
5 provided by space, low combustible loading and other construction features
to preclude fire spread between zones. The staff did nct identify in its
review any barriers that required modifications to a higher fire resistance
rating, or areas where separation of fire zones was inadequate to prevem.
involvement of equipment in adjacent zones by a fire.

The fire barriers meet the objectives outlined in Section 2.2 of this
report and are, therefore, acceptable.

4.12 Access and Egress

A1l safety-related areas and areas containing safe shutdown equipment are
reasonably accessible in a fire situation with many areas having two or
more entrances. Fires in the few safe shutdown areas having oniy one
entrance would not hinder access to the areas, and the light to mederate
combustible loading in these areas would not prevent entrance into these
areas to suppress fires which may occur. On this basis, we find that
existing access and egress capability is acceptable.

413 Toxic and Corrosive Combustion Products

The products of comtustion of many polymers are toxic to humans and corrosive
to metais. Prompt fire detection and axtinguishment is relied upon to
minimize the generation of such products. Additionally, proposals have

been made by the licensee for portable smoke removal equipment and train-

ing of the fire brigade in the use of this equipment and in the use of
emergency breathing appliances. Wwe find that, subject to implementation
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of the proposed modifications described in this report, the measures taken
,to control and prevent dcvelopmont of toxic and corrosive combustion
‘products satisfy the objectives in Section 2.2 of this report and are,
therefore, acceptable.

Nonsafety-Related Areas

We have evaluated the separation by distance or by fire barriers of safe
shutdewn systems from nonsafaety-related areas to determine that fires in
such areas will not adversely affect the ability to safely shut down the
plant. Nonsafety-related areas wnich potentially pose a fire hazard to
safe shutdown equipment are addressed in Section 5.0 of this report.

The licensee has considered the effects of fires in radwaste areas in

performing the fire hazards analysis and found that no fires would result
in releases of plant effluents to the plant environment.

-~
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§.0 EVALUATION QF SPECIFIC PLANT AREAS

The licensee has performed a fie hazards analysis of the facility to
determine the fire loading of varicus plant areas, %o icentify the conse-
quencaes of fires in safety-~elatad and adjoining noreafaty-related aress,
and to evaluate the acequacy of existing and aropcsad fire protacticn
systems. 'We have evaluated the issumptions, methodelegy, and conclusions
of the fire hazards analysis in detail, as well 3as supplemental drawings
showing cable routing and separaticn. The results of the fire hazards
analysis, other docketad informaticn and site visit ocbservations were used
in the staff's evaluation of specific plant areas to assure that the
objectives statad in Section 2.1 were met. The staff's evaluation of
specific areas is discussed in tne foliowing subsecticns.

Building=Slevaction 317 Feet
arety-xelatad zauioment

The safety-relatad equipment in these areas inclucde the decay heat remecval
heat exchangers and pumps, the reactor duiiding spriy pumps, and safety
related cabling. The equipment that may : recuired for safe shutdewn in
a fire smergency includes the cecay heat removal heat exchangers and
pumps, and safaty-reiated cabling.

The pumps for each division are locatad in separata rcoms. However, the
walls are not three-hcur fire-ratad.

Combustidles

The significant combustible in this area is a moderate amount of lubricating
0oil associated with the pumps. Cabling for the pumps is contained in conduit.

Consaquences if No Fire Suppression

An unmitizated lubricating 0il fire in the pump rooms would not 1ikely spread
out of the affected room, due to the limited amount of oil in each >ump.

An unmitigated Yubricating ofl fire in these areas would not affact recundant

safe shutuown related cables due %o the low-combustible loading, 2nd the
secaration from 2ach other and from combustibles in the area.

Fire 2rotactian Svs=ans

There is no fire cetection or autcmatic succressicn for the pumo rocms or
access areas. The licensee relies 2n scrtadie axtinguishers, ang Nosa

stations at the next higher elevation, o fignt fires in these areas.



5.1.5

5.1.6
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5.2.2

$.2.3

9:2.4

Adequacy of Fire Protection

‘With prompt fire detection, manual suppression would be adeguate to extin-
guish fires in these areas and limit involvement of safety equipment.
However, the fire protection for these areas is inadeguate due to the lack
of .moke detectors and water hose stations.

Modifications and Recommendations

The licensee has proposed to provide smoke detectors in these areas and
hose stations that can reach the combustibles in these areas with an
effective hose stream.

Subject to implementation of these modifications, we find that fire protec-
tion for these areas satisfies the objectives detailed in Section 2.2 of
this report and is, therefore, acceptable.

Auxiliary Buiiding Hallway at Elevation 372 Feet
Sa7oty-5c|atcd Equfpment

This area is adjacent to the cable spreading room and a battery room on
one side, and the other battery room and a switchgear room on the other side,
and has a doorway to the turbine building. The area is bounded by three-hour
fire-rated walls. A considerable quantity of safety-related and ncnsafety-
related cables are in open trays and in conduits. Safe shutdown systems
that potentially may be affected are service water, diesel generators,
makeup pumps, and emergency feedwater.

Combustibles

The significant combustible material in this area consists of a large
quantity of electrical caple insulaticn in open cable trays.

Cbnsgguences if No Fire Suppression

An unmitigated fire in this area could involve redundant safety divisions
due to heat generation, radiant energy, or direct 7lame impingement. The
licensee's fire hazards analysis shows that separation of safe shutdown
cables is generally goocd. However, there are a few locations where cables
affecting redundant safe shutdown systems cross and an unmitigated fire in
this area could cause loss of control of these systems from the control room,
requiring manual operation of valves and switchcear to operate safe shutdown
equipment.

Fire Protection Systems

There is no automatic suppression or fire detection capability in this
area. Manual hose stations and hand held extinguishers are available for
fighting fires in this area.



5.2.5

5.2.6
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5.3.8

5.3.3

5.3.4

Adequacy of Fire Protection

The existing manual suppression capability would be adequate to control
fires in this area if promptly detectad; however, it may not be adequate
to prevent involvement of redundant sa’e shutdown equipment.

Modifications and Reccmmendations

The licensee has proposed to provide a directional spray system actuated

by heat and smoke detection and provide flame retardant cable coating where
redundancies are in proximity, or coat all trays with flame retardant and
provide smoke detection and a wet pipe sprinkler system. We find that,
subject to implementation of either of the above described modifications,
fire protaction for the hallway-elevation 372 feet of the auxiliary building
satisfies tne objectives detailed in Section 2.2 of this report and is,
therefore, acceptable.

AuxiliaEx Building
afety-Related tquip=ent

The safety-related control room, cable spreading rocom, switchgear rocms,
electrical penetration areas, piping penetration areas, diesel generitor
rooms, battery rooms, auxiliary feedwater pump roome and hallway at
elevation 372 feet are in the auxiliary building, but are addressed in
other sections of this report. The remainder of the auxiliary building
contains areas with safety-related cables; a few of these areas contain
redundant safe shutdown cables. The makeup pumps are also within this
area, each located in a separate room. The makeup pumps would be required
for safe shutdown to provide primary system makeup and boration.

~

Combustibles

The significant combustibles in .hese areas of the auxiliary building are
a small amount of cable insulation and a moderate amount of lubricating
0il associated with the makeup pumps.

Consequences if No Fire Suppression

The licensee has evaluated the consequences of fires in these rooms and
shown that, in most areas, the separation of redundant cables from combus-
tibles or the separation between redundant cables is such that it is

highiy unlike'y that an unmitigated fire would invelve such cables. In

the condensate demineralizer area, however, an unmitigated fire may cause loss
of redundant safe shutdown systems.

Fire Protection Svstem

There are no detection devices in these areas of the auxiliany buildina. Two
areas are provided with sprinkler protection, the laboratory/demineralizer area
and the controlled access area. Hose stations are accessible to all areas

and portable extinguishers are provided.
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.4.2

4.3

4.4

Agequacy af Fire Protactiaon

With promet fire detecticn, manual suppressicn would be adeguate to contrel
fires in these areas and limit the effects of the fire. Lack of detection

may 21low the fire to continue unnecessarily. QDespite suppression, in the
condensate demineralizer area a fire may affect redundant safe shutdown systems
due to the proximity of the cables to each other.

Modifications and Recommendations

The licensee has proposed tc install smoke detection devices in these

areas to detect cable fires or other fires that may jeopardize safety

related equipment. Additionally, an automatic wet pipe sprinkler system

will be extended to protect redundant safe shutdewn cabling in the condensate
demineralizer area. Subject to implementation of these modifications, we
fina fire protaction for thess areas catisfies the cbjectives detailed in
Section 2.2 of this report and is, therefore, acceptable.

Piping Penetration Areas - Auxiliary 3uilding
JdTety-xeiated igu’'oment

Each of the piping penetration areas generally has cables and valves associated
with one of the redunaant divisicns. There are, nowever, a few cables ing
valves from the redundant division locatad in these areas. Some of this
equipment would be required for safe shytdown. '

Combustibles

These areas contain no exposad combustibles. Cabling is contained in
conduit.

Conscqucncgs if No Fire Sucpression

Postulatad fires fn these iareas cculd oniy resylt from transient comous-
:tb}es. Jue 0 the separation of reduncant cables, “ires in most 'acatians
wouid not affect redundant 2quipment. In a few lczations, redundant safa
shutdown capiirg fs in proximity to each otrsr and mav be damaged in a

fire involving transients, although unlikelyw

Fire . 'atacsisn Svstams

Fire detection cor automatic supcression eguisment has not been nravided in
these areas. Portable extinguisners are located within anad adjacent 22
these areas. Manual hose stations are not accessidle %0 211 of these areas
with the axisting hose available at the hose station.



5.4.5 Adeguacy of Fire Protection .

‘Oue to the Tow combustible loading, manual fire protection using portable
extinguishers would be adeguate to extinguish fires in these areas and to
prevent the less of redundant safe shutdown equipment. However, without
adequate detection in these areas, fires could proceed undetected and
allow the damage of safety-related equipment some of which may be used for
safe shutdown. £

5.4.6 Modifications and Recommendations

The licensee has proposed to install smok? detectors in the piping penetration
areas to detect fires in transient combustibles.

Subjegt tq implementation of this modification, we find that fire protection
for the piping penetration areas satisfies the objectives of Section 2.2 of
this report and is, therefore, acceptable.

Containment Electrical Penetration Areas
ol afety-Xelated tquipmen

There are four containment electrical penetration areas in the auxiliary
building. These areas are mainly devoted to the passing of cables of one
division into containment. There are, however, a few cables from the
redundant division routed through these areas in two of the four areas.

wrn
wn

8.5.2 Combustibles

The significant combustible materials in these areas consist of a moderate
amount of organic type electrical cable insulation in open trays and in a
motor control center cabinet.

5.5.3 Cbnscquencas if No Fire Suppression

A few cables from the redundant division were routed through two of these
areas. The licensee has evaluated the loss of cables in these areas and
has found that for three areas the complete loss o’ the cables would not
affect redundant safe shutdown equipment. In one of the areas, diesel
generator exhaust fans could be affected.

5.5.4 Fire Protection Systems

The primary means of fire suppression in each of these areas is a closed
head sprinkler systam with a manually initiated inline control valve.
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The fonizaticn type detectors are provided for early warning to allow
manual fire suppression befcre the pestulatea fire is able %3 significantly

propagate. Manual hese stations and hand neld portable extinguisners are

provided as backup.

Adequacy of Fire Protacticn

For three of the penetraticn areas the existing sprinkler system protectior
is adequate %o prevent involvement of redundant safe shu.down 2quipment.
For the cne penetration area wnere recdundant cables required far safe
shutdown are locatad, the separation is not sufficient o assure a fire
could be extinguished prior to involvement of redundant cables.

A local fire could cause damage to occur to redundant safe shutdown

cables due to the proximity of the cables and the lack of auto-

matic initiation of the suppression system.

Modifications and Recommendations

The licensee has proposed, in the upper north electrical penetration area,
to modify the axisting sprinkler systam to provide automatic actuation and
to install Darriers between redurcant safe shutdown relatad cablas to
protect against both being affectad by a fire,

Subject to ‘mplementaticn of the above described medificztions we find
that the fire protecticon for these areas satisfies the cbjective. of
Section 2.2 of this report and 1s, therefore, acceptable.

gEmergency Feecwatar Pump Rcom
arety-<e 3itaq -quioment

The two safety-relatad emergency feedwater pumps are located in this rocm.
At least cne amergency feedwater pump should Se availaple far safe shutdewn.

Cdmbus:ib?es

The significant combustible in these rooms is a few quarts of lube oi!
associated with the pumps.

consequencas if No Fire Suporession

Jue to the Tow comoustible contents of the area, there is sufficient
separation between the emergency fuel water pumps that only cne pump
would be effected oy an unmitigated #ire,

Fire Pratectisn Systams

There is no detection or automatic fire suppression far this room.
4 manual hose station accessible to this room is availadle.
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5.7.2

2.7.3

5.7.4

Adequacy of Fire Protecticn

With prompt fire detection, manual fire suppression capability pro-

vided would be adequate to suppress fires in the emergency feed-
water pump rooms and may allow suppression of a fire before either
emergency feedwater pump is lost. The lack of detection would
allow the fire to continue unnecessarily.

Modifications and Recommendations

The 1icensee has proposed to add smoke detection devices in this area to
provide promgt notification to the control room for fires in these areas.

Subject to implementation of this modification, we find that fire protec-
tion for these areas conforms to the prov1sions of Appendix "A" te BTP 8.5-1
and is, therefore, acceptable.

Switchgear Rooms
Safety-%elated Fauipment

The two switchgear rooms are located on elevation 372 feet of the auxiliary
building. Each of the rooms contains prxmar11y four kilovolt switchgear
and associated cabling of cne safety,.division. There are a few cables

from the redundant division routed through each of the switchgear rooms.

~

Combustibles

The switchgear rooms contain combustible electrical cable insulation in
trays and inside electrical cabinets. The trays are lightly lcaded and
represent only a moderate fire load.

Consequences if No Fire Suppression

In either switchgear room, an unsuppressed fire could result in severe
damage to the electrical cables and cabinets of the associated safety
train. In addition, an unsuppressed fire in either of the switchgear
rooms could potentially result in the loss of redundant safety-related
equipment some of which is required for safe shutdown.

Fire Protection Systems

There e no automatic fire suppression systems provided for tne :itchaear
rooms. cach room is enclosed by walls with a three-hour fire rat: .
Ionizaticn smoke detectors are installed to provide premot warning in the
control room. The fire suppression capability consists of manual hose
stations and portable extinguishers.
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5.8.3

.8.4
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Ade ...v of Fire Protection

The man~1 fire protection provided for these areas would be adequate
to control and extinguish a fire in either of these areas. However,
“hare is a remote possibility that a fire in either switchgear room
Jsuld affect redundant safe shutdown cables prior to suppression of
the fire due to the proximity of certain cables.

Modifications and Recommendations

The 'icensee has proposed to provide fire retardant board or blanket
barriers to prevent fire from involving redundant cables required for safe
shutdown in each of the switchgear rooms.

We find that, subject to implementation of this modification, fire protec-
tion for the switchgear rooms satisfies the objectives of Section 2.2 of
this report and is, therefore, acceptable.

Cable Ssread1ng Room
arfety-Kelated cg:.'1pment
The cable spreading room is located at elevation 374 feet directly below

the control room. Redundant divisions of safety-related cables are
routed through the room. .

Combustibles

The significant combustibles in this area consist of a large amount of
organic type electrical cable insulation. A1l safety-related cables are
in conduit located above the nonsafety cables in open trays.

Consequences if No Fire Suporession

An unmitigated fire in this room could become large enough to affect

cables ‘rom both redundant divisions due to direct involvement or due to

heat b/ ildup in the room. A loss of the cable spreading room would

cause he loss of control of redundant safe shutdown equipment from the control room.

Fire Protection Systems

Automatic smoke detectors mounted at ceilino level are provided.
Detectors provide alarms in the control room. An automatic closed
head sprinkler system is provided to suppress fires. Hose stations
accessible to the area are also available.

Adequacy of Fire Prutection

The ionization type smoke detector will orovide ranid response to in-
cipient fires in cable trays. The automatic suppression system provided
may not be adequate to suppress localized fires rapidly enough to pre-
vent the involvement of redundant safe shutdown equioment Cue to the
location of the sprinkler heads and the need for heat buildup to actuate
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5.8.6

§.9.2

5.9.3

3.9.4

the system. Some redundant cabies may become invoived in a fire in a
Tocalized area. Hose stations are easily accessible to the room and
adequate access is provided to fight fires manually.

Modifications and lecsmmendations

The licensee nas proposed to either: modify the existing sprinkler
system .0 a spray system actuated by heat and smoke detectors; or

to provide flame retardant coatings for each cpen cabie tray in con-
junction with the existing sprinkler system.

de find that, subject to implementation of either of these modifications,
fire protaction for the cable spreading room satisfies the cojectives of
Section 2.2of this report and is, therefore, acceptabla.

Battary Rooms
Satet,/-%e atad fauicment

There are two engineered safety features battery rcoms located at elevaticn
372 feet, each is enclosed by three-hour fire ratad walls, floer, and
ceiling. Each room contains the tattaries and cables from only cne of the
two redundant divisions of safety equipment.

Combustibles

The significant compustibles in the battery rooms are the plastic battery
cases. Hydrogen buildup is precluded by continuously opcerating venti-
lation exhaust fans. An alarm in the control room is provided to signa)
loss of ventilation flow.

Conseguencas if No Fire Suporession

An unsuperessed fira in a Tattary room could cause the loss of one af the
reduncant datlaries, 2ut would not affect the reduncant battery.

Fire Protaction Svstams

Automatic smoke detection which alarms L0 the cantrol recm is provided.
Portaple extinguishers are availabtle and tire hose stations are access-
ible to the rooms.

Adeguacy of Fire Protaction

In view of the 1imited quantity of combystitles, the reduncant bat*ery
would not De affected since the fire woula De contained oy the three-
hour rateq fire enclosure. The detection and superession provided is
adequate to detect and extinguish fires which may occur in these rooms.



5.9.6 Mcdifications ancd Recommendations ’

We find the fire protection for the battery rooms conforms to the provisions
of Appendix A to 3TP 3.3-1 and is, therefore, acceptable.

5.10 Diesal Generator Rocms
araty=<eiatac zculcment

o
—
o
ol

€ach of the two redundant diesal generator rcoms contains a diesel generator
unit along with asscciatad safety-related control panels, capbling, and

fuel oil day tank. Only one division of this equipment is necessary for
safe shutdown upon loss of offsite power.

5.10.2 Combustible

Significant combustibles in each rocm include diesel-generator lutricating
ofl, diese! fuel oil in fuel liras and the day tank, and electrical cacle
insulation. The day tanks are locatad fntegral with the dase of the
diesel generator in a heavy welded steel enclosure.

5.10.3 Consequencas if No Fire Suooressian

An unmitigatad fire in one diesal generatar room 'cu’d cause Toss of
avai1aol.1 ty of one recdundant d’«ws ion of safety-related sguigment if
normal AC power is also not availaple. The reduncant dissel generator
would not be affected due to t.e separation of the diasals by three-hour
fire-rated walls and doors.

.10.4 Fire Protaction Svstams

w

The primary sugoression in each reem is a manually actuatad ‘e:uge systam
which can Se sperated lrcm the control roem. Sackup suppressicn is pre-
vided by a hose station located outside of the rscms and 2crtabia extine
guishers. GEarly warning fire detection is proviced 5y flame and smc«e
detectors.

5§.10.5 Adecuacy of Fire Protacticn

The sprinklar system ~ey! 'd be aceguate %5 ¢
small fires, Ince manual action ~as tacen &
However, the lack of automatic actuatien ¢

unnecessa~ily large pricr %2 manual aciuat

itrol large fires and suocree<s
activate the sorinkler sys.anm.
aa

en
3
ula ailew fires tc beccme
fon

Smoke cetaction fs adequate tc provide early waraing of fires.

5.10.5 Mocdifications and Recommencdatians

The license? hés aroposed t2 medify the sucoressisn systam “or the diese’
generator rcoms %3 Se an au::ma:‘:a y actJatad systam %2 insure preompt
suppressicn 9f *ires in these areas.

wun
’

P

<



—

v

$.11.2

5.

$.

L

1.

11.

LN

o

Subject to implementation of this modificatidn, we find that fire protecticn
for the diese] generator rocms conforms to the previsions of Appendix A %2
‘8TP 9.5-1 and is, therefore, acceptable.

Contra! Room
Jafaty-ne atac Sguicment

The contral room cantains safety-related cables within control cabinets
and consoles. Cartain of these cables and contrel cabinets would be
required for safe snutdown. Redundant safety-related cables, some cf

which are required for safe shutdown, are located in the below/floor
space.

Combustibles

The significant combustibles in this area consist of electrical cable
insulation, electrical cemoonents in panels and consoles, and 2 small

amount of class A comoustibles such as log books, drawings, cperating
procedures and computer printouts.

The Selow/flcor space contains a moderate amount of cable insulation.

ansacuencas * No Fire Susoressicn

A sostulated unmitigated fire in the control room below/floor space
has the potential for damaging redundant safety-related cabling some
of which may be required for safe shutdown. The safety related
cabling is in conduit, but may be exposed by fires in nonsafety re-
lated cables in open trays.

A postulatad fire in certain control room cabinets or consoles would
affect safe shutdown systems. The redundant systems are, however,
located ‘n separate cabinets. DOue to the separaticn provided and the
low :ombustible Toad, it is unlikely that an unmitigated fire would
affect redundant systems.

Fire Protaction Svstams

Smoke Zetacsars are locatad accve the ceiling and fn the axhaust Iucts
wnich ventilate the control cabinets. Smoke detectors are not proviced
inside a3f saneis or consoles. Automatic Halon systems actuated oy heat
ietectors are provided for the above cefling and Selow flcor spaces.

Psrtaple fire extinguishers are located in the ccntrol room, and a
manual nose station is located outside the contrel rocm. =owever, nO

Class A rated extincuisner is provided.

Adequacy af Fire 2rotecticn

h that
the camoustion aroducts from a small fire in a2 zanel would e 37 uted Ty
air frem other sources causinag 2 reduction in tne system § Cacadbiiiti
jetacs such 3 fire. Fires may, therefore, cause significant darage 0
sa‘ecy-relatad systams. I[n view of the light combustibla loading and <he
separation provided, with 2rompt detecticn, nanyal suporession woulc e
ajequace %0 control and suporess fires wnich may accur.

“he lacation of the detectars in the ventilation exhaust Juct is su
4t

Feyy em
¢ 4
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The automatic Halon system for the below floor space uses heat sensors
to actuate the system which act more slowly than smoke detectors and
hence, may allow damage %0 redundant safe shutdown systems prior %o
actuation.

5.11.6 Modifications ana Recsmmendations

The licensee has propesed to install smoka detectors in each safety-related
cabinet and conscie containing safe shutdown eguicment and %o provide a
portable water or Haion 1271 class A extinguisner

The licensee has also proposed to medify the Halon systems for tha selew
floor and above ceiling spaces to provide a faster response by using

smoke detectors for actuation. In addition, to prevent damage to re-
dundant systems prior to accuation of the Halon system, the licensee

nas prooosed %o coat the exposed nonsafety-related cable in open trays

in the below/floor space with a flame retardant ccating.

Subject to implementation of these mccifications, we find fire ;rogec:ign
far the control rocm confarms to the provisions of Appendix A to 372 3.3-1
and is, therefore, acceptable.

2 Reactar 3uilding

1 Ta‘et/-4e atac -auicment

Safety-relatad cquipment in containment incluces: reactor vessel primary
coolant piping, core flood tanks, pressurizer, instrumentation,
containment air coclers, valves, and associated cabling.

wnun

5.12.2 Combustibles

$ignificant combustibles in containment include a large quantity of elec-
trical cable insulation and the lubricating 217 asscciated with 2ach of the four
reactor csolant pump motors. The cable insulation is mest hignly concan-
trated at the genetration areas in containment; however, the caples are
divisionally separatad intoc diffarent wigely separatad penetration ireas.

wn
od
o
)

Conseaquences if No Fire Sugpression

An unmitigated fire invelving 0fl from a reactor coolant oump would most 'ikely
result in damage %0 only one pump due to the oil containment system “sr 2]
leaks which limits the amount of oil available %0 burn to a small amount and
pecause the pumps are widely separated in saparate cubicles, thus, there is
sufficient ohysical separation. The separation of cables is such that a

fire in the vicinity of one pump would not cause loss of safe shutdown
capability. However, the adequacy of the oil collection system has not

been demonstrated 3y tne licensee,

An unsuppressad ‘ire in alactrical cables at the jenetralion ireas 'nsiie con-
tainment would cause siznificant damage %0 sa‘et/-fejstec caplas, dut x?‘ 4
only involve cadles from cne safety division anc wou:'c not affect sa‘e snut-
gdown of the plant.

(S 1)
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.13.2

Fire Protaction Systems

Manually controlled zlosed-head fire suporession systems are provided

at the electrical penetrition areas in containment. These systams nave
fisible element heads, and control valves actuated 2y contral switches in
the control room or froem a pull Dox near the contrel valve. In adgition,
fonization detectors are provided to give eariy warning of fire conditicns.

Portabla extinguishers are provided at various elevations in containment;
however , no manual hose stations are provided.

Lubrirating o1l catch tasins for the reactor ccolant pumps are provided
whic’ would drain o0i1 leakage to a container, and thus mitigate the
effucts of a reactor coolant pump motor fire: however, the adequacy of
these basins to collect oil from all potential leakage points has not
been demonstrated by the licensee.

Adeguacy of Fire Protaction

The sprinkler systems at the cable penetration areas would be adeguate %o
contral fires in these areas and reduce the loss of safety-related squip-
ment.

The reactor of] catch basins which drain to diked tanks at the bottom
floor of the reactor building may not serve for all possible leaks.

Portable extinguishers would not be adeaquate o suppress cable insulation
fires or in residual oil on the reactor coolant sureo.

Medifications ana Recammencatisns

The Ifcensce Nas proposed to (1) evaluate the reactor coolant pump of)
Eonta'nmenc‘sys:qg and L2 upgrace the cintainment system w~rere tecassary
S0 assure that ofl Teaks are contained in accordance witn guicel ines ;iueh by

the staff and commitied %o by the licensee, and (2) ide i
e S : tted ¢ provide hose station
w#1thin containment to fight fires. ' ’ TR

4@ “ind <hat, subject to implementation of these modificaticns, tne firs
orataction for the reactor building conforms o the 3ravisians af
fppendic 4 o 3TP 3.3-1 and s, thereore, iccaptanls.

Intake Structure - Service Watar Pumos
Taren/-<8 3.33 sau -ment

The intake structure contains three service watar zumds and =ne alaetrics’
cabling assocfatad with these sumps. At Teast one of =hesa 3umps woulsd se
recuired for safe snutdown. The two fire pumps are a'ss Tscazed in this area,
in separate three-hour fire-rated enclosures.

combustibies

The significant combustibles in this area incluce
lubricating 211 associated ~ith the service water

amount cf a2lectrical caole insulation, and %he T.oe o1 ang gay tank fue' supp!
for the diesel fire sump. ) :
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$.13.3

Consequences if No Fire Suporession

An unsuppressed service water pump lubricating oil fire would not affect more
than one service water pump due to the small gquantity of oil, the physical
separation and barriers between pumps, and the cpen vents to atmosphere %0
relieve any heat buildup. An unsuppres::d fire in either fire pump soon would
anly affect that pump due to the fire rated enclosure.

5.13.4

§.13.5

5.13.6

5.14
5.14.1

5.14.2

$.14.3

Fire Protection Svstems

There is no fire detecticn or autcmatic fire suppressicn in this area.
Yard hydrants and hose housaes are located within reach of this area.

Adequacy af Fire Protecticn

Fire protection for this area is inadequate in.that no means to detect

fire in this area which contains safety-related equioment has been provided.
With prompt detactior, manual hoses and extinguisners would De adeguate o
extinguish fires in the 1rea.

M_Jdificaticns and Reccmmendations

The licensee has proposed to install smoke detacters in the intake struce
ture to alarm in the control recm in avent of a fire.

Subject ta implementaticn of this medification, we find fire protacticn
for the intake structure satisfies the cbjectives detaiied in Section 2.2
of this report and is, therefore, acceptable.

Yard Area
Tarety-=e ated fauipment

The safety-relatad equizment in the yard area includes undergraund scwer
cables to the sarnvice watar 2umps at the intake structure, the twe uncer=
ground diesel fuel storage tanks, and the refueling water tank.

ombustiblas

The significant combustib’es which wer¢ considered zecause of tneir sotan-
tial for exposure %3 sarfaty-related systams iac’'iceg oii-fillag srans?arners,
underground diesel stcorage tanks, and an ofl-fireg 3uxiliary beiler ang

fuel tank. In aacition, the potential exists for the introducticn of
significant comtustibies to the yard area, such as “uel ofl trucks. No
significant compystih’es are locatad in the area of the refueling wazar
storage tank.

Consequencas {f No Fire Sucoression

An unsuppressed fire in the transformers auxiliary Soiler, ar storage tanks

in the yard area would not present a significant fire excosure %0 safety-related
systems Secause of intarvening distance 2r darriers. rcwever, the manholas
contain redundant electrical cables which extand %5 the sarvice water pumps at

.

the intake structure. These cables are locatad in apen trays within the mannolas
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5.14.4

5.14.5

5.14.6

9.15
5.15.1

5.15.2

9. 1%:.3

iers. An
separated vertically by about twelve inches with no barr
electrical fault in one cable may cause loss of the redundant cable.

Fire Protection Svystems

Yard hydrants and hose lines stored i hose houses are available for
manual suppression as discussed in Section 4.3 of this report. Automatic

water sprays are provided on the main and auxiliary station transformers.
Adequacy of Fire Protection

We find that the fire protection provided in the yard area is adequate to
suppress fires that may occur ..d protect safety-related equipment. The
exception to this is the manhcles where manual suppressicn would not be
adequate to prevent involvement of redundant service water pump power
cables in an electrical fault.

Modifications and Recommendations X

The licensee has proposed to install an adequate barrier between cable
trays to assure that faults in service water pump cables in the manholes
are preventad from affecting the redundant service water pump cables.

We find that, subject to implementation of this modification, fire
protection for the yard area satisfies the objectives detailed in
faction 2.2 of this report and is, therefore, acceptable.

Fuel 0il Storage Vau't
Safety=Kelated cquicment

The fuel oil storage vault is located outside, remote from other buildings.
The vault contains the four main storage tanks for the emergency diesel
generators. Each of the fuel tanks is located within a separate concrete
enclosure in the vault building. These tanks supply the diesals for both
Units 1 and 2.

Combustibles

Each of the fuel oil storage tanks contains 22,500 gallons of fuel oil.

Consequences if No Fire Suppression

An unmitigated fire in the hallway would not involve any of the fuel tanks
due to the thrsee-hour rated fire barriers between the hall and the tank
rooms. In addition, a fire in any of the tank rooms would not involve
other tanks in as much as three-hour rated fire barriers exist between

2ach tank,

=135
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15.4

.15.5

.15.6

.16
.16.1

.16.2

.16.3

.16.4

Fire Protection Systems

“The fire suppression system provided for each of the diesel fuel tank

rooms is manually actuated dry pipe sprinkler systems. Smoke detectors
which alarm in the control room are the means of detection for each fuel
tank room. Each of the fuel tanks is located in a pit to prevent oil
spills from leaking into other areas and are separated from each other by
three-hour fire rated walls. Outside fire hydrants are within easy access
of the building.

Adeguacy of Fire Protection Systems

The fire protection systems in the fuel oil storage vault are adequate to
limit involvement to one fuel tank and to extinguish fires in the tank
rooms.

Modifications and Recommendations "

No modifications are proposed or recommended for this area.

We fi..d that the fire protection for the fuel oil storage facility conforms
to the provisions of BTP 9.5-1, Appendix A, and is acceptable.

Electrical Equipment Room = Elevation 368 Feet
Safety-Relatad taquipment

Tnis area contains primarily electrical cables and equipment (480 volt
switchgear) related to one division of safety equipment. A few of the
redundant division cables are located within the area.

Combustibles

The significant combustible in this area is a moderate amount of electrical
cable insulation.

Consequences if No Fire Suppression

An unmitigated fire in this area could affect cables from a large number
of safety-related systems of one division and a few cables of the redundant
division. However, safe shutdown of the plant weuld not be affected due

to the availability of redundant systems which are not affected by a fire

in this area.

Fire Protection Systems

The primary protection for this area is afforded by portable extinguishers
and by hose stations. No detection is provided.

5-16



5.16.5  Adequacy of Fire Protaction

The suppression capability for this area is adequate to extinguish
fires. However, the lack of fire detection capability would allow a
fire to continue in this safety-related area and to involve safety
systems unnecessarily.

5.16.6 Modifications and Recommendaticons

The licensee has proposed to install jonization type smoke detectors to
detect fires in their incipient stages to allow for promot fire brigade
response and thereby reduce potential damage.

We find that, subject to implementation of this modification, fire protec-
tion for this electrical equipment rocm satisfies the objectives of
Section 2.2 of this report and is, therefore, acceptable.

17 Turbine Buildin
% N Sa‘ety-Related Equipmont .

The licensee's fire hazards analysis shows that no safety-related equipment
is located in the turbine building.

wrun

on

17.2 Combustibles

The significant combustibles in the turbine building include cable
insulation, 0il associated with turbine lubrication, hydrogen seal

vil, feedwater pumps, and other equipment, and hydrogen. The turbine
lubricating oil piping is guarded pipe. The lubricating oil reservoir,
conditioner, and clean and dirty lubricating oil storage tanks are
located in three-hour fire-rated enclosures.

5.17.3 Consequences if No Fire Suppression

The fire barriers separating safety-related areas from the turbine building
assure that unmitigated turbine building fires have no acverse

consequences on safety-related equipment located in adjacent areas. The
licensee's fire hazaras analysis shows that safe shutdown equipment i3

not located in the turbine building and therefore fires in this area would
not cause loss of capability to perform safe shutdown.

5.17.4 Fire Protection Systems

Automatic sprinkler systems designed in accordance with NFPA Neo. 13
requirements are provided for a cortion of the turbine building below the

operating floor and for the lubricating 0il storace tanks.
Automatic deluge systems actuated by heat detectors, are provided for

the feedwater pump lubricating oil reservoir, turbine lubricating
01l reservoir and the hydrogen seal oil unit.
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$.17.8

5.17.6

The turbine bearing and the exciter housing are protected by automatic COZ
‘systems.

In addition, manual hose stations and portable extinguishers are provided
throughout the turdbire building.

Adeguacy of Fire Protection

Since the major sources of combustibles are protected with automatic
suppression systems and because fires in the turbine building would not
prevent safe shutdown of the plant, we conclude that the fire protection
for the turbine building is adequate.

Modifications and Recommendations

We find that the fire protection for the turbine building conforms to the
provisions of Appendix A to BTP 9.5-1 and is, therefore, acceptable.
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6.0 ADMINISTRATIVE CONTROLS

The administrative ccntrols “ar fire protection consist of the fire
protection organization, the qualifications and training for fire protec-
tion personnel, the controls to be exercisec over combustibles and

fgnition sourzes, plans and procedures for fighting fires in the various
plant areas, and the quality assurance provisions for fire protection.

The licensee has provided a detailed description of proposed administra-
tive controis. Plans and procedures stipulating the management and

staff organization and its qualifications; the fire brigade training
program; controls over combustibles and ignition sources; and the pre-

fire plans for fighting fires are being developed and implemented. The
program and its implementing procedures as provided by letter from the licensee
dated April 26, 1978, as supplemented by letters dated June 13, June 15, June 29
and July 7, 1978 are found acceptable by the staff using items referenced in
Sections 1.0(e) and 1.0(f).

We have evaluated the areas at ANO-1 to determine the minimum required
fire brigade size to cope with fires that may occur, and have cetermined
that a five man brigade is required. The licensee has proposed 2 five
man fire brigade to be available on site during all shifts, and in-
dependent of demands »2laced on operating personnel and the security.
force in a fire situation. This requirement is being incorporated into
the Technical Specifications with implementation 90 days after issuance
of this report.

All f?ve of the brigade members receive the same instruction and

practice, including familiarization with the contents of the prefire
plans with the exception that two memters will not receive fire fighting
strategy training because they are under the direction of a trained
brigade Teader. These two members do receive an acceptable level of
training to perform their assigned tasks. Strategy training is only re-
quired for brigade leaders and includes decision factors, direction of
brigade, problem sessions and coordination of various pieces of equipment.

wWe find that, subject o implementation of the above des
changes! the fire protection program satisfies the
in Section 2.2 of this report and is,

cribed programmatic
objectives identified
therefore, acceptable.



7.0 TECHNICAL SPECIFICATIONS

The Technical Specifications have previcusly been modified to incorporate
interim Technical Specifications which include limiting conditions for
operation and surveiilance requirements for existing fire protection
systems and administrative controls. A proposed Technical Specification
change is to require that at least five individuals with fire protection
training be on site at all times. This would be an increase in the

size Fire Brigade. We find the change acceptable. Following the
implementation of the modifications of fire protection systems resulting
from this review, the Technical Specifications will be similarly
modified to incorporate the 1imiting conditions for operation and sur-
veillance requirements for these modifications.



8.0 CONCLUSIONS

The licensee nas performed a fire hazards analysis and has oroposed
certain medifications to improve the fire protaction program. Additiona!
modifications have peen proposed oy the licensee during the course of
our review of the fire hazards anaiysis and our onsite evaluaticn af the

fire protection program. These proposed medifications are summarized in
Section 3.

In summary, significant steps are being taken to assure that safe snutdewn
can be accomplished and the plant maintained in a safe condition during
and following potantial fire situations. Upon implementaticn of the
licensee's proposed modifications summarized in Section 3, we “ind

that the provisions of Section 2.0 are satisfied and that:

(1) Cempustibles in safety-relatea areas are limitad to the extant
practicable;

~

(2) Fire detection and suppression systems will minimize, consistent with other
safety requirements,the effects of fire on safety-related systems and will
not in themseives significantly impair the capability of safety-related systems.

(3) Redundant safe shutdown systams are separated from each other ang,
where practicable, froem significant combustibles by barriers or
distancas, cor are adequataly prstacted 2y fire sucpressicn systams,
such that a fire in any fire area will not prevent safe shuticwn of
the plant;

(4) A fire in any fire zone will not camage safety-relatad stiructures
such that they cannot perform their safaty functison

(5) The fire protection organization has the professional gualificaticns
to implement the fire protaction grocgram, and acministrative ssnirs's
are acdeguate o maintain centrsi of c:mous.1u1¢s. ignitien scurces,
and the fire protaction organizaticon; ard

(6) A fire in any *ire zone will nct zause the release of amounts af
raaioac*i,e materfal in ixcess 9 these cansicered in previaus
safaty evaluations.

We fing that the licensee's proposed mcdifications described herein are
adcceptable tSoth «ith rescect %9 “he ‘mprovements in the fire protecticn
program tRat they provice and with respect 0 ¢continued safe cceraticn

of the faciiity,

In the report of the Special Review Group on the 3rowns Farwy Fire
(NUREG-00SQ0) datad Feoruary 1375, cansiceraticn of the sa‘e:: af ¢
tien of all cperating nuclear >cwe™ 3'ants sencing the comp’etion
detaileg “ires protaction aval.ation ~as presentad. The felicwing
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quotations from the report summarize the basis for our conclusion that
the continued operation of the facility, pending implementacion of all
facility modifications, Joes not present an undue risk to the health
and safaty of the public.

“A probability assessment of public safety or risk in
quantitative terms is given in the Reactor Safety Study
(WASH=1400). As the result of the calculation based on
the Browns Ferry fire, the study concludes that the
potential for a significant release of radiocactivity from
such a fire is about 20% of that calculated frem all
other causes analyzed. This indicates that predicted
potential accident risks from all causes were not greatly
affected by consideratior of the Browns Ferry fire. This
is one of the reasons that urgent action in regard to
reducing risks due to pctential fires is not required.
The study (WASH-1400) also pcints out that 'rather straight-
forward measures, such as may already exist at other
nuclear plants, can significantly reduce the likelihood
of a potential core melt accident that might result from
a large fire.'

"Fires occur rather frequently; however, fires involving
equipment unavailapility comparable to the Browns Ferry
fire are quite infreguent (see Section 3.2 of [NUREG-0050]).
The Review Group believes that steps already taken since
March 1975 (see Section 3.3.2) have reduced this frequency
significantly.

“Based on its review of tYe events transpiring before,
during and after the B8rowns rarry fire, the Review Group
concludes that the probability of disruptive fires of the
magnitude of the Browns Ferry event is small, and that
there is no need to restrict operation of nuclear power
plants for public safety. However, it is clear that much
can and should be done to reduce even further the likeli-
hood of disabling fires and to improve assurance of rapid
extinguishment of fires that occur. Consideration should
be given also to features that would increase furiher the
ability of nuclear facilities to withstand large fires
without loss of important functions should such fires
occur,"

We have determined that the license amendment does not authorize a
change in effluent types or total amcunts nor an increase in powar level
and will not result in any significant envircnmental impact. Having
made this determination, we have further concluded that the amenament
fnvolves an action which is insignificant from the stanapoint of environ-
mental impact and pursuant teo 10 CFR 51.5(d)(4) that an environmental
impact statement, or negative dezlaration and environmental impact
appraisal need not be prepared in connection with the issuance of this
amendment.
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We have concluded, based on the considerations discussed above, that:

(1) because the amendment does not involve a significant increase in the
"probability or consequences of accidents previously considered and does
not involve a significant decrease in a safety margin, the amendment

does not involve a significant hazards consideration, (2) there is
reasonable assurance that the health and safety of the putlic will not :
be endangered by operation in the proposad manner, and (3) such activities
will be conducted in compliance with the Commission's regulations and

the issuance of this amendment will not be inimical to the common defense
and security or to the health and safety of the public.

Dated: August 22, 1978



9.0 CONSULTANTS' REPORT

Under contract to Nuclear Regulatory Commission, 8rookhaven National Laberatory
has provided the services of fire protection consultants who participated in
the evaluation of the licensee's fire protection pregram and in the preparation
of the Safety Evaluation Report (SER). Their report, "Fire Protection in
Operating Nuclear Power Stations - Arkansas-Unit 1," dated July 1978, discus-
ses saveral matters which have been addressed in the SER. The consultants'
report contains recommendations which have, for the most part, been imple~
mented during our evaluation. The consultants' recommendations which we have
not adopted, along with cur basis therefor, are identified herein.

- Consultants' Comment: Minimize Fire Effects

“SER Item 8.0(2) concludes that fire detection amd suppression will
mir.imize the effects of fire on safety-related systems. The consultant
does not concur in this conclusion. There are usually several protective
approaches that can be utilized for a given fire hazard, with each
approach offering certain advantages and disadvantages in terms of
lTimting the fire extent, damage due to the fire suppression agents
employed, reliability, and cost effectiveness. In most cases, it is
technically possible to reduce the damage potential to a very low level,
but cost penalties often become severe. The fire protection systems
that are being provided and reccmmended are to assure safe shutdown
capability ana will not necessarily minimize fire camage to all safety-
related systems."

Staff Response

We agree with the consultants' comments that additional steps could
always be taken to further reduce physical damage to structures,
systems and compenents important to safety. However, we are using
in our conclusion the term "minimize" in the context of its use in
Appendix A to BTP 9.5-1 and GDC-3 where it means a general level of
detection and suppression capability to provide reasonably prompt
detection and suppression. This level of protection is afforded to
all safety systems, not only where required to prevent loss of safe
shutdown capability.

2. Consultants' Comment: Yalve Supervision

“SER Item 4.3.71.3 indicates that the position of fire protection system
valves will be controlled by locks or seals with pericdic inspections.
Locking or sealing programs depend upon ongoing acministrative controls
that are subject to human failure. Locks can also prevent prempt water
shutoff if piping ruptures. It is recommended that electrical super-
vision be reguired on a1l control valves for fire protection systems
protecting areas containing or exposing safety-related equipment."

0
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Staff Response

The guidelines of Appendix A to 8TP 9.5-1 allow alectrical supervision,
locking, or sealing with tamper proof s-als with pericdic inspection as
means of assuring that valves in fire srotactiion watar systam are in the
correct position. Valves on other systems in the plant are presently
under similar administrative control. The plant Technical Specifications
require a monthly check of all valves in the flow oath to fi=e suppres-
sion systems. A review by the staff of Licensee Svent Reports for all
plants using suck periodic checks indicatesthat valves being in the in-
correct position ave not heen a significant contributor to valve ~elated
failures. Additicnally, s*anding water as a result of failure of sup-
pression system piping will not damage safety-related equipment due %o
curbs, drains, mounting of equipment above flcor lev:cl, grating and
doorways. To date, the staff has not found any data that indicates

that ejectrical valve supervision will significantly improve %.e avail-
apility of fire suppression systems in nuclear power plants.

Consultants' Comment: Seismic Damage

"The SER dces not consider the effect of seismic damage on primary and
back-up fire protection systams, although Sranch Technical Pesitien

9.5+1 addresses this item for new piants. [% is recommended that the
potantial that a sefsmic event could causa toth a fire and damage to the
protactive features proviced %o cope with the fire Da further evaluatad.
This sheuld include fires startad in nen-seismically qualified syszems
Or areas that spread to safety-related systams because protactive systems
are dJamaged."

Staff Resconse

Although 8TP 9.3-1 calls for certain fire protection piping to be
safsmically qualified for new plants, the guidelines of Appendix A to
3T? 3.3-1 do not require seismic qualification for fire protection
systems at operating plants. The basis for the Appendix A position
is the acceptably lTow likelihood of an earthquake caused fire of
safety significance. This low likelinood is a result of the lack of
sel f-ignitabie combustidblas in the safety-related areas of the plant,
the barriers between fire zones, the cefense-in-depth approach to
fire protection (control of combustibles, fire suppression, detectors,
trained on-site fire brigades,) and the seismic qualificaticn ¢f
safety-relatad structures.

Consultants' Commers: imecke Removal

Y

"SER Item 4.4.1 indicatas that portad’e fans ang cucts will Je acceoted
as the means for remgving smoke f-om many plant areas. Fires in e ei;..:a
insulation car generata copifcus ameunts of Jens@ smoke wnich hamcer Tt
control sffarts Sy rencering t72 atmeschere texic and recducing visipility
in the area. Properly used, seif-containeg Sraati’ng accaratus can
minimize the problem of toxic atmesohere, Dut 17itla can e dcne t3

imprave visidi'ity excapt to remcve :the imeke from the Sulidlng.

Massive changes will ce recuired n m0st areas of this :Taqt if effective
permanent smoke removal systams are recuired, the design O WnTCA WCUIZ
also have 3 incluce sansiceraticn of radigactivity reidases. wni.e
portzole fans and ducts may te effactive for smcka coqtral 10 many
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instances, there is concern that they will not de sufficient for a2 major
‘fire in some areas of the plant. [t s reccmmended that this itam Ge
held cpen unti] Setter guidelines are cevelcpead for the evaluation of
smoke generaticn potential and smoke removal systam design.”

Staff Responsa:

Additicnal informaticn and improvad equipment woulid provide some benefit
in the design and constructicn of fixed ventilaticn systems to De used
for smoke remcval in future plants. However, 3 massive plant r&dosi?n
of current plant ventilation systems is not warrantad Decause portadie
smoke removal ecuisment can Se used in those plant areas with inadaguate
fixed smoke rcmova{ systems. Portable smoke removal units have been

used in fire service for a sufficient length of time so that the limits

on their use is well understood.

In plants where smoke removal is dependent on such equipment, smoke
removal is not generally initiatad until the room atmosphere is cooled
sufficiently, 2y fixed sprinkler operation or manual hose fogging to
permit entry by fire fighting perscnnel. Ventilation prior to this time
serves no purpose but t3 add oxygen to active fire sites. The current
fire service portable smeke remeval units nave a sufficiently high
temperature capability to remove smocke when the hot gasas are cooled
gnough for fire drigade antry. The manual fire fighting consultants
have made their evaiuations of the fire fignting capabilities of a
number of plants and have recommended use of the portable smoke exnaust
systems. e require the licensees to develop prefire 2lans which include
the prooer use of ventilation equioment in each plant area of concern.
This 1s addressed in our Administrative Controls review.

Consequently, there is adequate information 2vailaple at this time %2
continue %2 evaluate plant smoke remcval capac 'ity. The use of fire
suppression equicment, fire Darriars and other fire protaciicn measures
are evaluated Dasad ¢on tne need for ‘mmediats 3ics2ss ints an area and
the limitations impcsad 5’ the currently availacle pertable smoke removal
units. These concerns are avaluated on an ares asis at 2a¢n 2lant «iwa
due consicderation of the advice of the manual fire fighting consyitants.

Consultants' Comment: Unsupnressed Turbine 2uilding Fires

"SER item 5.17 concluces that fire orotaction in the turbine builaing fs
acceptable. However, the licansee's fire hazard anaiysis cdoes nct
adeguataly acaress the zonsequences of an unsuccressed Tuce cil fire in
the turdine suilding (see Jctsber 24, 1877 letter froem L. P, Herman to
R. E. Ha'l on this sudject)."

Staf’ Resconse

In the atove menticred lattar, Yr. Herman states his belia’ that narud’
fire fighting ~oula net provice an effective 2acqup to automatic supgres-
sfon systems in the tursine sui‘ding, ang that automasic suppressian
sysiams are not highly reliable. de suggests that al7 plants snculd Se
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designed to sustain an unsuppressed turbine building fire that could
result in collapse of “he turbine building.

The staff does not deem such a design basis event assumption t. be
consistent with criteria used in evaluating other plant areas. In
other areas such as in the cable spreading room, our conclusions are
based on the effects of fire with automatic and manual suppression
systems. We, therefore, have allowed the licensee to evaluate the
effects of fires in the turbine building assuming the automatic supores-
sion systems protecting major o0il hazards functions as designed.

We have determined that the 0il hazards in the turbine building are pro-
tected as follows: automatic sprinklers are provided for a portion of the
turbine building below the operating floor and for the lubricating oil storage
fanks. Automatic deluge water systems are provided for the feedwater

pumps, Tubricating oi” -~servoir, turbine lubricating oil reservoir,

and the hydrogen sez ~ait. Ia addition, manual hose stations and
portable extinguishers . provided throughout the turbine building

to supplement these automatic suppression systems.

e have found that these systems provide adequate protection to assure
the integrity of the turbine building. The staff believes that the
reliability of such systems is at least equivalent to suppression
systems in other areas of the plant and does not warrant design of

tne turbine building to sustain an unsuopressed fire.



