v

i

August 9, 1984

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

DOARE

84 A0 13 MO

EEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

CAROLINA POWER & LIGHT COMPANY Docket No.
and NORTH CAROLINA EASTERN
MUNICIPAL POWER AGENCY

(Shearon Harris Nuclear Power
Plant)

Nt Nl St N S it Sl it

APPLICANTS' TESTIMONY OF DAVID B. WATER
IN RESPONSE TO EDDLEMAN CONTENTION 116
(FIRE PROTECTION)

50-400 OL

S




NONONONN NN R O e e
A U & W N M O VW N W e WN O

O 0 N 6 ! s W N -

Q.1 Please state your name, address, present occupation

and employer.

A.1 My name is David B. Waters. My business address is
Carolina Power & Light Company, P. O. Box 165, New Hill, North
Carolina 27562. My present occupation is Principal Engineer -
Operations for the Carolina Power & Light Company (CP&L).

Q0.2 State your educational background and professional
work experience.

A.2 I have a B.S. in Engineering Physics from Ohio State
University, an M.S. in Nuclear Science and Engineering from
Carnegie Institute of Technology and professional experience in
the areas of nuclear plant reactor core analysis, licensing and
regulatory compliance, nuclear plant operating requirements,
and fire protection requirements. A copy of my professional
experience and qualifications is affixed hereto as
Attachment A.

Q.3 What is your present position with CP&L?

A.3 My present position with CP&L is Principal Engineer -
Operations in the Harris Nuclear Project Department.

Q.4 In this position have you any responsibilities
relating to the Harris Plant fire protection program?

A.4 Yes. 1In this position I am delegated the responsi-
bility by the Plant General Manager for administration of the
plant fire protection program during the operational phase.

This involves the supervision of the plant fire protection
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staff -- who carry out the development and implementation of
procedures, performance of periodic tests of installed fire
protection equipment, training of fire brigade members, fre-
quent walkdowns of plant areas to detect fire protection con-
cerns, and interface with insurance carriers, NRC inspectors,
and company auditors during periocdic inspections. I have de-
veloped a working knowledge of nuclear plant fire protection
programs, requirements and regulations through my direct in-
volvement with responses to Branch Technical Position 9.5-1 for
CP&L's H. B. Robinson and Brunswick Nuclear Plants during the
period between May 1976 to March 1979, and during my assignment
at the H. B. Robinson Plant as Principal Engineer - Operations
from June 1981 to June 1982, with similar responsibilities for
fire protection at an operating plant to the ones I presently
hold at Harris.

Q.5 What is the purpose of your testimony?

A.5 The purpose of my testimony is to address those as-
pects of Eddleman Contention 116 that question fire brigade re-
sponse to a fire at the Harris Plant and allege that the Harris
Plant "fire fighting capability for simultaneous fires is inad-
equate, or at least unanalyzed."

Q.6 What provisions are made for Harris Plant response to
a fire?

A.6 The Harris Plant response to a fire event is based on
the concept of "defense-in-depth." For purposes of fire pro-

tection, the Harris Plant can be viewed as consisting of
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self-contained spaces, or fire areas. Each fire area
containing safety-related equipment will be bounded on all
sides by three hour rated fire barriers. All penetrations
through a fire barrier will be sealed by tested assemblies
having a commensurate rating as that required of the barrier.
As discussed in the Fire Hazards Analysis, fire areas will be
equipped with detectors to provide early warning of fires,
including smouldering fires, and will be protected by suppres-
sion systems actuated by thermal detectors. Fire detection and
suppression systems are discussed in Applicants' Testimony cf
Margareta A. ferbanescu.

The trained fire brigade utilizes installed manual equip-
ment such as fire hose stations and fire extinguishers as the
primary response to a fire in each fire area. This equipment
is backed up by the design features in these areas, to ensure
complete extinguishment of even deep-seated fires such as those
that could arise from concentrated cable tray fires. Adminis-
trative controls are utilized to control activities such as
welding and burning or transport and storage of combustible ma-
terials, and thus minimize the opportunity for a fire to be in-
itiated. Prior to commercial operation, a pre-fire plan will
be prepared for each area of the plant which contains
safety-related equipment. The pre-fire plan will provide the
Shift Foreman in the control room and the fire brigade leader
with information about a possible fire in the area including
guidance for preventing a fire from spreading to adjacent areas

and for notifying off-site fire companies.
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The implementation of the Harris Plant fire protec-
tion program provides assurance that fire events that could ad-
versely affect safety-related equipment have a low probability
of occurring, and that in the unlikely event they did occur and
were not promptly detected and extinguished, the safe shutdown
of the plant would not be jeopardized.

Q0.7 What assumptions are made regarding fire brigade re-
sponse time?

A.7 A fire brigade response time of approximately 5-15
minutes is expected for most fire events within the power
block. This response time is dependent on many factors,
including fire location, weather conditions, and location of
fire brigade members within the plant and may vary somewhat
from the above numbers. Fire brigade training stresses the im-
portance of prompt reaction to a fire condition, proper use of
fire-fighting and protective equipment, and actions required
promptly to extinguish different types of fires in a variety of
plant areas. This training, supplemented by fire drills, will
serve to keep the brigade response time to a minimum.

Q.8 What is the basis for these assumptions?

A.8 They are based upon the experience of the Harris
Plant's fire protection staff, which includes power plant, mu-
nicipal, volunteer, and industrial fire suppression experience
totaling over 30 years.

Q.9 Please describe the training program for fire brigade

members.
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A.9 The training program for fire brigade members is de-

scribed in FSAR Section 13.2.3, a copy of which is attached
hereto as Attachment B.

Q.10 How often do members of the fire brigade participate
in fire drills?

A.10 In accordance with Section I.3 of 10 C.F.R. Part 50,
Appendix R, fire drills will be conducted at least quarterly
for each shift brigade. At least one drill per year will be
unannounced for each shift brigade and at least one drill per
year will be conducted on a "back shift" for each shift bri-
gade.

Once every three years an unannounced drill will be
critiqued by qualified individuals independent of Applicants'
staff. A copy of the critique report will be available for NRC
review.

Q.11 What are the requirements for refresher training for
the fire brigade members?

A.11 In accordance with Section I.1 of 10 C.F.R. Part S0,
Appendix R, refresher training sessions for fire brigade mem-
bers will be conducted quarterly. These sessions will be used
to review changes to the fire protection program, to supplement
the initial training program and to cover any other subjects as
necessary. The refresher training program is designed to en-
sure that each topic for fire brigade instruction is repeated

at a frequency of not more than two years.
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Bach brigade member, additionally, will participate
annually in a practice session covering fire fighting on typi-
cal nuclear plant fires. These sessions will involve actual
interior structural fire fighting r ‘quiring the use of breath-
ing apparatus and full protective clothing.

Q.12 Is there any regulatory requirement or guidance
requiring consideration of postulated simultaneous fires in es-
tablishing nuclear plant fire fighting capability?

A.12 I am aware of no NRC regulations or regulatory guide
and no industry code or standard which requires a commercial
nuclear generating facility operator to postulate, or defend
against, multiple fires. Section I of 10 C.F.R. Part 50, Ap-
pendix R, contains a table establishing three levels of fire
damage limits for which fire protection must be provided. For
each, only a single fire must be considered.

Because there is no requirement to consider simulta-
neous fires, Applicants have not specifically addressed this
subject in the FSAR or Safe Shutdown Analysis.

Q.13 Have Applicants nevertheless considered how the
Harris Plant would respond to two fires occurring simulta-
neously?

A.13 The design of fire suppression and detection systems
as well as fire suppression procedures which will be in place
upon commercial operation of the Harris Plant provide adequate
capability to react effectively to two fires occurring simulta-

neously. Activation of the fire detection system in an area is
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independent of other fire areas, so two fires occurring simul-

taneously in different areas would be detected and alarm lo-

cally and at the main fire detection information center. Also,
each suppression system operates independently of the others,
thus multiple simultaneous fires would activate multiple sup-
pression systems. Fire brigade training in fire suppression
techniques will allow the capability of applying personnel re-
sources to control simultaneous fires.

Q.14 Is there an adequate supply of water to handle the
activation of more than one suppression system?

A.l4 There is an adequate water supply at the Harris Plant
to control multiple fires. The Harris Plant water supply con-
sists of two pumps, each with a rated capacity of 2500 gallons
per minute (gpm) and each capable of supplying 100% of the sup-
pression system needs. The largest suppression system to be
installed in the Harris Plant will require only 2000 gpm if all
of its approximately 130 sprinkler heads operate. Statistics
show, however, that for fires occurring in areas protected by
sprinkler systems, 95% of them are controlled by less than 15
of the system's sprinkler heads and over 90% are controlled
with only one sprinkler head. National Fire Protection Associ- |

ation, Fire Protection Handbook, (14th Edition, 1976), Pigure
1‘-1(0)0

Q.15 What inspection reguirements will be established to

ensure the operation of fir¢ protection and suppression sys-

tems?
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A.15 Applicants will test detection and suppression sys-
tems on a periodic basis as dictated by the Harris Plant Tech-
nical Specifications. Supply valves which are normally re-
quired to be open are designed to alarm if they are placed in a
closed position. Applicants will also perform routine inspec-
tions monthly to verify proper valve lineups.

Q.16 Have Applicants established administrative controls
for flammable liquids and combustible materials at the Harzis
Plant?

A.16 The Harris Plant fire protection program includes ad-
ministrative controls of flammable liquids and combustible ma-
terials to ensure that there is a low probability that a fire
which could affect plant safety will occur. Administrative
controls include the prohibiting the storage of flammable lig-
uids in safety related areas, minimizing the quantities of
flammable liquids in safety cans and storing fluids in fire re-
sistant cabinets. In addition, Applicants will implement an
aggressive housekeeping program to minimize the accumulation of
combustible paper and trash. Smoking will be prohibited in all
safety-related areas except those which will be continually
manned.

Q.17 Will the fire brigade include sufficient personnel to
respond to two simultaneous fires?

A.17 Yes. The fire brigade will consist of a minimum of
five persons on each shift, as required by 10 C.F.R. Part 50,

Appendix R, who will have been trained pursuant to the
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requirements described in FSAR Sectinn 13.2, plus at least one
fire protection technical aide who will provide expert advice
and assistance. In my opinion, sufficient personnel would be
available to control effectively two simultaneous fires.

Q.18 Is there sufficient fire equipment on site to respond
to two simultaneous fires?

A.18 Yes. Stand pipe and hose systems are installed
throughout the Plant to supply hose stations. Each area of the
Plant can be reached by effective hose streams from at least
two hose stations. Fire extinguishers, self-contained breath-
ing equipment, protective clothing and emergency lanterns are
provided as described in FSAR Section 9.5.1.2.3. In addition,
there will be a fire engine housed on site which will be avail-
able to respond to fires in outlying areas. The engine carries
1000 gallons of water, which will allow an immediate response
to a fire situation for 5-10 minutes while adjacent hydrants
are supplied with hoses and charged by fire brigade members.

Q.19 What assumptions are made respecting off-site assis-
tance to fight a fire?

A.19 Off-site fire companies could be called to assist in
responding to fires. Applicants have estimated an average re-
sponse time of 30 minutes for the Apex Volunteer Fire Depart-
ment and the Holly Springs Volunteer Fire Department. These
fire company personnel will be given an orientation of the
Harris Plant and will be familiar with the Plant's configqura-

tion and capabilities. They will be invited to participate in

-10=
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drills at the Harris Plant. The 30-minute response time will

vary depending upon the time of day a request for assistance is
made. Response times are anticipated to be somewhat better
during evening hours. The response time can be expected to be
somewhat longer than 30 minutes during normal business hours.
Off-site agency assistance will not be as important during
those hours, however, because additional assistance will be
available on site from day shift operating personnel and fire
protection staff.

0.20 In summary, are you confident that Applicants can
fight any postulated fire at the Harris Plant including two si-
multaneous fires?

A.20 CP&L's management has fully supported and encouraged
the development of an aggressive fire protection program and a
properly trained fire protection staff at the Harris Plant.

The design features, administrative controls and fire protec-
tion procedures which I have described are, in my judgment, en-
tirely adequate to provide prompt and effective response to a
single fire as required by NRC regqulations, and adequate also

to respond effectively to two fires occurring simultaneously.

-ll=
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TABLE 13.1.3~16

David Waters
Principal Engineer - Operations

Education
A. B.S. Degree in Engineering Physics - Ohio State University - 1963.

B. M.S. Degree in Nuclear Engineering - Carnegie Insctitute of Technology -
1967.

Professional Societies
A. American Nuclear Society
B. Professional Engineer - North Carolina - 1975

C. Society of Fire Protection Engineers

!xgcrtcncc

April, 1963, to April, 1972, Senior Engineer, Westinghouse Electric
Corporation, Pittsburgh, PA

May, 1972, employed as a Senior Engineer in the Nuclear Generation Section of
the Bulk Power Supply Department. Located in the General Office.

June, 1972, employed as a Project Engineer in the Nuclear Generation Section
of the Bulk Power Supply Department. Located in the General Office.

July, 1974, employed as a Principal Engineer in the Nuclear Generation Section
of the Bulk Power Supply Department. Located in the General Office.

January, 1977, employed as a Director - Start-up and Technical in the
Generation Services Section of the Generation Department. Located in the
General Office.

September, 1978, employed as a Principal Engineer - Nuclear Generation in the
Nuclear Generation Section of the Generation Department. Located in the
General Office.

May, 1979, employed as a Principal Specialist - Regulatory Compliance in the
Generation Services Secticn of the Generation Department. Located in the
General Office.

November, 1979, employed as a Principal Specialist - Special Projects in

Nuclear Operations Administration Section of the Nuclear Operations
Department. Located in the Ceneral Office.

13.1.3-24 Amendment No. 13
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TABLE 13.1.3-16 (Cont'd)

David Waters
Principal Engineer - Operations

Experience (Cont'd)

February, 1981, employed as a Principal Specialist - Special Projects in the
Nuclear Operations Administration Section of the Technical Services
Department. Located in the General Office.

June 1981 to June 1982 acting as Principal Engineer - Operations at H. B.
Robinson Unit No. 2.

February, 1982, employed as Principal Engineer - Operations, at the Shearon
Harris Nuclear Power Plant, located in New Hill, North Carolina.

13.1.3-25 Amendment No. 13
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SHNPP FSAR
13.2.3 FIRE BRIGADE TRAINING
13.2.3.1 Fire Brigade Mexabers i

13.2.3.1.1 [astruction

Instructions in the topics listed below will bde administered to each
iadividual prior to assignment as a fire brigade azember. The fastructicas

will {nclude:

a) Ideacificacion of the location and types of fire hazards thac could
produce fires within the plant, including idencification of the areas whare
breacthing air wwill be required.

5) Identification of the location of Lastalled and portable fire fighting
equipment i3 each area, and familiarizacion with the layout of the planc,
ftacluding access and regress routes to each area.

e) Proper use of available equipment, and the correct methods of fighting
the following types of fire: electrical, cable and cable trays, hydrogea,
flammable liquids, vaste/debris, and record file.

d) Iadoctrizacion to the plant fire fightiag plan, with coverage of each
{ndividual's respoasibilities and their changes.

e) Proper use of breathiag, communication, lightiang, and portable
ventilacion equipment.

) A detailed review of procedures, with particular emphasis oa what
equipment zust de used {3 particular areas.

g) A reviewv of the latest a0difications 25 the facilicy, procedures, fire
fighting equipment, and fire fighciang plan.

h) The proper aathod of fighting fires iaside Suildiags and cunnels.

Refresner lastructions will de provided o all fire Srizade zembers 3a 1
regularly scheduled basis of 20t less than four sessicns a vear vi:h sessions
S0 be repeated at a frequency of 30C zore than 2 vears. .astructions will e
provided by qualified (adividuals @owledgeadble and experienced ia fighting
the fires that could occur ia the plant with the equipment available it che
plant. Special i{nstructions will be provided for fire brigade leaders (n
directing and coordinatiag fire fighting activities.

13.2.3.1.2 Practice Sessions

Practice sessions 7ill be hald for fire bdrigade members 2o ceach them che
proper aechod of fighting various types of fires and co provide them with
practice ia extinguishing actual fires. These sessiocns will bSe conducted at
facilicies sufficiently remote from the auclear planc so as sec 29 endanger
safety-related equijment, with the sessions provided ac regular i(ntervals not
exceeding | vear. These practice sessions will be zonduccted requiring fice

13.2.3-1 Anendzent Yo. 2
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brigade membders to don protective quipment, i{acludiag emergeancy breathiag
apparatus.

13.2.3.1.3 Drills

Drills will be perfcraed fa the plant- so that the fire drigade will remain
proficient ia fire fightiang techniques. These drills will {nclude:

a) The simulaced use of equipment for the various situations and types of
fires which could reasonably occur ia each safecy-relaced area.

b) Conformance, where possidle, o the established plaat fire fightiag
plans.

e) Operation of fire fightiag equipment, where practical, includiag

self-contained breathiag dpparatus, communication equipment, and portabdle
and i{nstalled ventilation equipment,

Drills will be performed at regular iatervals, not to exceed three moachs, for
each fire drigade to allow sembders of the brigade to train as 3 team. AL
least one drill per vear for each fire hrigade #ill be unannounced t2
deteraine the fire readizess of the plant fire brigade and planc fire
protection systems and equipment. Orills will be planned =2 establish
traianlag objectives and will de criziquid to determize how well the training
objectives vers aet. This critiqua will, as a ainizum, assess: fire alara
effectivenass; response tize; selection, placement and use of equipmenc; the
fire brigade chief's direction of the fire fightiang effort; and each fire
Srigade nember's response to the emargency.

A drill #ill be held annually ac whicn offsice fire departaent jarticipation
will be requested.

13:.2.3.2 Other Station hgloz«s

13.2.3.2.1 lascruction for All You-Fire 3rigade “embers

Once a year all employees will de ilastrucced ou the fire >rotecticn ilaa,
evacuation routes, and procedures for reportiag a fire. Securi:iv sersonnel
#1ll be last=ucted ia entry procedures for 2ffsite fire departaencs, :rowd
concrol for people exitiag the scations, and srocedures for repor:iag
potencial fire hazards observed when touriag che facility. Tastrucsion will
also be given to all shift personnel who will assist the fire drigade {n the
event of a fire. Temporary employees will bSe given ilascrucszions o
familiarize them wi:h the plant's evacuation signals, evacuation routes, and
procedures for reporting fires.

13.2.3.2.2 Drills

A plant evacuation drill will be perforaad annually.

13.2.3=2 Ansndzant YNo.




13.2.3.3 Fire Protection Staff

Fire protection staff asmbers will be iatroduced to & program of specilalized
traiaing. lastructioas for the scaff will i(aclude:

a) Analysis of duilding layout and system design with respect to fire
protection requirements, including consideratioan of potential hazards
associatad with postulated design basis fires.

) Design and asintenance of fire detection suppression and extiaguishing
systems.

e) Fire protection technijues and procedures.

d) Training {a zanual firefighting techaiques and procedures for plant

personnal and the fire brigade.

13.2.3.4 Offsite Fire Departments

[a accordance with commitments {or the use of offsite fire departzents, the
training offaered these offsite fire fighting personnel w#ill iaclude courses {a
basic radiation principles and practices. Additicnmal traianiang will de offered
to familiarize theam with typical radiation hazards that aay bde encountered
when fighting fires at a auclear power plantc.

13.2.3.3 Coustriczion Personnel

Trainiag for construction persomnel will include iastructions i{n reportiag
fires, respoundiang to alarms, and locatiag avacuation routes.

13.2:.3.6 Inicial Training

The i{aicial fire protection training program will Se completed prior to
receipt of fuel at the site. The Zaergency ?lan izplementing procedures for
fire protection will bSe completed at least :hree zonths prior =3 receist of
fuel. Sufficient fire proctection drills will e jerformed i{mmediacely sriasr
to fuel receipt %o provide assurance that :he plant sctaff i3 adequataly
trained to cope with fire-related emergencies.

13.2.3«3 Ansndment No. I
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9.5 OTHER AUXILIARY SYSTEMS

9.5.1 FIRE PROTECTION SYSTEM

The Shearon Harris Nuclear Power Plant (SHNPP) fire protection program is based
on the Nuclear Regulatory Commission (NRC) guidelines, Nuclear Mutual Limited
(NML) Property lLoss Prevention Standards for Nuclear Generating Stations and
related industry standards. With regard to NRC criteria, the SHNPP fire
protection program meets the intent of the guidelines outlined in Appendix A to
Branch Technical Position APCSB 9,5-1, dated August 23, 1976, Information on
various aspects of the fire protection program, detailed as required to show
conformance with the guidelines or to demonstrate the equivalency of alternative
approaches was previously described in the SHNPP PSAR Section 9.10, "Fire
Protection System” submitted to the NRC as Amendment 54, dated May I, 1977,

The purpose of the fire protection program is to ensure the capability to
safely shutdown the reactor, maintain it in a safe shutdown condition, and to
limit the radioactive release to the environment in the event of a fire.

The SHNPP fire protection program consists of design features, personnel,
equipment, and procedures to provide defense-in-depth protection of public
health and safety., The program is implemented through plant system and
facility design, fire prevention, fire detection, annunciation, confinement,
extinguishment, administrative controls, fire brigade organization,
inspection and maintenance, training, quality assurance, and testing.

Tables 9.5.1-6 through 9.5.1-8 are the resumes of EBASCO's Fire Protection
Engineers responsible for the formulation and implementation of the Fire
Protection Program. SHNPP has a Senior Specialist - Fire Protection on its
staff who is responsible for the formulation and implementation of the plant
Fire Protection Program.

9.5.1.1 Design Basis

9:.5:1.1:1 Fire Areas

The fire protection program covers areas containing safety related systems and
equipment and other plant areas containing fire hazards that could adversely
affect safety-related systems.

Considering the fact that separate fire areas for each division of safety
related systems reduce the possibility of fire-related damage to redundant
safety related equipment, the fire areas were established to separate
redundant safety divisions and to isolate safety related systems from fire
hazards in non-safety related areas to the extent possible in the previously
established plant design., Where feasible, fire barrier separation was used to
limit the spread of fires between components that presented major fire hazards
within the same safety division. Where redundant systems could not be
separated by fire barriers, as in Containment and the Control Room, other
measures were employed in order to prevent a fire-caused loss of function of
safety related systems. These measures included limitation of the amount of
combustible materials, utilization of fire-resistive construction, provision
of fire breaks and/or fire-retardant coatings in cable trays, and

fnstallation of fire detection systems and automatic fire extinguishing

9.5.1-1 Amendment No., 5
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systems, The fire hazard analysis (Section 9,5.1.3 and Appendix 9.5A) was
used to demonstrate the adequacy of the fire prevention measures utilized.
The spread of the products of combustion to other fire areas was limited by
provision of adequate means to ventilate, exhaust, or isolate the fire areas.
Provisions were made for personnel access to and escape routes from each fire
area,

Areas in which fire could affect, directly or indirectly, safety related
structures, systems or components are listed in Table 9.5.1-1.

9.5.1.1.2 Defense-in-Depth

The defense-in-depth concept was used in SHNPP to achieve the desired degree
of fire safety. This concept was applied to the fire protection program to
achieve an adequate balance in:

a) Prevention of fire initiation through the control, separation and
guarding of sources of ignition;

b) Prompt detection of fires or incipient fire conditions in areas
containing safety related equipmeat or in areas of high combustible loading
which may expose safety related equipment;

c) Effective suppression of fires to limit consequent damage and to reduce
exposure to safety related equipment;

d) Confinement of fires to their areas of initiation by provision of fire
barriers, spatial separation and segregation of combustibles; and

e) Separation of redundant safety related equipment to maintain
operational capability under postulated fire conditions.

9.5.1.1.3 Program Objectives

The primary objective of the SHNPP fire protection program is to minimize

both the probability and the consequences of postulated fires, However, some
fires can be expected to occur, Therefore, regardless of fire prevention
measures incorporated in plant design and operation, adequate mezns for prompt
detection and for effective control and suppression of fire have been
provided.

For those plant systems necessary to achieve and maintain safe plant shutdown,
with or without offsite power available, particular emphasis was given to the
provision of both passive fire prevention and damage limitation design
features and active fire protection equipment and systems having appropriate
capability and adequate capacity.

Design concepts used in the fire protection program provide assurance that a
fire will not cause the complete loss of function of :afety-related systems,
even though limiced loss of redundancy within one system may occur.

Plant areas are protected as required based on the hazards present in the
areas. For hazardous areas, primary fire protection capability is provided by
automatic fire detection and extinguishing systems in conjunction with
separational fire barriers. As total reliance is not placed on a single fire

Amendment No. 5



ext inguishing system, appropriate backup fire extinguishing capability is
provided throughout the plant to limit the extent of fire damage.

Hose statlons, portable fire extinguishers, complete personnel protective
equipment and air breathing equipment are provided for use by properly trained
personnel. Personnel access to areas is provided to permit effective manual
use of fire extinguishing equipment on area fires.

Arca fire hazards analyses and evaluations of postulated fire effects were
used to determine adequacy of fire protection in maintaining the capability of
the plant to safely shut down the reactor and to minimize radioactive releases
to the environment.

All instrumentation necessary for safe shutdown, which for the Shearon Harris
Plant Is considered to be the Hot Standby (shutdown) Mode, is provided for
Operator information at both the main control room and an alternate shutdown
or equipment location. The systems that are necessary for the Hot Standby

Mode, and the associated instrumentation items can be found in Section 7.4 and
Table 7.4."‘.

9.5.1.1.4 Quality Assurance

Fire protection for SHNPP has been incorporated in initial plant design and
carried through all phases of construction leading to actual operation. As an
essential part of the fire protection program, a quality assurance (QA)
program was developed and is being used to identify and rectify any possible

deficiencies in design, construction, and operation of the fire protection
systems.

9.5.1.1.9% Fire Suppression System Damage

The evaluation of the consequences of inadvertent operation of the fire
extinguishing systems is addressed in the description of each respective
system and in the detailed fire hazards analysis for each fire area.

The covaluation of the consequences of a crack in a moderate-energy line in the
fire extinguishing system has been performed to demonstrate compliance with
the guidelines of NRC Branch Technical Position APCSB 3-1 and MEB 3-1 (refer
to Section 3.6).

9.5.1.1.6 Unusua!ly Hazardous Materials

The unusuz lly hazardous materials which could complicate fire control
activitie’ or present unexpected fire hazards at the SHNPP are listed 15
in T.ble 9.5.['2.

9.5.1.2 Systems Description

The systems description of the total fire protection for the plant, given in
this section, encompasses:

a) active system components generally recognized as fire protection
systems, which include fire detection, suppression and control systems and
equipment, and

9.5.1-3 Amendment No., 15
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b) ssive system components, usually identified as fire prevention, which
provide ;lre prevention, confinement, and damage limitation features in the
design of plant structures and systems.

Recognized standards and guidelines call for the inclusion of both active and
passive fire protection into the overall plant design.

This section describes the passive and active fire protection systems of the
plant and their utilization as detailed below:

a) Applicable fire protection codes, standards, and guidelines
b) Fire prevention (passive systems)

c) Fire protection (active systems)

d) Fire protection of safety related and special plant areas

9.5.1.2.1 Applicable Fire Protection Codes, Standards and Guidelines

The codes, standards and guidelines used for the design and installation of
plant fire protection systems are as follows:

American National Standards Institute (ANSI)

a)

B 31.1 1973 - Power Piping
N45.2.9 1974 - Quality Assurance Records, protection from fire hazards

American Socliety for Testing Materials (ASTM)

D-92 - 1978 Test for Flash and Fire Points by Cleveland open cup.
E-84 - 1960 Test For Surface Burning Characteristics of Building

Materials.
E~119 - 1980 Standard Test Method for Fire Test of Building
Construction and Materials.
E~136 - 1979 Standard Test Method for Behavior of Materials in a
Vertical Tube Furnace at 750 C.

c) Factory Mutual Research (FM) Fire Protection Equipment Approval Guide
d) Institute of Electrical and Electronic Engineers (IEEE) Std. 383-1974
Standard for Type Test of Class |E Electric Cables, Field Splices, and
Connections for Nuclear Power Generating Stations, Std. 634-,978 Standard
Cable Penetration Fire Stop Qualification Test.

e) National Fire Protection Association (NFPA)

1) Std. No, 10-1978 - Installation of Portable Fire Extinguishers
2) Std. No. 11-1978 - Foam Extinguishing Systems
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5) Std. No. 15 = 1977 - Water Spray Fixed Systems
6) Std, No., 20 - 1972 - Centrifugal Fire Pumps
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3) Std. No. 13-1978
4) Std. No. 14-1976
5) Std. No. 15-1977
6) Std. No. 20-1972
7) Std. No. 24-1977
8) Std. No. 26-1976 - Supervision of Valves

9) Std. No. 27-1975 - Private Fire Brigades

10) Std. No. 30-1977 - Flammable and Combustible Liquids Code
11) Std. No. 51B~1974 - Cutting and Welding Process

12) Std. No. 72A-1975 - Local Protective Signaling Systems

13) Std. No. 72D-1975 - Proprietary Protective Signaling Systems
14) Std. No. 72%-1978 - Automatic Fire Detectors

15) Std. No. 80-1979 - Fire Doors and Windows

16) Std. No. 90-1978 - Air Conditioning and Ventilation Systems
17) Std. No. 101-1976 - Life Safety Code

18) Std. No. 251-1979 - Fire Tests, Building Construction and
Materials

19) Std. No. 291-1977
20) Std. No. 803-1978 - Fire Protection, Nuclear Power Plants
21) Std. No. 1201-1977 - Organization of Fire Services

22) Std. No. 1202-1976

Couplings

24) Std. No. 1961-1979
25) Std. No. 1962-1979

Installation of Sprinkler System

Standpipe and Hose Systems

Water Spray Fixed Systems
Centrifugal Fire Pumps
Outside Protection

Fire Hydrants, Uniform Markings

Organization of Fire Department

Screw Threads and Gaskets for Fire Hose

Fire Hose

Fire Hose, Care of

f) Nuclear Mutual Limited (NML) - Property Loss Prevention Standards for
Nuclear Generating Stations

g) Underwriters' Laboratory, Inc. (UL) Fire Protection Equipment List

h) United States Nuclear Regulatory Commission

1) SRP (Standard Review Plan) Section 9.5.1 Rev. 2 "Fire Protection
Program”

2) 10CFR50 Appendix A, General Design Criterion 3, "Fire Protection”

9.5.1-5 Amendment No. 15
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4) Branch Technical Position APCSB 9.5-1, Rev, 0, "Guidelines for
Fire Protection for Nuclear Power Plants”

5)  Branch Technical Position APCSB 3-1, "Protection Against
Postulated Piping Failures in Fluid Systems Outside Containment.”
Attached to Standard Review-Plan 3.6-1, 11/24/75,

6) Branch Technical Position MEB 3~1, “"Postulated Break and Leakage
Locations in Fluid System Piping Outside Containmerat.” Attached
to Standard Review Plan 3.6-2, 11/24/75.

7) Appendix A to Branch Technical Position APCSB 9.5~1, Rev. 0O,
“Guidelines for Fire Protection for Nuclear Power Plants
Docketed Prior to July 1, 1976"

8) Branch Technical Position ASB 9.5~1, Rev. |, "Guidelines for Fire
Protect fon for Nuclear Power Plants”

9) Regulatory Guide 1.39, Rev, 2, "Housekeeping Requirements for
Water-Cooled Nuclear Power Plants.”

10) Regulatory Guide 1.88, Rev, 2, "Collection, Storage, and
Maintenance of Nuclear Power Plant Quality Assurance Records.”

11) Regulatory Guide 1.101, Rev, |, "Emergency Planning for Nuclear
Power Plants.”

9.5.1.2.2 Fire Prevention (Passive Systems)

Fire prevention is achieved in the design of the plant through the provision
of:

a) features which reduce the incidents of fires and limit the extent and
damage from fires, such as plant arrangement, building and structural design
(including fire barriers, construction material, drainage, and penetration
seals), ventilation systems, lighting, and communication systems.

b) control features of other plant systems to minimize the effects of
fire, and
c) precaution and design features considered for the adequate protection

of identified special hazards such as charcoal.

PLANT LAYOUT AND ARCHITECTURAL FEATURES

Separation and Isolation - The involvement of safety-related equipment in

fires which may occur In the plant is minimized by separation of components of
safety-related systems from exposing fire hazards. This separation and
protect lon provide the degree of isolation required to minimize the effects of
the fires postulated in the fire hazard analysis., Examples of separation

fsolation and protection of equipment containing significant quantities of
combust ible materials are:
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a) Safety related systems are isolated from fire hazards through the use
of physical barriers, spatial separation, noncomhustible fire retardant or
fire resistive coverings applied to fire exposed or exposing surfaces,
provision of automatic fire suppression systems for damage limitation
considerea in the design of plant structures, or combinations of the above.

b) Systems required for safe plant shutdown are physically separated from
each other in most plant areas to the extent that redundant trains are not
exposed to a common fire hazard, In areas where adequate spatial separation
could not be provided, protection against damage from a common fire hazard is
achieved by the provision in the plant design of fire retardant coatings,

barriers, fire detection and extinguishing systems, or combination of these
means .,

c) To verify the effectiveness of separation and isolation of critical
equipment components, the fire hazacds analysis identifies and locates,
throughout the plant, safety-related systems and assocliated fire hazards and
evaluates the effects of the postulated fires on the continued operability of
this equipment. Should future plant design changes occur, the fire hazards

analysis will be reviewed and updated as necessary to reflect actual
conditions,

d) Fire hazards presented by flammable or codbustible liquids and gases
are reduced by separation, confinement, and system design features,

The storage and use of flammable and combustible liquids meet the intent and
basic criteria of NFPA 30, "Flammeble and Combustible Liquids Cude.” Specific
standard requirements are satisfied where compatible with other design
requirements, except as stated in the fire hazards analysis.

Bulk storage of compressed or cryogenic gases is not permitted within
structures housing safety-related equipment (refer to Table 9.5.1-2). Bulk
flammable gases are stored outdoors or in separate detached buildings and do
noL expose safety-related equipment, systems or structures. Small amounts of
combustible gases in cylinders are provided in non-safety related areas such
a8 waste processing building laboratories,

The containers are secured at all times to structures or vehicle racks. Safe
permitted use of compressed gases is controlled by operational procedures, | 2

The diesel fuel oil day tanks are separated from other plant fire areas by
enclosure within concrete vaults having minimum three~hour fire rating,
located in the Diesel Generator Buildings. As a precautionary feature
considered in the plant design for the significant quantity of oil present in
these fire areas, further depth in the defense against a possible fire and its
consequences is insured through provision of suppression systems,

The turbine-generator lubricating oll system is located in the Turbine
Bullding., The wall of the Reactor Auxillary Building adjacent to the Turbine
Bullding I8 a three-hour fire rated wall from the outside to prevent exposure
of any safety-related equipment within the Reactor Auxiliary Bullding,
Furthermore, to prevent a possible fire i{n the Turbine Building from
spreading, for rapid fire control and to reduce damage to the equipment
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tnvolved, suppression systems were considered and provided, as part of the
plant design. A fire in this area will not impact operability of any
safety-related equipment,

The reactor coolant pump lube oil system (s located within the Contalnment
Bullding near the reactor coolant pumps. In this case, fire prevention in the
plant design is achieved by providing an automatic fire suppression system as
a precaution to provide adequate protection of this hazard in case of fire
oceurrence (for detailed fire hazard analysis refer to Appendix 9.5A).

The use of dry type transformers as required by BTP CMEB 9.5-1 Section C.5.a
within safety related structures reduces the separation needed for isolation
of this equipment.

011 filled transformers are located in the transformer yard, They are
separated from safety-related structures by more than 50 ft. distance and frowm
the Turblne Building by two-hour fire barrier walls (see Flgure 1.2.2-2).

The 230 kV oil-filled cable runs underground from the switchyard to the
startup transformers. Twenty-four aboveground oll tanks, 50 gal. mach, are
spaced 16 fr, apart, The oll used {s a special low viscosity oll having a
minimum flash point of 295 F tested in accordance with ASTM Method D-92. The
tanks are installed on gravel which will absorb any oil soill.

e) In the cable spreading rooms, cabling for redundant safety divisions A
and B are separated by three hour fire barriers. Further depth in the defense
agninst filres is achieved by providing automatic suppression systems for the
speclial hazard presented by heavy cable concentrations.

In areas outside of the cable spreading rooms where redundant safety related
trays could be exposed to a common fire hazard, protection is provided by
spatial separation, presence of fire suppression systems to control and
minimize the effects of fire, and/or fire retardant coatings or fire resistive
barriers, used singly or in combination.

f) For safety related charcoal fillter assemblies, a low-flow alr bhleed
cooling system is provided. This consists of air circulated through the
charenal adsorbers removing the decay heat, thus maintaining the charcoal
helow combustion temperatu «. The control room operator will be alerted to
any charcoal heating by the high-adsorber temperature tnstrumentation alarm,
In the event of fire in the adsorbers, the fire will be controlled by closing
the tsolation dampers to the pressure-tight filter cabinet, thus restricting
the fire's oxygen supply.

Further means of protection of safety related equipment located adjacent to
the charcoal filters is provided by automatic fire suppression systems over
the charcoal filter housings for limitation of the extent or damage from
possible flres.

BARRIKRS AND ACCESS
Fire areas, as designated in Section 9.5 1.1.1 and listed in Table 9.5.1~] are

{solated from other plant areas by floors, walls and cetilings having three
hour flre resistance ratings. The fire area boundaries and barrier ratings
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are shown on Figures 9.5A-1 through 9.5A-40. These fire ratings are established
in accordance rith Branch Technical Position APCSB 9.5-1 and are based on
standard fire :ests made in accordance with "Standard Methods of Fire Tests of
Bullding Constcuction and Materfal” ASTM E-119 and NFPA 251 (the applicable fire
protection codes, standards and guidelines are listed in FSAR Section 9.5.1.2.1).

Doors through fire barriers have fire ratings commensurate with that required

of the fire barrier and are of certified fire resistive construction,

guaranteed by their manufacturer. These doors are either self-closing or
automatic closing types or are normally secured closed. Key doors, status of
which is required for security purposes, are supervised, and door position is
indicated on the security panel, unauthorized opening being alarmed. Other
doors which are not supervised are maintained normally secured closed.
Self-closing operability of the doors is monitored through administrative
procedures. Specific information concerning the rating of the barriers and doors
is given in the "Fire Protection Hazards Analysis” in Appendix 9.5A.

Fire doors will be supervised by one or more of the following methods.

a) Fire doors should be kept closed and electrically supervised at a
continuously manned location;

b) Fire doors should be locked closed and inspected weekly to verify that
the doors are in the closed position;

c) Fire du-ts should be provided with automatic hold-open and release
mechanisms and inspected daily to verify that doorways are free of
obstructions; or

d) Fire doors should be kept closed and inspected daily to verify that
they are in the closed position.

SHNPP will meet the intent of NUREG-0800 CMEB 9.5-1 C.5.a.5 concerning
supervision of fire doors.

9.5.1-8a Amendment No. 14
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The specification for the design and installation of penetration seals through
fire barriers requires that the seals be constructed, tested and installed per
the applicable fire protection codes, standards and guidelines listed in FSAR
Section 9.5.1.2.1. Penetration sealing systems used for piping penetrations
through fire barriers provide both necessary piping flexibility and
containment of smoke and flames. These may utilize non-combustible piping
boots, sleeves, and seilants in accepted combinations. Cable and cable-tray
penetrations at fire barriers are sealed to give minimum equivalent protection
to those of che fire barrier. Conduits penetrating fire barriers are sealed
at both ends with non-combustible material to prevent the passage of smc«e and
hot gases,

All ductwork which peuetrate fire barriers will be sealed by fire dampers
having a resistance rating at least equal to that of the barrier. The fire >
dampers are UL listed and/or FM approved.

When a high-combustible fire load is present, automatic fusible link closing
and manual reopening fire dampers are provided in ventilation openings through
fire barrier walls which are not provided with ductwork on either side. (For

example, in make-up air transfer grill openings in the walls of the diesel
fuel oil pump rooms),
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ln non-safety related ductwork, automatic fusible link closing and manual
reopening tire dampers are provided only where required for highfire
exposures at tire barriers, or where fire stair tower walls are penetrated.

In most cases, as detailed in the fire hazards analysis, more than one means
ot access and egress are provided for cach fire area, ‘suitably marked and
emergency lighted, to permit escape of occupants and entry of fire response
personnel.

Plant elevators and life-safety stairwells are encased in towers having two
hour fire rating as required by the NFPA Life Safety Code, and providec with
Class B self-closing fire doors rated at 1 1/2 hour. Fire exit routes are
clearly marked. Administrative operating procedures will govern operation of
elevators during fire emergencies.

Walls and structural materials are non-combustible. Other interior finish
materials, including thermal insulation, radiation shielding, and
sound-prooting are non-combustible or have a flame spread, smoke and tuel
contribution ot 5V or less as defined in ASTM k-84, “"Surface Burning
Characteristics ot Building Materials.”

Plastics are used only where required as essential equipment and to the
minimum extent possible, as detailed in the fire hazards analysis. A small
quantity of vinyl is used for trimming of non-seismic instrumentation cable
tray cover cutouts for cable exits from those trays which are solid bottom
with cover construction. Standard Products Quickedge Minitrim Part

No. 75000341, which is a vinyl was the only material available to meet the
installation requirements, and therefore was selected for this application.
It's use is limited to a minimum 6 in. radius to a maximum of 12 in. by 13 in.
rectangular cutout., The "Quickedge"” vinyl is self-extinguishing passing
Federal Specification FS5-302.

Metal deck roofs are not used on safety-related structures. (Unremoved metal
torms used ftor the casting of reinforced concrete floors or walls do not
constitute a metal deck roof or partition.)

Suspended ceilings and their supports are of non-combustible construction.
Concealed spaces will be devoid of combustibles to the extent practicable.
tlectrical wiring to lighting fixtures and to HVAC systems in these spaces are
enclosed in conduit to minimize the combustible loading.

a) Limitation of Fire Effects = Plant design includes features to control
the products of combustion from a fire and the discharge of water fire
suppression systems.

Smoke and heat concentrations in fire areas are reduced by the use of building
ventilating systems:

1) Non-recirculating ventilation systems are provided for fire areas
which may contain airborne radioactive materials.

Z) Partially recirculaiing ventilation systems are piovided in other
tire areas which do not contain airborne radioactivity. Where
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practicable, these are designed to be manually realigned to
once-through purge ventilation for the fire area.

3) Smoke and heat from fires which might occur in areas containing
radioactive materials are monitored for radioactivity using the
existing area monitors. (For detailed description of the area
radiation monitoring system refer to Sections 11.5 and 12.3.4.)

All ventilation systems designed to exhaust smoke or corrosive gases through
the use of normal ventilation, have been evaluated to ensure that inadvertent
operation or single failures do not violate the controlled areas of the plant
(refer to Section 9.4).

To the extent practicable, power supply and controls for ventilation systems
are installed outside the area served by the system.

The fresh air supply intakes serving safety-related equipment or systems are
physically separated from exhaust air outlets to minimize the possiblility of
exhausted air being drawn into the supply intakes and contaminating the
intake air with the products of combustion (refer to Section 9.4).

Stairwells are designed to minimize smoke infiltration during a fir~ by
maintaining a positive pressure, by providing 1 1/2 hr, rating fire dampers
and doors.

Floor drains are installed in areas containing sprinkler of standpipe and hose
station systems. For the description of these drainage systems refer to
Section 9.3.3.

Satety related equipment in sprinklered areas are mounted on pads, protected
with covers, shields, watertight enclosures, or as detailed in the fire
hazards analysis. Concrete floors surrounding the pads are sloped to floor
drains at low points. '

Arvas with equipnent containing significant amounts of combustible liquids
have containment curbing to preclude inadvertent flows to surrounding areas
and drainage systems.

Fire protection water discharged in areas having the potential for radioactive
contamination is drained through dedicated systems, collected, sampled and
analyzed. Lf radioactivity levels preclude discharge directly to the
environment, the liquids are routed to the Waste Processing Building for
suitable treatment prior to disposal (see Sections 9.3.3 and 11.2).

b) Fire Protection of Cables and Circuitry = Safety related cable trays
and circuits are isolated or protected from the effects of fire through the
use of physical isolation, spatial separation, non-combustible covering, fire
prevention through provision of automatic sprinkler systems or any combination
of these methods, to ensure the integrity of essential electric

circuitry needed during the fire for safe shutdown of the plant and for fire
control. Generally all wiring runs outside of cable trays are enclosed in
metallic conduit to reduce the exposure of the cable to ignition and
combustible loading- of the area. However, occasionally, when a cable tray
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passes over a piece of equipment cable feeding this equipment drops out of the
tray into the top of the equipment without conduit. Such runs are limited to

a maximum of approximately 4 ft. in length.

Several approaches are used to limit the hazard presented by combustible cable
insulation. All electrical raceway cable construction, as a minimum, meet the
[EEE-383-74 flame test, except in a limited number of places, as outlined in
the fire hazards analysis. Communication cahle does not meet 1EEE-383
qualification but runs only in metallic conduit or underground. Additional
fire protection for concentration of cables is provided, as required. Cable
insulating materials which do not create hazardous concentrations of corrosive
or toxic gas when overheated or when exposed to flames are used to the extent
practicable, as detailed in the fire hazards analysis, Section 9.5.1.3 and
Appendix 9.5A.

Cable tray construction materials are non-combustible and satisfy the
requirements of ASTM E-136. For cable tray fill and derating allowance
provided, refer to Sections 8.3.1 and 8.3.2. Cable trays and conduit are used
for cables only: miscellaneous storage is not permitted in cable trays,
raceways, trenches or culverts; piping for flammable or combustible liquids or
gases is not permitted in these areas. Interior high voltage - ampere
transformers located in safety related structures are of the dry type.

Cable, cable tray and conduit penetrations of fire barriers (vertical and
horizontal) are sealed (fire stops) to give protection at least equivalent to
that required for the fire barriers. Fire stops at penetrations of cable
trays through fire barriers and all floors are designed to meet the
requirements of NFPA 803-1978, Section 6-3, “Protection of Openings in Fire

Walls and Subdivisions.”

Fire breaks and crossover protection for cable trays criteria is based on
guidance from NRC and NML.

Fire breaks are provided along horizontal, vertical and horizontal/vertical
cable tray runs, at intervals dictated by the safety function performed, type
of trays, and runs. In determining the fire break spacing, the fire stops
provided at penetrations are considered as fire breaks.

Fire breaks are designed to prevent the propagation of a fire for a minimum
period of thirty minutes, when tested for the largest number of cable routings

and maximum cable density.

Covered Trays

Fire breaks, consisting of fire resistive material assemblies which fill the
entire void of the covered cable tray enclosed space for at least 1 ft.
of enclosed cable tray length, are provided as follows:

1) Cable tray stacks containing either all safety related or safety and
non-safety related cable trays:

(a) Horizontal - approximately 20 ft.
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(b) Vertical - at midheight if the vertical run is 20 ft. or more,
but less than 30 ft. - at approximately 15 ft. intervals in runs
of 30 ft. or more.

(¢) Horizontal/Vertical - approximately 2C ft., except that the
vertical spacing requirement governs in any continuous vertical
run of 20 ft. or more.

2) Non-safety related cable trays:
(a) Horizontal - approximately 50 ft.
(b) Vertical - approximately 30 ft.

(¢) Horizontal/Vertical = approximately 50 ft. except that vertical
spacing requirement governs in any continuous vertical rum of
30 ft. or more.

Open Tuxs

Horizontal cable tray systems protected by automatic sprinkler, do not require
fire breaks. Vertical runs of cable tray do not require fire breaks only when
the automatic water system is directed on the cable trays. In SHNPP, the
sprinkler systems which protect cable trays, are installed at the ceiling
level, not especially directed on vertical cable trays and as a consequence
fire breaks are provided in all vertical runs, regardless of sprinkler
protection.

Occasionally, open cable trays have to be covered for physical protection. In
these cases fire break criteria for covered trays governs.

Fire breaks, consisting of fire retardant coatings applied to exposed cable
surfaces for 2 ft. along the run of cable trays are provided as follows:

1) Cable tray stacks containing either all safety related or safety and
non-safety related cable trays:

(a) Horizontal, not protected by sprinklers, approximately 20 ft.
intervals.

(b) Vertical, at midheight if the vertical is 29 ft. or more but
less than 30 ft.; or at approximately 15 ft. intervals in runs
of 30 ft. or more.

(c) Horizontal/Vertical - approximately 20 ft., only for runs not
protected by sprinklers, except that the vertical spacing
requirement governs in any continuous vertical run of 20 ft. or
more, for either sprinklered or non=-sprinklered runs.

2) Non-safety related cable trays:

(a) Horizoncal, not protected by sprinklers, approximately 30 ft.
intervals.
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(b) Vertical, protected or non-protected by sprinklers,
approximately 30 ft. intervals.

(¢) Horizontal/Vertical - approximately 50 ft. only for horizontal
runs not protected by sprinklers, except that the vertical
spacing requirement governs in any continuous vertical run of
30 ft. or more for either sprinklered or non=-sprinklered runs.

Protection for open cable trays intersections (Tees) or changes of directions
(EL L's) consist of fire retardant coatings applied to exposed cable surfaces
along each cable tray for a length of 2 ft. prior to the point of entry to
the intersection or turn section. To permit verification of cable routing,
cables within the intersection or turn are not coated.

Cable tray crossovers are protected with fire retardant coatings applied to
exposed cable surfaces in the lower open cable tray(s) and the underside of
the tray above it, extending from the centerline of the crossing tray(s) in
each direction to a point 1 ft. beyond the outermost edges of the tray(s).

Conduit-Cable Tray Cross s (Less than 5 ft. Vertical S

Conduit crossovers of open cable trays are protected by fire retardant
coatings applied to exposed cable surfaces in the tray, extending from the
centerline of the crossing conduit(s) in each direction to a poiat 1 ft.
beyond the outermost edges of the conduit(s).

Conduit crossovers of covered cable trays or of other conduit do not require
protection.

Conduit crossunders of open or covered cable trays do not require protection.

Fire protection for areae containing cables and circuitry is achieved in the
design of the plant through a combination of the following (detailed in the
fire hazards analysis):

1) For early warning of fire conditions in the cables, ionization
type smoke detectors are provided along major cable tray rumns
throughout the plant.

2) For control and minimization of fire effects, either in case of
significant cable fire loading within the same safety train, or for
congested runs of cable trays (outside the cable spreading room) where
redundant trains may expose each other, or may be exposed to a common
fire, automatic suppression systems located above the trays at the
ceiling level and manual backup capabilities were considered and
provided, as required.

3) For essential electric circuits integrity assurance needed during
safe shutdown of the plant and for fire control the electrical cables
are designed to allow wetting without electrical faulting.

Safety related equipment that does not itself require water protection, but
which could be adversely affected by the operation of sprinklers for such
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cable trays, are physically protected from sprinkler operation or mal function,
us detailed in the Fire Hazards Analysis.

In the cable spreading rooms, cabling for redundant safety Divisions A and B
are scparated by three hour fire barriers. For detailed descriptions of fire
protection teatures provided for various areas containing Class IE equipment
and cables refer to:

1) Control Koom, See Section 9.5.1.2.6.a

Z) Cable Spreading Rooms, See Section 9.5.1.2.6.c

J) COIputer Room - See Section 90 SQIQZQbod

4) Switchgear Rooms - See Section 9.5.1.2.6.e

5) Kemote Safety Related Panels - See Section 9.5.1.2.6.f

b) Battery Rooms - See Section 9.5.1.2.6.8

Y9 1s2:3 Fire Protection (Active Systems)

IThe Fire Protection System encompasses the following:

d) Water supply and distribution system, including the fire pumps, yard
and interior distribution piping.

b) Automatic suppression systems.

¢) Fire detection system, covering detection of fire, automatic

suppression systems actuation, fi-e protection equipment supervision and
signaling.

d) Manual fire response equipment such as purtable fire extinguishers,
hose stations, breathing equipment, protective clothing, emergency use of
plant communication equipment, access emergency lighting.

For each ot the active protection systems used in the plant the following are
described, as applicable:

a) General design requirements.

b) System components, operating modes, special features applicable to
plant needs, interfaces with other systems, power supplies and reliability,
and seismic design considerations.

c) Use ot system for protection of safety related facilities.

d) Keference to drawings or lists to indicate specific usage of the
systems in the plant.,
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15| Overall design of the plant fire protection system has been guided by several
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precepts:

a) Fire protection system water will not be used for any non-fire-related
purposes, except limited use on intermittent bases to provide makeup water for
isolated HVAC chillers in RAB and WPB.

b) The system design features minimize or preclude inadvertent operation
that could cause hazardous or unsafe plant conditions.

c) In all plant areas more than one means of fire control is provided to
avold total reliance on any single system, automatic or manual.

The fire protection systems provided in the plant have been selected based on
the nature of the hazards expected, the anticipated rapidity of spread, and
the eventual magnitude of the fire. Plant operating, inspection, testing, and
maintenance requirements have also been considered.

Water Supply

Fire protection water for the plant is taken from the fresh water supply
impounded in the Auxiliary Reservoir with storage capacity greatly exceeding
the quantity required for fire protection. Minimum fire nrotection quantity
is based on:

Maximum System Demand - 2,000 gpm
Maximum Hose Stream Demand - 1,000 gpm
Two Hour Supply = 360,000 gal.
Reserve Supply = 360,000 gal.
Total Supply = 720,000 gal.
Makeup Re-supply = 720,000 gal.

= 1,440,000 gal.

Total Reservoir Requirement

Only the above quantity of storage in the reservoir pertains to the Fire
Protection System. The reservoir is also used for storage of water used in
plant operations that are both safety related and non-safety related. The
reservoir has been designed with seismic considerations to assure availability
of safety related water supplies. The quality of water in the reservoir is
suitahle for use in fire protection systems. Although the water does not
require clarification or other treatment for removal of suspended solids,
traveling screens are provided at the intake structure for the removal of
lacges impurities which may be present in the water. (For more details, see
description of plant water systems, Section 9.2.1.) Although the water supply
serves as the plant ultimate heat sink and also as the fire protection water
supply, with sufficient capacity for both functions, fire protection system
fallure will not degrade the ultimate heat sink function (see Section 9.2.5).
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Fire Pumps

Fire pumps and controllers are installed in accordance with NFPA 20, Water is
supplied from the Auxiliary Reservoir by two 100 percent capacity outdoor
} type, vertical, 2,500 gpm, 125 psi fire pumps. Each fire pump is capable of
. delivering 3,000 gpm at approximately 110 psig. One electric motor driven
fire pump and one diesel engine driven fire pump, suitable for outdoor
operation, are installed outdoors at opposite ends of the Emergency Service
Water Screening Structure. The electric motor driven pump is UL listed. The
diesel engine driven pump is FM approved. Both pump controllers are UL listed
and FM approved. There are no specific requirements in NFPA 20 that electric ;
motors for fire pumps be listed or approved by an independent laboratory and, 5
therefore, they are not listed. Each pump has a separate intake and
discharges through independent underground connections into the main fire loop
(see Figure 9.5.1-1). Adequate isolation is provided Letween pump
installations to prevent loss of service of more than one pump in event of a
single fire occurrence.

\
|
\
The largest firewater flow and pressure requirement is 2750 gpm, 72 psi at the

system interface valve for the area below the turbine building operating floor

(2000 gpm for the pre-action sprinkier system and 750 gpm for manual hose

streams). This demand can be met by either of the two fire pumps. For safety

telated areas, a maximum system demand of 900 gpm (0.3 gpm/sq. ft. over the most

remote 3000 sq. ft.) and 1000 gpm for hose streams comprise the largest flow

requirement. The minimum fire-water supply requirements are detailed above.

Each fire pump provides the total fire protection water supply requirement to

the fire main loop, thus required fire pump discharge capacity and pressure
are avallable with either pump out of service.

The pump discharge connections are separated by approximately 40 ft. to
prevent damage to both connections simultaneously. The fire main loop valves

and fire pump discharge valves are arranged to permit discharge from either
connection to the main fire loop.

Alarms and indications of fire pump operating conditions, such as pump running,
driver availability, and failure to start, are transmitted to the Control Room.

The fire pumps are designed for sequential automatic starting on progressive
drops in fire main water pressure. The motor driven fire pump starts
automatically when the pressure in the fire loop drops to 90 psig. 1If the
pressure continues to drop, at 80 psig, the diesel driven fire pump starts
automatically. Both pumps are stopped manually. The water pressure in the
distribution system is maintained at approximately 100 psig by the 50 gpm
electric motor driven jockey pump, started automatically on drop in pressure
and stopped on restoration of pressure after a suitable time delay provided to
prevent unnecessary operation of the fire pumps.

Power for the electric motor driven fire pump is supplied from a 480V power
center, which has two feeds, the normal supply coming from a 6.9 kV

switchgear and the alternate through a bus tie with another 480 V power center.
Both power centers are fed from the same 6.9 kV bus. Fuel supply

for the diesel engine driven fire pump, the 550 gal, No. 2 oil tank, is

located outdoors, adjacent to the pump area, suitably protected against fire
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and does not expose the fire pumps to fire damage. A 12 in. dike is provided
to contain the oil in case of an oil spill or tank rupture.

A pump test discharge header is provided of such capacity that the fire pumps
may be given initial acceptance flow test and periodic performance tests. The
discharge of flow test water is sent back to the reservoir. Water discharged
from the pressure relief valves on the fire pumps and jockey pump are returned
to the reservoir.

Distribution System

The fire protection water distribution system (Figures 9.5.1-1 through 9.5.1-5)
consists of an underground 12 in. mechanical joint, ductile iron, cement or
hbituminous lined pipe loop around the main plant building complex to supply the
water requirements for fire protection systems and equipment. The underground loop
{s cross-connected at three places in a north-south direction through:

a) Waste Proycessing and Fuel Handling Buildings,
h) Reactor Auxiliary Building,
c) Turbine Building

These cross connections are six and eight inch piping, ductile iron, cement or
bituminous lined pipe for underground runs and carbon steel pipe, suitably
supported, for above-ground piping within buildings. Sectional control valves
are provided to assure two-directional supply to all areas.

All sectional and isolation valves in the fire suppression water supply system
(except hydrant valves and inside hose connections) are either post indicator
valves (PIVs) for underground piping or outside screw and yoke (0S&Y) valves
for interior building piping.

The guldelines of NFPA 24 were used in the design and installation of the
underground yard main fire loop. Fire protection main piping is not
Interconnected with any plant water systems.

Ductile iron, cement or bituminous lined pipe is used for the yard main fire
loop to minimize the effects of tuberculation. Flushing of the system, as
required (s through the yard hydrants, hose connections and suppression system
drains.

Post Indicator valves are provided in the distribution system as required for
adequate sectionalization of loops and isolation of branch lines to facilitate
system maintenance. Isolation valves are located in branch lines connecting
to fire suppression systems in the buildings to avoid closing sectional valves
{n the main loop. Sectional isolation valves are provided in the yard loop
piping to minimize the impairment of fire protection water supply if
malntenance on the loop or on yard hydrants becomes necessary. Sectional
control valves provided in the pump discharge connections to the loop and in
the yard main loop piping are positioned to assure supply of fire water

15 systems for any area from either or both fire pumps.
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indicators on yard valves or rising stems on internal cross header valves. A
water flow alarm is provided on each standpipe riser. Lack of water flow is
alarmed for each sprinkler and water spray system.

Non-lrecze type fire hydrants, equipped with a minimum of two 2-1/2 in. gated
outlets, are installed approximately every 250 ft. along the fire main loop in
the yard area around the main plant building complex and are prutected from
mechanical damage from vehicular traffic. Branch connections from the main
loop supply hydrants hose station and systems at outlying structures. Hose
houses are installed adjacent to each hydrant and are equipped with the
standard complement of 2-1/2 in. fire hose, nozzles, and hose-line equipment

in accordance with NFPA 24 requirements. A curb box valve is installed on all
hydrant branches.

Screw threads and gaskets for fire hose and hose Line equipment are NPT, in
accordance with NFPA No. 1963, Fach hose house is provided with two each
adapters tagged "Raleigh Fire Department Adapter” and "Sanford Fire Department
Adapter” which fit local fire department hose threads.

Manual Fire Response
Equipment used for manual fire response is described below.
a) Fire extinguishers - Fire extinguishers provided throughout the plant

are UL listed and/or FM approved and labelled accordingly. Extinguishers are
mounted in readily accessible locations in conformance with NFPA Standard 10,

Types of extinguishers selected are based on the nature of the fire postulated
for che area, in accordance with NFPA 10, and on the unique characteristics of
the fire suppresssion agent affecting its proper application to the fire.
Considerations include quanity required in relation to the size of the
anticipated fire, cleanup after use, and thermal shock or corrosive effects of
the agent or its fire decomposition products.

The following basic types of extinguishers are used:

Dry chemical - hand and wheeled - in operational areas or outdoor areas of
severe fire potential,

Carbhon dioxide or Halon - hand - i{n area of low fire hazards or containing
small electrical equipment where cleanup after the fire is a major
consideration, such as Control Room, laboratories and switchgear areas, 15

Water - hand - in areas containing ordinary combustibles such as warehouses
and offices.

h) Standpipe and Hose System - Standpipe and hose systems are installed
throughout the plant inside buildings to supply hose stations, suitable for
safe effective use on identified hazards and involved equipment (refer to
Flgures 9.5.1-2 through 9.5.1-5). Sufficient hose stations are provided in
each area so that all portions of the plant can be reached by effective hose
streams from at least two hose stations.
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The guldelines of NFPA 14, Class 2, were followed in the design of standpipe
and hose systems. Individual standpipes are minimum 4 in. diameter for
multiple hose connections and 2-1/2 in. diameter for single hose connections.
Hose statlons are equipped with 100 fr. of 1-1/2 in. woven jacket, lined fire
hose and adjustabie spray nozzles, approved for use on energlzed electrical
ecquipment and cahling, stored on racks or in cabinets. Standpipe hose
connect lons are provided in all buildings (except the Diesel Fuel 01l Storage
Tank Bullding) on all floors at approximately 100 ft. spacing.

The standpipe system is designed and sized to provide, to the most remote hose
station, the flow rate and pressure required for effective hose streams.

Operation of a hose station associated with a particular riser is alarmed
locally and alarmed and annunciated in the Plant Communications Room and the
Control Room following sensing of water flow in the standpipe riser by system
flow switches.

Sectional shutoff valves provided for standpipes serving hose stations in
safety related areas are located outside the safety related areas to permit
access during a fire.

Portions of the standpipe and hose systems installed in the Containment,
Reactor Auxiliary and Fuel Handling Building, as shown on (Figures 9.5.1-2

and 9.5.1-4), are designed to be operable, if needed, for manual fire control
{n areas required for safe plant shutdown following a safe shutdown eurthquake
(§5£). These portions of the standpipe system were analyzed for SSE loading
and seismically supported to assure system pressure integrity. The piping and
valves for these standpipes are designed to satisfy ANSI B3l.1, "Power
Piping.”

Normally, the post-SSE standpipe hose station header is supplied from the fire
protection water distribution system through seismically qualified check
valves. Following an SSE event, water supply for the post-SSE portion of the
standpipe system can be obtalned by operator manual actuation of valves to
connect the Seismic Category 1 Emergency Service Water System, located in the
Reactor Auxillary Bullding, to the post-SSE hose standpipe header. This
Selsmic Cateogry | water source is adequate for supply of two 75 gpm interior
hose streams for a period of at least one hour. A booster pump, designed for
post SSE operation, and rated 200 gpm at 50 ft. (115.5 psi), is provided in
the RAB, at Elevation 216 ft. (Figure 9.5A~6). These pumps are located
downstream from the connection to the Emergency Service Water System. The
selsmic check valves prevent outflow to other portions of the fire protection
water distribution system, which may have failed during the seismic event, and
thus avoid loss of hose line protection after the earthquake.

c) Self-Contained Breathing Equipment - Breathing equipment is provided as
requlir or protection agalnst smoke inhalation of personnel required to
be in plant areas to control fires or to continue vital plant operations.

Self-contalned breathing apparatus, using full face postive pressure masks ,
approved by National [nstitute for Occupational Safety and Health (NLIOSH),
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with a minimum capacity of one half hour, are provided for fire brigade and
control room personnel.

Two extra air bottles are located onsite for each self-contained breathing
unit, used by flre brigade and control room personnel, with an onsite six hour
supply of reserve aic and refilling manifolds for recharging air bottles. The
six hour reserve supply is provided from storage cylinders, with resupply from
an approved breathing air compressor. The air compressor is equipped with a
carhon monoxide monitor and with an air intake located away from dust, organic
vapor and other contaminant sources.

d) Protective clothing - Protective clothing will be provided to members
of the plant fire brigade or other designated personnel and is located in
accessible locations for use of fire response personnel as developed in the
Fire Protection Plan.

Instruction in the use of protective clothing and assignment to personnel is
a part of the overall fire response procedures developed by plant operating
groups.

e) Emergency Lighting - Redundant AC normal/emergency lighting (powered

from safety related motor control centers) is provided in areas where safety
related functions are performed, in access routes to these areas, and for
emergency evacuation. In addition, fixed emergency, DC powered, sealed beam
units with individual eight hour battery supplies are provided to light access
areas. FEach unit consists of two, 12 watt sealed beam floodlamps. These DC
units are energized in the event of loss of AC normal/emergency lighting.
Emergency DC lighting, fed from the 125 V station battery, provides lighting
in the Control Room and the remote shutdown and computer room in the event
that elther train of the AC normal/emergency lighting is lost.

Portable emergency lanterns are provided for personnel use during an

emergency. Spare batteries and a battery recharging station are provided (see
Section 9.5.3).

£) Emergency Communications = The fixed emergency communication system
utilized volce powered head sets at pre-selected stations (see Section 9.5.2).

Flre Suppression Systems

The selection of type of fire suppression system, mode of operation, and
performance criteria {s based on the fire hazards found in an area, the
realistic fire postulated and the overall fire control approach utilized for
containment of the fire, limitation of damage and adverse effects on plant
operating systems, and eventual extinguishment.

Primary fire suppression systems for the plant discharge water through
sprinkler heads, water spray nozzles, or, with the addition of foam solution,
through foam making devices. Each system is designed, procured, installed and
tested in accordance with applicable NFPA standards.

Suppression systems discharging water through open heads are water spray
systems for one-step water release, suppression systems discharging water
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through closed heads are either multicycle or pre-action systems for two-step
release.,

Two=step water release requires not only actuation of the sprinkler flow
control valve by automatic detectors or manual fire alarm stations but also
fusing of the sprinkler head lLinkage by heat from the fire hefore water can
discharge from the sprinkler head. This operational concept i{s employed to
avold unnecessary water damage resulting from premature discharge or
Inadvertent operation caused by system misoperation or mechanrical damage. The
multi-cycle system is a pre-action system modified so that the water flow
control valve is shut off automatically when the fire is extinguished and
reonered by the automatic fire detection system if the fire redevelops. Water
damage (s thus minimized and the hazard of a shut manual system valve is
avolded. All system piping is normally dry beyond the sprinkler control
valve. Supervisory air pressure in closed piping systems is maintained by
small system air compressors at the system riser.

Sprinkler systems (Figures 9.5.1-4 and 9.5.1-5) are provided to protect high
hazard or vital process, storage and other operational areas are designed in
conformance with distribution system hydraulic calculations which determine
water flow density and system pressures available to the protected areas.
Sprinkler system discharge densities are hydraulically designed to deliver
0.3 gpm/sq. €ft. for the most remote areas of 3,000 sq. ft. or less.

a) Pre-Action Sprinkler Syst are automatic sprinkler systems supplied
through hydraulically designed piping systems, containing air under a
supervisory pressure of 10-15 psi downstream from the pre-action valve. Each
system (s automatically actuated by a thermal fire detection system installed
In the same area as the sprinklers, which responds before fusing of the
sprinkler fusible link. Actuation of the Fire Detection System opens the
pre-action valve within five seconds and is alarmed locally, in the Unit 1
Communications Room and in the respective Unit Control Room. The guidelines
of NFPA 13 are followed in the design, installation, and testing of the pre-
action sprinkler systems.

Pre-action sprinkler systems, with separate pre-action valves, each provided
with automatic and manual actuation, manual reset, local alarm and valve
supervision, and with annunciation i{n the Communications Room and the Control
Room, are provided for the plant areas listed in Table 9.5.1-3 (see

Filgure 9.5.1-5),

For pre-actlon sprinkler systems covering more than one hazard, independent
detection-actuation systems, each with specific local alarm and annunciation
in both the Unit | Communications Room and the Control Room, are provided for
each hazard, as detailed in the fire hazards analysis,

h) Multi-Cycle Sprinkler Systems are pre-action sprinkler systems modified
to provide the c.pnblilty for continued on-and-off cycling, during control

of the fire, by shutting off the water supply automatically at the multi-cycle
valve after the detection system indicates that the fire has been
extinguished. Fach multi-cycle sprinkler piping system is hydraulically
desiygned and Is fllled with air under a supervisory pressure of 10-15 pst,

downstream from the multi-cycle valve. 1In the uvent of damage to the

90501-22 d-.llt m. ls



SHNPP FSAR

detectlion circuit, the sprinkler system is capable of being switched to low
pressare air system operation mode, maintaining the protection, alarms, and
supervistion of this sprinkler system.

When controlled by the Fire Detection System, the multi-cycle system is
capable of automatically cycling "on” whenever any detector senses heat or
“off" after all the detectors in the detection system sense that the
temperature has decreased below their actuation point. Water will continue to
flow from opened sprinkler heads for a predetermined period of time,
adjustable from 30 sec. to 5 min. in the fire detection actuation

clreult, after which the valve closes and the flow of water stops. 1If the
temperature again rises to the rating of any thermal detector in the system
that controls the multi-cycle system, the multi-cycle valve will reopen and
immediately restart the flow of water to extinguish the reignited fire. Lack
of water flow through any multi-cycle valve within five seconds from the
actuation by the automatic detection system is alarmed locally and in the
Control Room via the Communications Room. | 15

The guidelines of NFPA 13 and 15 are followed in the design, installation, and
testing of the multi-cycle sprinkler systems.

Multi-cycle sprinkler systems with separate -ultl-cycfc valves, each provided

with automatic and manual actuation, manual reset, local alarm and valve
supervision and with annuncilation in the Communications Room and the Control | 15
Room are provided for the plant areas listed in Table 9.5.1-4 (see

Flgure 9.5.1-5).

For multi-cycle sprinkler systems covering more than one hazard, !ndependent
detection-actuation systems, each with specific local alarm and annunclation

in hoth the Communications Room and the Control Room, are provided for each I 15
hazard.

¢) Water Spray Systems consist of open water spray heads supplied
through hydrlullculiy designed piping systems, with water flow controlled by a

deluge valve, The deluge valve is actuated automatically by the operation of
a Flre Detection System installed In the same area of coverage as the spray
honds. When the detector senses fire, the deluge valve opens and the water
flows into the piping system. The guidelines of NFPA 15 were followed in the
destgn, installation, and testing of the water spray systems. Lack of water
flow through a deluge valve, within five seconds frow the actuation by the

automatic detection system is alarmed locally and in the Control Room via |
the Communications Room. 15

Separate water spray systems with automatic and manual actuation, manual

reset, and local alarm and valve with annunciator in both the Communications | 15
Room and the Control Room are provided for each of the plant areas listed in

Tahle 9.,.1', (.“ '1‘“?. 9.5-!‘5).

d) Foam Systems manual, semi-fixed type, using fluoro-protein

mechanical foam, are provided for the auxillary boller fuel oll storage tanks,
located in the yard. Each tank {s equipped with one fixed, type Il discharge
outlet and foam maker connected to a fixed pipl oz Installation, which
terminates at a safe distance from the tank out: ide the dike, with a capped
connection. The necessary foam=producing materials and equipment (foam
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concentrate line proportioner and hose) are stored in a nearby hose house.
The water supply for the foam system is from the yard distribution
system, taken trom the nearby hydrant. ‘

For extinguistment of spill and diked area fires, auxiliary foam hose stream
protection is provided. This consists of a line proportioner, hose, and foam
nozzle adapter, which is also stored in the hose house with other foam
eyquipment.,

The semi-tixed foam systems for the tanks and the foam hose stream equipment
are designed in accordance with NFPA No. ll. After the foam solution is
depleted, water will continue to flow through the foam system to provide
cooling to protected equipment.

Fire betection System

The Fire Detection System is designed to detect fires, actuate fire protection
cquipment, monitor the operating status of fire protection system components,
annunclate fire, operation, trouble and actuation signals, actuate local and
general fire alarms and identify the location of the fire.

The Fire bDetection System provides devices, equipment and wiring required to
pertorm the following functions:

a) Detect the presence of products of combustion through use of ionization
type detectors provided on an area basis.

h) Detect the presence of heat from a fire through use of thermal rate
corwensation type detectors provided on an area basis.

c) Jetect the presence of flame through use of ultra=-violet type detectors
prov Jded on an area basis.

d) Vetect the drop in supervising air pressure following loss of integrity
ol Lire protection system piping.

@) Vetect the flow of water in fire protection piping.

t) Vetect pressure drops in the fire protection water distribution

system.

%) Indicate the operation of supervised fire protection control

equipment.

h) Actuate sprinkler and water spray system control valves and other

accessory equipment required for fire control.

1) Indlcate actuation, detection, alarm or trouble signals at local panels
und at remote main fire detection control panel.

)) Indicate location of signal origination or identification of monitored
cquipaent,

’- .}- 1-2‘
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k) Provide internal supervision of all portions of the detection system,
indicate trouble conditions and provide fault diagnostic indications.

1) Actuate localized alarm systems, employing bells, horns, or lights, to
alert plant personnel of a fire alarm or a system trouble signal generation.

The Fire Detection System satisfies the following general design
requirements:

a) All detection and transmission circuits are Class A as defined in NFPA
Std. 72D and 72E. The system is designed to assure minimal signal
transmissfon interruption in ev.nt of single circuit or device failure.

h) All fire detection devices and associated equipment are either UL
listed and/or FM approved and so labeled. They are installed in accordance
with manufacturer's specification and applicable NFPA standards.

) The system consists of a maln signaling loop used to carry all fire

and trouble alarms from the local fire detection control panels (LFDCP) to the
maln fire detection control panel (MFDCP)., The alarm signals are transmitted
by a solid state digital multiplexing technique. The signal transmission
system 18 completely supervised by automatic built-in-test-equipment and

alarmed on the MFDCP when a trouble condition exists. The system power is
nominal 24V DC,

Power for operation of fire detection systems and for actuation of fire
suppression system is supplied from the balance of plant static
uninterruptihle power supply. The MFDCP located in the Communications Room
supervises the Fire Detection System of the plant including support buildings.
Fach flre zone is displayed on the MFDCP as a mimic of each of the LFDCP's.
Included on the MFDCP are indicating lights for the operational status of the
tire pumps, various suppression systems, and the fire detection signal
transmission system. The MFDCP initiates a visual and audible alarm in the
Control Room.

The control room operator, after receiving a fire or trouble condition signal
at the annunclator, from the MFDCP will be able to sound the alarm and to
pive Instruction to all plant personnel needed for control of the emergency
through plant communication systems.

The fire detection alarm panels are supplied from Uninterruptible Power Supply
(UPS) Bus #1, which is supplied from the 60 kVa static UPS system. The UPS
system in turn ls supplied from non-Class lE motor control centers (MCC), In
the event of loss of offsite power, the station 250 volt DC battery which is
capable of supplying the 60 kVa inverter for 4 hours, is connected via the 250
volt Bus DP-1-250 to the 60 kVa static UPS system. Bus DP-1-250 {s also
connected via battery chargers to the Class |E emergency diesel generator
manual load block. Figure 8,1.3~3 shows this configuration.

d) Each local panel displays local alarm, trouble, normal and actuation
sipgnals, When a fire condition {s sensed by a detector, a white zone light
is energized on the detector's respective LFDCP. Whenever there is a fire

condition indlcated at a LFDCP, an audible alarm, which produces a sound

s
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distinctive from other alarm systems, {s activated locally at the fire zone.
If there Ls any required automatic action to be initiated for fire suppression
the LFOCP performs this function. In addition, the fire condition is

15 |Indtcated on the MFOUCP located in the Communications Room. Any audible alarm
can be silenced by means of a pushbutton. Further, any local audible alarm
may be silenced without affecting the remote alarm on the MFDCP., All fire
detection panels are also equipped with "lamp test” pushbuttons. A graphic

15 | display unit is provided for the cable spreading rooms to operate in
conjunction with the LFDCP. This unit gives the layout of the fire zone and
the exact arrangement and location of fire detection therein. The unit
operates on a "first-out” annunclation basis by lighting an indicating lamp
representing the initially activated detector.

@) A supervisory system is provided for each detection, actuation and
alarm clircuit, in acccrdance with NFPA No. 26, The supervisory system is
designed to actuate an audible alarm distinct from the fire alarm and an amber
Light at the LFDCP as well as an amber light on the MFDCP on the occurrence of
any of the following:

1) Loss of electrical integrity in any detection circuit.

2) Loss of electrical 1nt¢.r1t; in any actuation circuit.
3) Loss of electrical integrity in any alarm circuit.

4) Fallure of water to flow within five seconds after any deluge
valve release {s activated.

5) Operation of any isolation or sectionalizing valves in the Fire
Protection System, upstream from deluge, pre-action, multi-cycle alarm
valves and strainers away from their normal active position.

6) Availability of operational power to fire pumps.

7) Loss of alr pressure in supervised suppression system (pre-action
and multi-cyecle sprinkler systems).

8) Operatlion of water flow detection devices.
9) Changes in distribution system water pressure.

f) In general, main loop cables connecting local panels with annunclator
panel are carried in separate non-safety cable trays with connections to
devices, panels or loop cross overs carried in conduit. Interconnecting cable
to system devices generally are carried in conduit.

) All detectors are readily removable to facilitate periodic testing and
malntenance. Detectors are designed in a way that in-place testing can be
accomplished by means of a portable testing kit or apparatus.

Fire detection systems (heat, smoke, or flame) are provided in all
safety-related areas, or in areas that present potential fire exposure to
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safety related systems or equipment. Annunciators and alarms are transmitted

to the MFDCP, located in the Communications Room, which in turn, alerts the
Control Room,

Selection of detectors was done on the basis of suitability for the postulated
fire. Where cables are present and smoldering insulation was postulated,
ionization Lype smoke detectors, sensitive to products of combustion, are
provided. Where charcoal or combustible liquids are present and high heat
release was postulated, rate compensated type heat detectors are provided. In

Amendment No., 15§
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areas where flames could be present, ultraviolet fire detectors are provided,
as marked on Figures 9.5A-2 through 9.5A-40.

lonization Detection Szugi are provided in ar:as where it is advisable to
etect smoke and products of combustion at an early stage of a fire.
lonization detectors are provided on an area basis which is less than the
maximums given in NFPA Standard 72E. Class A circuitry is provided with legs
of loop separated except at panel connection points. Not less than two
detectors are provided io any single area. Detectors are equipped with

an integral signal lamp to indicate alarm condition. Sensitivity of each
detector is readily ad justable in the field without disassembly of the
detection device. Detectors are sufficiently ad justable to compensate for
sensitivity loss due to normal background radiation. Except for loss of
sensitivity, detectors are not adversely affected by short=-term high
radicactivity exposures. Detectors in the Containment Building are capable of
operation in a high level radiation environment.

Detector devices are readily replaceable for periodic testing and maintenance.
Wiring and connections for esach detection device have the capability for
circuit continuity testing prior to detector device installation.

Detection devices are so located within an area to minimize delayed detection,
or loss of sensitivity due to air current, or to obstructions, such as
ductwork, piping, cable trays, conduit runs, ceiling or roof beams, equipment,
and floor openings.

Circuitry between detection devices and local panels are capable of supilying
required operational power and device circuitry operational status
supervision following any single break in the circuit or failure of any one
component.

Thermal Detection Systems are provided in the same areas where automatic
sprinkler systems are installed and are used for actuation of sprinklers.
Thermal detectors are provided on an area spacing basis which is less than the
maximunm specified in NFPA Standard 72E, and are of a rate compensated or rate
anticipated/fixed temperature type. Each thermal detector has a minimum
temperature setting of 30 F above environmental conditions for the location in
which they are used. Sensitivity of detectors is not field ad justable.

Thermal detectors interfaced with a fire extinguishing system (pre=-action or
wulti=cycle) automatically reset themselves after an alarm=-condition
dissipates, This action resets the multi-cycle system automatically after a
preset time delay. The pre-action sprinkler system is manually reset at the
valve., Any electrical circuit associated with the pre=action sprinkler system
18 reset manually from the LFDCP, Loss of supervisory current actuates
sprinkler control valves allowing water flow into the sprinkler distribution
piping.

Detectors require no replacements after a fire alarm to restore them to normal

operation. The number of detectors is determined by the physical layout of
sprinklered areas with no less than two detectors provided in any area.
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Thermal detectors have the same plug=in, wiring, ooerating voltage, and
interchangeabilitv feature as ionization detectors. They are continually
supervised and deenergized to alarm. Detectors are not adversely affected by
short term high radiocactivity exposures.

Thermal detectors used outdoors (transformer bays) or near equipment in large
ceiling areas (reactor coolant pumps) have a heat collecting canopy.

MW are provided in areas where oil is
present, for example Die nerator Building and fuel oil pump area.

Flame detectors operate on a principle using a Geiger-Mueller gas type cathode
tube designed to detect flame-radiated rays in the extreme low and of the
radiation spectrum. They are of split-architecture construction having a
NEMA 7, explosion=proof housing. They use a quartz lens, have a built=in
checking system for optical integrity, and have the capability to reject high
{ntensity ultraviolet radiation emitted from sources such as lightning by

using an internal time delay circuit., Each has a swivel mounting assembly
suitable for vertical or horizontal mounting.

Each flame detector controller is capable of operating more than tw flame
detectors and is mounted in the associated LFDCP for the fire detection zone.

Manual Fire Alarm lthgo are provided throughout plant operating areas,
ocated to re y accessible for employee use in signaling the existence

of an observed fire condition. To the extent feasible, manual fire alarm
stations are grouped with fire extinguishers and hose stations. In addition
to initiating a fire alert, manual fire alarm stations are used to actuate
water flow to associated sprinklers or water sprays.

Single action manual fire alarm stations are used in conjunction with fire
zones with ifonization, air duct, or ultraviolet detectors for early warning
alarm. All single action stations are non-code signaling system,
non=-break-glass type, with a key operated test-reset lock in order that they
may be tested. The station is designed so that after actual emergency
operation, it cannot be restored to normal except by use of a key., An
operated station automatically conditions itself so as to alarm visually, when
operated, detectable at a minimum distance of a 100 ft., front or side
depending on location. This is accomplished by a pull lever. Stations are
suitable for surface mounting and have a weatherproof NEMA 3 housing.
Stations are electrically supervised from the LFDCP. Scations are UL listed
or M approved and in compliance with NFPA-T2A.

Double action manual fire alarm stations are used in conjunction with thermal
detectors that actuate various automatic fire extinguishing systems. They
have features similar to single action stations. However, in order to
activate the circuit two distinct operations must be performed. This 1is
accomplished by pushing a tab and pulling a lever.

Alr Duct Detectors are provided within HVAC duct systems Co indicate presence
of smoke and guide the control room operator to initiate from the Control Room
the remote manual control of the system dampers, as required, for the

selection of clean air intake of the operation of smoke removal systems (refer




to Section 9,4), These detectore provide operating information for proper
control of ventlilating systems, in compliance with the NFPA 90A recommended
practices, Indication from air duct detectors are conrected to the LFNCP,

Backup Flre Response Capabilities

Fire protection systems for the plant are based on the concept of defense in
depth, Each plant area is provided with more than one means of controlling
and ext inguishing flres.

Fire extinguishers, provided for early use on incipient fires by employees
responding to a fire incident, are backed up by standpipe hose stations
located throughout the plant for use on fires beyond the capability of
extingulshers, Tlonization type smoke detection systems are provided for early
warning and alarm of an incipient fire, Ultraviolet detectors and manual fire
Alarm stations are also provided for detection of fires and alarm.

If the fire area contains sufficient combustibles that a fire may be beyond
the control of extingulshers and hose lines or if the area is not readily
accessible for manual fire control efforts, the installed fire suppression
systems, such as sprinklers, or water sprays, will operate to limit the fire
spread and control and suppress the fire. Thermal detection systems are used
for actuation of automatic suppression systems,

As a backup to fire protection systems and equipment provided in the fire
arcas, hose lines may be laid from yard hydrants to permit discharge of fire
streams {nto areas extensively involved in a fire.

iMltimate backup for plant fire control efforts is provided by letters of
agreement from nearby volunteer fire departments. Manpower and mobile
equipment may he used to supplement plant fire operations and equipment, The
wffectiveness of outside fire department involvement is directly related tn
the degree of preplanning and training given to all groups involved. These
are detalled in the plant fire emergency response plan (see Section 9.5.1.5).

9.5:1:2.4 Fire Protection of Safety Related and Speclial Plant Areas
Arcas contalning particularly hazardous materials are considered in the fire
hazard analysis and separation, special criteria or protection, ventilation,
penetration protection, construction, detection and suppression system and
supplemental fire equipment requirements are developed in the analysis,

The design includes as required:

a) fire detection

h) standpipes and hose stations
¢) portable fire extinguishers
d) drainage
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flre suppression systems
fsolation
vent i lation

flee rated barriers

1) construction techniques

The protection and extinguishing systems provided to protect the Control Room
of the SHNPP and other operating areas containing safety related equipment,
speclal equipment and cables are as follows:

a) The Control Room - The control room air lock envelope is separated
from all other plant areas by three hour fire walls, ceiling slabs, and
floors.

All eahling entering the Control Room terminates there. There is no cahling
routed theough the Control Room from one fire area to another. There are no
ealsed floors in the Control Room. The underfloor trenches for cables were
reduced to the minimum possible. A cast-in-place concrete trench of
approximately 11 ft. long, 2 ft. wide, 8 in. deep is provided under the HVAC
control hoard located in the Control Room. Covers were not provided for the
trench, because of its small size and location, internal to the IIVAC control
hoard.

Standpipe hose stations are located outside the Control Room The immediate
avatlability of these hose lines, together with the location of carbon dioxide
and pressurized water portable fire extinguishers within the Control Room,
provide adequate manual fire protection capability for fires originating
within a cabinet or console, or exposure fires {avolving combustibles in the
seneral room arcas. Floor drains located in areas adjacent to the Control
Room provide drainage of fire suppression water.

Nozzles approved for use on energlzed electrical equipment are provided at
hose statinns near the Control Room. They satisfy both actual fire fighting
noeds and electrical safety providing protection against electric shock to the
operators and minimizing physical damage to electrical equipment from hose
stroam impingement.

lonization type smoke detectors are located throughout the Control Room at
cotling level. ALl information from plant fire detection Ly transmitted to
the Control Room via the main fire detection control panel (MFDCP) located in
the Communications Room, providing alarm and annunication. The Control Room
cahinets, panels, and consoles are of the self ventilating type permitting
umoke to quickly migrate to the celling of the room. Rapid migration of
combust lon by=products and quick response by highly

Ame
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woensliive lonization type detectors mitigates the need for detection within
cahinets and consoles.

Self=contained hreathing apparatus is available for use by operators until the
Installed room ventilation system can evacuate the smoke.

The Conteol Room 1s designed for a positive pressure minimum air leakage
vnvelope (see Section 6.4).

Smoke detectors are provided at the outside air makeup inlet so that smoke
induct fon into the Control Room can be minimized by manual switchover to other
inlets following smoke alarms transmitted to the Control Room. The normally
recirculating (with limited makeup air) Control Room Area Ventilation System
i« designed so that it may be switched manually to operate in a
nonrecireulating mode. This is used only for clearing the Control Room of
heavy smoke concentration,

h) Primary and Secondary Containment (Figures 9.5A-2 through 9.5A-5)

1) Normal Operation - Fire protection systems and equipment are
provided in the contalnment areas as required for most effective fire
control recognizing the different types of operations in the area,
accessihility and available personnel usage.

The following hazards have been identified and protection is installed
in each Containment as follows:

(a) Cable penetrations, reactor coolant pumps, and external surfaces
of ehereoal filter housing are protected by an automatic multi-cycle
sprinkler system. Closed sprinkler heads and supervisory alr pressure
provide adequate safeguards against inadvertent actuation. Valving
and electrical equipment associated with the system are located

outaide the Containment Building, inside Reactor Auxiliary Bullding at
Flevation 276 ft.

(h) The amount of transient fire loading (n the Containment is
strietly controlled and limited through administrative procedures.

Fire protection system operation does not compromise the integrity of
the Containment or the other safety related systems. Total
contalnment requirements are satisfled (i{.e. control of contaminated
Itquid, gaseous and ventilation releases).

Heat and smoke detectors, alarming an annunciating in the Control
Room via MFDCP located in the Communications Room are installed as
follows:

(a) Rate compensated type thermal detectors are installed ir the
reactor conlant pump zones, over the charcoal filter housings and
above cable tray runs in the electrical penetration areas for
actuatlon of the multi=cyele sprinkler system.
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(h)  lontzation type smoke dotectors are Installed over the major
cabhle Lray runs,

(¢) FKarly warnlng detectlon ts provided in the Contalnment on
A peaeral area basts in fastallation of tonlzatlon type detectors In
the alr reclireulation system ahead of the filters.

2)  Refueling and Maintenance - During refueling, maintenance, and
operations in Containment, additional hazards such as contamination
control materials, decontamination supplies, wood planking, temporary
wiring, welding and flame cutting may introduce additional fire
hazards. When personnel and transient materials are present in the
contatlnment areas, fire hazarde and protection of combustible
materisls are controlled by administrative procedures.

Fire detectinn and suppression systems, to the exteat practical,
remitn operational during refuellng and malntenance.

ne and one~half tnch hose connnectlons, equipped with 100 ft. of hose
and water spray noxzles, approved for use on energlzed electrical
aquipment and on combustible liquid fires, are permanently provided in
the Containment Bullding as standby fire extinguishing equipment for
use during refueling and maintenance. Water supplies for the hose
connect Llons are shut off during normal operation by means of shutaff
valves located outside the Contalnment Building. Therefore, during
normal operation the standpipe and hose system piping remalo drained,

G0 L F=contalned breathing apparatus and portable fire ext inguishers re
provided near the contalnment bullding entrances.

3)  Cable Spreading Room (Figure 9.5A=9) = The primary fire
suppression system Ln the Cable Spreading Room is an automatlic
pre-action sprinkler system actuated by rate compansated thermal
detectors, located at the celling level. Tonlzation type smoke
dotectors, are installed for early warning of the presence of products
of combustion. Local alarm and annunciation and in the Control Room
via the Communicatlons Room is provided, The local alarm for each
Cable Spreading Room Ls a graphic display located at the LFOCP, which
shows the cable spreading room layout and the location of each
tonlzation detector. The graphic display is designed to indlcate the
location of the detector which alarmed flrst, to direct the manual
fire response to the origin of the fire,

Klectrie cables used are of & construction which passes the flame tenst
required by (KEE-J8), and which will not fault alectrically vhen
exposad to fire suppression water discharge.

Manual hose stations and appropriate portable extinguishers provide

backup fire protection for the automatie pre=action sprinkler system.
Plooe dealnage (s designed to handle the design sprinkler systam
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discharge with minimal surchante, overflow to adjacent areas, and
discharte to storm drain system (refor to Sectlon 9.3.0).

Multiple doors are provided for each Cable Spreading Room, as detalled
tn the fire hazards analysis, to insure Llagress to and egress from
these rooms for effective fire control, Alsle space for sccess within
Cable Sproading Rooms was provided based on necessity for service and
maintenance for each cable tray, therefore sufficient alsle space
exists to lnsure effective manual fire fighting within the Cable
Spreading Rooms.

Inside safety related Cable Spreading Rooms (RAB, Elevation 286 ft,)
the cable trays are stacked from floor te celling, having a space of
12 in. measured from bottom to hottom of each stacked tray.

Redundant safety related cable divisions of the plant, in cable
spreading rooms are separated from each other and the rest of the
plant by walls, floors, and celling slabs having & ainimum fire rating
of three hours and Class A fire doors, in accordance with WPA 251,

Smoke ventimg of the cable spreading area is accomplished uaing the
normal partially recirculating ventilation system, which ta capable of
ance=throwth punie operation,

4)  Computer Room (Figure 9,5A<10) = The Computer Room is located
ad)acent to the Control Room., The Computer Room is separated by three
hour fire barrier wall and a type “A” fire door from the Cortrol

Room. The room (s equipped with an automatic, lonization type
detectlon system, alarming locally and alarming and annuncliating In

the Control Room, Smoke purging capability is provided as described
in Section 9.4.5.

15

There Ls a4 eable trench, limited to the Computer Room only, cast in
the concrete floor of the room (i.e,, cast in~place concrete raceway
with covers), containing interconnecting cablas for the computer,
Dralnage for water resulting from use of a fire suppression system i»
provided by ares floor dralns. An adequate supply of halon and carbon
dloxide type portable extinguishers (s provided for manual fire
control,

%)  Switchmear Rooms (Figure 9,.5A=9) ~ The Switchgear Rooms
ased Ln connectlon with safety related equipment are separated by

three hour fire walls from other plant areas. ”

T™he rooms are equipped with lonization type detectors, which alarm and
annunclate (n the Control Room, Standpipe connections for 1=1/2 in,

hose stations are provided for this area, Dralnage of fire protection

water 18 throwh regular floor draine, Portable carbon dioxide
extinguishers are provided for manual fire control,

9.5.1-1
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The number of cables passing through the Switchgear Rooms has bheen
minimized, Exposed cables of a redundant satety train do not pass
through the other train's Switchgear Room.

6) Remote Safety Related Panel Figure 9.5A-9 - Automatic
tontzation type fire detectors that alarm locally and alarm and
annunciate (n the Control Room are installed in the safety related
panel areas. Portable fire extinguishers and hoseline connectlions
are available in the areas for manual fire protection, “ombustible
materiale are closely controlled in these areas.

7)  Battery Rooms (Figure 9.5A<9) ~ Battery Rooms are separated by
three hour fire barriers. Battery chargers are so regulated that
overcharging, with resultant liberation of free hydrogen gases, is
minimized, Rooms are provided with adequate ventilation (see Section
9.4.%2.)) to malntain the concentration of hydrogen gas released into
the room atr helow the specified limits, Alr flow switches are
provided for the battery rooms with alarm and annunciation in the main
contral room as depleted tn PSAR Figure 7.%. 121, Sheets | of 11, 2 of
1, 9of L1, and 10 of 11, Battery rooms are protected by standpipe
and hose connections and portable extinguishers, located in adjacent
Areas,

#) Turbine lLubrication and Control Ol Storage and Use Areas
(Figures 9.5A=3 through 9.5A<39) = The turbine generator section of
the plant is separated from safety related areas of the plant by three
hour rated fire walls, with Class “A" fire doors.

9) Diesel Generator Areas (Figures 9.5A<21 and 9.5A-22) = The Diesel
Generator Sullding is located approximately 175 ft. from the main
plant structure. The diesel generators and the day tanks are

each separated by three hour fire barriers, These compartments are
ventilated to avold accumulation of ofll fumes. These compartments are
protected hy automatic multicycle sprinkler systems, backed up by yar
hydrants and hosellines and carbon dioxide and dry chemlcal portable
extinguinhers,

Due to spatial separation of this bullding from the main structure and
to the fire barrier separations between redundant equipment, which
precludes safe shutdown capability tupairment from a single fire
tneident, interior standpipe hose atations, operable post SSE, have
not been provided in thess areas,

Thormal detectors are used for actuation of the mul i leyele sprinkler
systems and detection of heat over the alr starting units zone.
lontzation type samoke detectors are (nstalled in the electrical

room. Ultraviolet detectors are installed (n the dlesel engine and
exhaust sllencer rooms, All detection (s alarmed locally and in the
Control Room. Dratnage for the removal of fire protection water

and the all (¢t may contaln (s routed to the bullding sump and from
there s discharged to the yard oll separator (see Section 9.3.3).
The ventilation ~yatems serving these areas provide for smoke venting.

’l,t'." m' .’o ‘,



SHNPP FSAR

Each tank has 3,000 gal. capacity, based on six hours of diesel
generator cperation without resupply. The tanks are segregated from
the diesel generator areas and from each other by three~hour barriers.
An automatic multi-cycle sprinkler system is provided to protect the
day tanks. The tank and associated oil piping are designed to Seismic
Category 1, assuring a high degree of system integrity, minimizing the
chances of oil spills and, thus, of fires in the area. Each day tank
enclosure is provided with a non-recirculating ventilation system for
normal fume removal. As described in FSAR Appendix 9.5A.18, the

size of the day tank will not impact the safe shutdown of the plant in
case of a fire.

10) Diesel Fuel Oil Storage Area (Figure 9.5A-23) - The below grade
diesel fuel oil storage tank and transfer pump building are located
approximately 600 ft. from the Diesel Generator Building and
approximately 150 ft. from the principal plant structures. Redundant
transfer pumps are separated by three hour fire barriers. An I
15

15

automatic multi-cycle sprinkler system is provided in pump

areas, actuated by a rate compensated detector annunciating to the
transfer pump area. Drainage to the yard oil separation system is
provided to accommodate sprinkler discharge (see Section 9.3.3). A
non-recirculating ventilation system is provided for normal fume
removal and smoke exhaust. Carbon dioxide and dry chemical
extinguishers are provided in and adjacent to the transfer pump area.
Yard hydrants and hoselines are used for backup protection.
Ultraviolet detectors are provided in each transfer pump room for

flame detection. They are alarmed and annunciated locally and in the
Control Room.

11) Safety Related Pumps - Safety related pumps in the main plant

area are segregated by physical barriers between pumps when

significant combustible loading is present in the immediate area of 15
the pumps or if the pumps have an integral oiling system with
capacities in excess of five gal. of oil. In addition, smoke or heat
detectors are installed and curbs are provided to the extent practical
in the areas where integral lube oil systems exceed five gal. of oil.
Where pump oil capacities exceed 50 gal., an automatic fire 15
extinguishing system is installed. Portable extinguishers and
standpipe hose scaticns are provided for manual fire protection in all
pump areas. Floor drains are designed to accommodate expected water
discharge from fire extinguishing systems. Equipment pedestals or
curbs and drains are provided. Concrete floors surrounding the
pedestals or pads are sloped to floor drains at low points. Smoke
removal is ensured for specific areas by the use of normal ventilating
systems.

12) New Fuel Area (Figures 9.5A-14 and 9.5A-15) - New fuel
unloading, new fuel storage, and spent fuel pool areas are located in
the Fuel Handling Building. This building is cut off from other |15
structures by three-hour fire barriers. Operations in this building
are not related to safe shutdown of the reactor, but safety related

equipment is pr~sent in this building. 3
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Combustible loading {s minimal. Hand portahle extinguishers and
standpipe hose stations are installed throughout the building.

Location of the hose statifons in the new fuel storage area and wetting
by fire protection water is considered acceptable, because the new
fuel storage racks are designed to retain the subcriticality of the
storage array even when flooded by unborated water. Due to the
absence of combustible materials and the large room volume and
excessive ceiling height, automatic fire detectors are not provided in
general areas. However, in confined areas where safety related
equipment is present, detectors are provided. For example, in

the HVAC areas (FHB Elevation 261), which contains the Emergency
Exhaust System, thermal detectors are provided cgver the charcoal
filters, for actuation of the multi-cycle sprinkler system, and
ionization type smoke detectors are provided inside the MCC room.
Manual fire alarm stations are located throughout the Fuel Handling
Bullding near hose stations with local alarm and annunciation in the
Control Room.

13) Spent Fuel Pool Area (Figures 9.5A-14 and 9.5A-15) - Protection
for the spent fuel pool area is provided by portable extinguishers and
hose stations. Due to minimal combustible loading in this zone and
excessive ceiling height, fire detectors were not provided in general
areas. However, in confined areas where safety related equipment is
present, such as spent fuel pool cooling pumps and heat exchangers,
thermal, rate compensated detectors are provided for the actuation of
the multi-cycle sprinkler system installed in the room. Manual fire
alarm stations are provided in strategic locations thoughout the Fuel
Handling Building, usually near a hose station. They will alarm and
annunciate in the Control Room.

14) Waste Processing Building (Figures 9.5A-6, 9.5A-8, 9.5A-14,
9.5A-18, and 9.5A-24 through 9.5A-33) - Waste processing areas in the
Waste Processing Building separated by three~hour fire barriers from
other plant areas. Administrative offices, locker rooms, and
laundries are separated from other areas in the building. The
ventilation system within this building is independent of any other
plant ventilation system. Portable extinguishers, standpipe
connections for 1-1/2 in. hose, and manual fire alarm stations are
provided throughout the building.

Pre-action sprinkler systems, controlled by automatic thermal
detection systems, are provided on Elevation 261 ft., 276 ft., nd
291 ft. (Figures 9.5A-27, 9.5A-29 and 9.5A-30), thus protectinr
administrative offices, various storage areas, hot and cold lLaundry,
and the area over charcoal filter housings. Ionization type smoke
detectors are provided over major cable tray runs.

15) Decontamination Areas - The decontamination areas are located in
the Waste Processing Building at Elevation 211 (Figure 9.5A-24) and in
the Reactor Auxiliary Building at Elevations 236 ft. and 261 ft.
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(Flpures 9,57 and 9.5%-8). They are not used for storage of
combustible liquids or combustible materials.

Decontamination areas in the Reactor Auxiliary Building is protected l 15
by multi-cycle sprinkler systems actuated by rate compensated thermal
detectors alarming locally and alarming and annunciating to the

Control Room via the Communications Room. Backup protection is l 15
provided from standpipe hoselines and portable extinguishers.

Decontamination areas in the Waste Processing Building are equipped

with automatic smoke detectors and are protected by standpipe

hoselines and portable fire extinguishers. Maiual fire alarm

stations are provided at strategic locations throughout the bhuilding,

in the vicinity of hose stations. They alarm locally and

annunciate in the Control Room via the Communications Room. 15

16) Safety Related Water Tanks (Figure 9.5A-11) - The refueling
water storage tank, reactor maleup water storage tank, and the
condensate storage tank are located in the Tank Building. Standpipe
hose stations and portable extinguishers are provided. No safety
related tanks are exposed to the outdoors, with tiie exception of the
reactor makeup water storage tank and the refueling water storage

tank which are located in the open within the Tank Building (see
Figure 9.5A-11).

17)  Cooling Tower (Figure 1.2.2-1) - The hyperbolic

Cooling Tower is of non-combustible construction. 1Its basin is not 15
utilized for decay heat removal or for fire protection water supply.

Yard hydrants and hoselines are provided in the immediate vicinity of

the cooling tower at strategic locations. I 15

18) Miscellaneous Areas (Figure 1.2.2-2) - Miscellaneous

areas such as plant administrative offices, shops, warehouses, and
auxillary boilers are located so that a fire or effects of a fire,
including smoke, do not adversely affect any safety related systems or
equipment, since most will be located in separate, detached buildings.
Fire protection consisting of sprinklers, standpipe and hose stations
and portable extinguishers are provided, as dictated by the fire
Inadings present in these areas.

The record storage facility is enclosed within 2 hour fire rated
barriers constructed in accordance with ANSI N45.2.9 as referenced
by Regulatory Guide 1.88, 1t is located in the Administration
Building, separate from main plant structures and does not present
a fire exposure to any safety related equipment, therefore

BTP CMEB 9.5-1 does not apply. Fire protection for the record
storage facility is in accordance with NFPA standard 12A and
consists of an automatic Halon 1301 system, providing a 5 percent
to 8 percent concentration within ten seconds from the discharge.
A thermal detection system is installed for the automatic release
of the agent. An automatic ionization detection system is
installed for early warning of a smoke condition and automatic
closure of dampers and fire doors. Fire protection for
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the Administration Buflding consists of a sprinkler system, portahle
ext Ingnlshors, and standpipe hoselines.

The fuel oil tanks for auxiliary boilers are ahove ground
surrounded by dikes sized to contain the entire tank content of ofil
and are equipped with a semi-fixed manual foam system.

19) Storage Areas for Dry Ion Exchange Resins (Figure 1.2.2-2) -
Bulk resins storage is maintained in an area that does not house or
expose areas containing safety related systems. Portable

extinguishers and standpipe hoselines are provided for these areas.

Selected storage areas are adequately drained, and curbed as
necessary.

20) Materials Containing Radioactivity (Figure 1.2.2-2) - Materials
that collect and contain radioactivity such as spent ion exchange
resins, charcoal filters, etc., will be stored in metal containers
located in areas which do not expose safety related systems or
equipment.

21) Hazardous Chemicals (Figure 1.2.2-1) = Bulk hazardous chemical
storage is maintained in an area that does not house or expose areas
contalning safety related systems.

Portable fire extinguishers are provided. Hoselines are provided for
those chemicals which will not react with water.
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9. 51,73 Safety Evaluatfon (Fire Hazard Analysis)

The fire protection program has been designed to allow the plant to maintain
the ahillty to perform safe shutdown functions and minimize radioactive
releases to the environment in the event of a fire. The effectiveness of the
fire protection program is verified through the fire hazards analysis by
evaluation of fire hazards, postulation of realistic potential fires, and
assessment of effects of these fires in fire areas throughout the plant.

The purpose of the fire hazard analysis is to demonstrate that fire protection
facilities, suitahle for control of the area hazards, have been provided.
Durlny the analysis, the following considerations were addressed:

a) Spread of fire (direction, speed, intensity) assuming a point of
i;mition and other possible effects of the fire.

b) Potential extent of damage to essential equipment, loss of safety
function, or of radiologizal release to the environment.

c) Containment of the fire and its consequences within the considered
fire area, and/or effect on other fire areas.

d) Provision of detectors properly located to sense area fire or smoke
conditions so that prompt fire control response can be made.

@) Effective use of manual fire control equipment and backup systems.

F) Adequate smoke removal to permit personnel to enter the fire area,
assess the fire condition, and use manual equipment.
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g) Ef fects of damage, smoke and heat from the postulated fire on required
operation of essential equipment in the area.

h) Protection of redundant systems, equipment or trains, if located in
the same flre area, to maintain operability. Separation or isolation of
redundant equipment.

The fire hazard analysis was initiated by establishing the fire areas listed

in Table 9.5.1-1., These are delineated in (Figures 9.5A-2 through 9.5A-40).

Roundaries for these areas were based on the nature of occupancy of the plant
space, the amount and distribution of combustible materials within the ares,

and the location of safety-related systems and equipment.

Plant areas important to the plant's capability for safe shutdown, such as
alectrical penetration area, cable spreading rooms, diesel generator areas,
switchgear and battery rooms, were decignated as fire areas. Other plant

areas were considered as fire zones within the overall building fire areas.

Flre areas are bounded by barriers with construction that provide a minimum
three hour fire rating. Fire zones within fire areas may be founded entirely
or partially with barriers having three hour fire rating or less or may be
defined by the area limits of fire protection systems or of occupancies of
different nature based upon the results of the fire hazard analysis.

For each of the designated fire areas, listed in Table 9.5.1-1, the fire
hazard analysis, as detailed in Appendix 9.5.A, covers the following:

1) I{dentification

b) Occupancy

¢) Boundaries

d) Combustible Loading

e) Control of Hazards

f) Fire Detection

®) Access and Initial Response

h) Fire Suppression Systems

i) Analysis of Effects of Postulated Fires
i) Fire Area Equipment

The content of each part of the fire hazard analysis is described briefly in
the analysis methodology below:

a) ldentification - The portion of the plant covered in each fire hazard
analysis is identified by elevation building, area, zone or room, as
applicable. Reference is made to figures on which the configuration of

An
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the space is shown. Approximate dimensions are given primarily to indicate
the magnitude of the area relative to the total plant structure.

b) Uccupancy = Major operational equipment or systems (both safety and
non=satcety related) located in the room, zone or area are identified to define
the general nature of occupancy or use of the area. Identified major
cquipment is assumed to have a normal complement of associated controls,
wiring and cabling, required for its operation.

A detailed listing of major equipment and supporting facilities, as well as
their tuncticn, is given in Part 10 of each area fire hazard analysis.

<) Boundaries - The construction of walls, floor and ceiling or roof of
each tire area is described. Where applicabl~». the fire resistance rating of
barriers is given.

The use ot structural steel or equipment support members in the area is
indicated and, where required, the type of protection provided to minimize
heat damage eftects.

The type of fire rating is given for closures of access openings provided in
boundary tire barriers for movement of personnel and handling of equipment.
(Fire=stop protection for service penetrations of fire barriers is described
in Part 5 of each fire hazard analysis).

d) Combustible Loading = The severity of fire that may develop and the
damage that way result in the most extreme fire occurrence in a fire area is a
tunction ot the amount of combustibles present and the total heat of
combustion generated. As combustibles in an area are not point-source source
concentrated, a more realistic measure of the relative fire hazard or

exposure to fire damage of an area is determined by spreading this

cowbustible loading over the floor area of the space or, in the case of a
localized concentration of combustibles, over the floor area within the sphere
ot intluence of the postulated fire.

The contiguration of fire loading varies from area to area. Some areas are
devoid, or essentially so, of combustible materials; other areas contain one
or wore localized fuel concentrations, spatially separated from each other. A
localized concentration of combustible material is delineated by finite
parameters beyond which the fire loading is sharply reduced. Examples of
local fuel concentrations include cable insulation in MCC units or electrical
cabinets, charcoal beds in filter housings, oil in equipment reservoirs, waste
waterials in containers or on skids, and similar items. Linear concentrations
ot combustibles are usually associated with cable trays either solely within
the fire area or extending through several fire areas by penetration of
intervening fire barrier walls.

To simplify the calculation of area combustible loadings, conservative
caloritic valives, based on National Fire Protection Association Handbook and
specitic manufacturer's data (for cables), were adopted for classes of
combustible materiass which were representative of heat values of specific
waterials grouped within the class. These are:
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Ordinary Combustibles 8,000 Btu/1lb.
Combustible or Flammable 20,000 Btu/1b.{108,000
Liquids Btu/gal.)

Charcoal 10,000 Btu/1lb.

Combustible loading for minor amounts of grease, integral with equipment, not
exceeding one lb. each, was not inventoried since it does not create a
significant fire hazard.

Using manufacturer's data on cable construction of typical cables used in
SHNPP and the Btu content of the isolation materials, Btu values were derived
for each running foot (RF) of 24 in. wide, 40 percent loaded, power, control
and instrumentation cable trays.

These are:
Power 180,000 Btu/RF
Control 157,000 Btu/RF
Instrumentation 95,000 Btu/RF

Thes=s values are adjusted proportionally for trays of different width or cable
tray loading.

The combustible loading for all cables routed in conduit, cast concrete
trenches, or contained within metallic cabinets or consoles was not
inventoried since they do uot create a fire hazard.

In addition to the combustibles normally present in an area, transient
combustibles which might realistically be introduced into areas as a part of
planned operation are considered, as detailed in fire hazard analysis for each
fire area or zone. In most cases, the introduction of transient combustible
materials into areas where such material may expose safety related equipment
will coincide with scheduled station maintenance. Combustible materials that

may be iatroduced in quantities sufficient to require special attention
include:

1) Construction materials - (i.e., scaffolding, shoring, forms,
etc.)

2) Resins in bulk quantities and associated packaging materials
3) Charcoal

4) Combustible liquids (lubricating oils and paints)

5) Grease

6) Plastic bags and protective sheeting
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7) Packaging materials and containers (plastics, wood, paper, etc.
8) Flammable liquids and gases (solvents and volatile fuels)

9) Rags

10) Anti-contamination clothing

The quantity, movement, use and handling of all such materials as well as the
provision of supplemental fire protection measures will be administratively
controlled in the plant through written procedures. For this reason, the fire
loss exposure resulting from the addition of transient combustibles in an area
during these periods of increased plant surveillance, strict procedural
control, and augmented area manning has been considered as being no greater
than that from the inventories of nontransient combustibles normally present
in each area, except for major plant outages.

After inventory of all combustible materials in a fire area within the
proper class, total Btu and Btu per sq. ft. values are calculated and then
summed to indicate the total combuctible fire loading for the overall fire
area.

The derived combustible fire loading of an area is then used to compare Che
area fire hazard relative to those of other fire areas, to judge the adequacy
of the area boundary fire barriers, and to verify the proper selection of
adequate fire control and suppression systems and equipment.

As a generally accepted fire protection practice, each fire loading increment
of 30,000 Btu/sq. ft. indicates the need for an additional one hour of fire
rating for the barriers. The relative fire hazard of an area cay be
considered as low if the combustible fire loading is below 80,000 Btu/sq. ft.,
moderate if below 160,000 Btu/sq. ft. and high if above 160,000 Btu/sq. ft.

e) Control of Hazards - Supplemental building features are provided to
maintain the integrity of area boundaries and to separate and control hazards
within the area. These include fire barrier service penetration fire-stops
and seals, confinement and disposal of flammable or combustible liquids,
isolation of equipment and cabling, removal of smoke, and control of
radioactive releases.

£) Fire Detection - Areas provided with fire detection systems are
identified by the type of detectors used and the design basis for their
selection is stated. The location of the local panel serving the detectors is
given and the functions of the local panel for signal annunciation, local
alarm and fire protection system actuation are indicated. For each detection
system, the transmittal to the main fire detection control panel of signals
for annun.iation and for alarm is indicated.

8) Access and Initial Response - The means of access to the area from
adjacent corridors, stair towers, adjoining buildings or yard areas is
described. The type of portable fire extinguishers and hose stations provided
for use by personnel responding to the area is given.
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h) Fire Suppression Systems = The fire suppression systems provided in
the area are described, indicating type, coverage, actuation and supervision.
Protection of plant equipment against damage from the operation of the fire
protection system and disposal of sprinkler discharge water is covered.

i) Analysis of Effects of Postulated Fires - The effect of the most
severe postulated realistic fire in the area on the capability of the plant
to achieve safe reactor shutdown and to minimize radicactive releases to the
environment is analyzed.

In the analysis, the type and quantity of combustibles is identified and the
means of limiting the combustibles involved in the fire and of limiting the
damage are described. The most significant combustible load is selected for
the postulated fire and the means of detection of the fire is indicated.
Ability of employees to gain prompt access to the affected area for initial
manual response to the fire is described. If provided, the operation of
backup fire suppression systems is described.

The extent of the fire damage to the area and equipment is estimated using
manual fire response facilicties and, additionally, with automatic fire
extinguishing systems where installed. The impact of the fire on the
capability of the plant for safe shutdown and for control of radicactive
releases is then assessed.

i) Fire Area Equipment = Mechanical and electrical equipment both safety
ana non-safety related shown on the plant general arrangement drawings for
each fire area is listed. The structure, system or equipment named is
identified by number and safety class: its safety function is indicated, and
the separation provided between redundant units is described.

The effects of failures in fire protection systems and equipment om the
overall fire proctection of the plant and on safety related equipment in the
plant, and design features to minimize these effects on the plants
habicability and its capability for safe shutdown are discussed in the
description of these systems (Section 9.5.1.2) and in the individual fire
hazard analysis as pertinent.

9:5.1.4 Inspection and Testing Requirements
a) Construction and initial acceptance period operational integrity of

the Fire Protection System is assured by:

1) laspection of fire protection system components and equiyment
according to design specifications and procurement documentation;

2) Installacion of the Fire Protection System according to accepted
industry practice;

3) laspection of the installed Fire Protection System against
design-specified standards or critaria;
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4) Testing of the Fire Protection Systems against design
performance criteria. These systems are subjected to preoperational
and startup tests as described in Section 14.2.2.

As an integral part of the fire protection system design, features were
included to facilitate inspection and testing of Fire Protection Systems. For
example, the fire pumps are provided with testhose manifolds; the automatic
sprinkler, water spray, or deluge system control valves are fitted with
flow-test connections and pressure gages; and detector relays and panels, and
fire~pump controllers are equipped with test circuit connections. After
installation, acceptance tests are performed in accordance with NFPA sctandards
and Section 14.2.12. (See also description of Fire Protection Quality
Assurance Program, Sectiom 9.5.1.5).

b) Continuing Plant Operation Period - Operational integrity of the
various components of the Fire Protection System provided as part of the plant
design will continue to be assured through the implementaticn by the plant of
detailed procedures for periodic inspection and testing. These procedures
will be based on the guidance given ia applicable NFPA standards and
regulacory guidelines. Findings of these inspections and tests as well as
the progress of indicated corrective actiouns, if required, will be
documented.

Periodic tests are required, as described in the Technical Specifications
(Section 16.2).

These detailed procedures will be developed as an iantegral part of the plant
operating procedures. (See Sectiom 9.5.l1.5.c).

9.5.1.5 Personnel Qualificacion and Training

a) Fire Protectioan Engineering and Plant Personnel Fire Training Fire
Proctection Engineer Qualifications - In order to provide a unified and
effective Tire Protection System, qualified fire protection engineers and/or
consultants are providing the necessary expertisc, during conceptualization,
design, construction, testing and startup periods. In the course of cthis
work, they:

1) Analyze fire hazards and potential loss exposures in all plant
areas;

2) Establish fire protection system requirements to ainimize and
control loss exposures;

3) Promulgate fire protection criteria to be satisfied i{n all phases
of plant design and development of operational procedures;

4) Assist and consult in the design of various components of the Fire

Protection System and in the selection and development of fire
protection equipment;
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s) Develop overall and specific fire protection programs, including:

(a) Iaspection, testing, and maintenance of installed and
portable Fire Protection Systems and equipment,

(b) Fire-hazard inspections of operating areas,
(¢) Operation of fire-control organizations, and
(d) Fire training of plant and fire brigade personnel;

6) Assist and consult in the inspection and testing of completed
components of the Fire Protection System; and

7) Assist and consult in the training of personnel and in the
institution of effective plant fire prevention and protection programs.

The extent of training, experience, and education of the personnel utilized
for the above work is equivalent to that required to qualify for the grade of
Member in the Society of Fire Protection Engineers which includes applicable
experience in consultation covering:

1) Fire-safe design and construction of new plants and facilities,

2) Identification of structural requirements for fire safety,

3) Segregation and reduction of hazards creating loss potentials, and
4) Specification of fire protection and control equipment. This
experience is of a quality and to a technical depth that, applied in
the design and commissioning of a nuclear power plant, is adequate to:

(a) Achieve bdasic safety from fire, explosion, flood, windstorm,
and other perils,

(b) Mimimize loss probability,

(c) Assure conformance with regulatory requirements of Federal,
State, anc 'ocal authorities,

(d) Assure compliance with nationally recognized fire protection
standards and codes, and

(e) Satisfy insurance carrier requirements.

Plant Personnel Fire Training - Traiaing in the recogniticn,

reduction, and control of fire hazards and in the confinement, control, and
extinguishmeut of postulated and actual fires will be provided to all plant
operational people, and, in greater detail, to those who are members of the
plant fire brigade. Specialized training will also be provided to those
personnel who are responsible for the inspection, testing, and maintenance
of installed and portable fire protection equipment in the plant and the
recording of these activities. (Training is described in greater detail in
the Fire Protection Procedure, Section 9.5.l.5.e).
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c) Administrative Procedures - Administrative procedures reguired for
maintaining the performance of the plant Fire Protection Systems and
personnel are described in the Fire Emergency Response Plan, Section
9‘5.1.5..0

Procedures under the Fire Emergency Response Plan assign responsibilities by
organization titles for routine testing and inspections of the fire detection
and protection systems, and will prescribe frequency and detailed procedures
for testing.

The plant procedures ccatain instructions to maintain fire protection
capabilities during periods when the Fire Protection Systems or other fire
defenses are impaired and to control hazardous operations during normal or
maintenance periods. The latter include:

1) “"Hot work” permit procedures during welding, cutting or other
ignition source type operations, or

2) Procedures for the control of combustible material use and
storage in plant areas.

Applicable industry standards on fire protection, such as those promulgated bv
the NFPA, are utilized in developing and implementing administrative
procedures applicable to the fire protection program, system and personnel.
These include:

NFPA 1201 =~ Organization for Fire Services

NFPA 1202 - Organization for Fire Departments

NFPA 27 - Private Fire Brigades
NFPA 803-= Fire Protection For Nuclear Power ?Plants

d) Quality Assurnace Program - A quality assurance program has bSeen
developed for fire protection. (The Design Construction OA Program is
described in the PSAR and was approved by the NRC Staff. The Nperational
Nuality Assurance Program {s described in Section 17.2). However, for
components of the Fire Protection System designed, specified, orocured,
manufactured, fabricated, or installed prior to the institution of the Fire
Protection OQuality Assurance program (February I8, 1977), the program was
followed to the extent practicable. The Engineering and Construction fire
protection quality assurance program was approved by the VRC during the
construction permit review,

The fire protection QA program, which i{s under the management control of
th OA organization, has assured the satisfaction of 0A guidelines during

Amendment Yo, 1l
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the design, procurement, installation and acceptance testing of fire
protection equipment and systems provided for the plant and will assure their
continued inspection, testing, maintenance and administrative control after
the plant becomes operational.

As part of their management control, the QA organization has:

1) Developed a fire protection QA program, incorporating suitable
requirements necessary for the provision of an effective Fire
Protection System,

2) Verified the acceptability of the fire protection QA program to
the management responsible for fire protection, and

3) Verified, through review, audit and surveillance, the
effectiveness of the QA program for fire protection.

e) Fire Protection Procedure - The organization, training and equipping
of all personnel who might be involved in adequate responses to fire
emergencies at the plant. including operating personnel, security forces, fire
brigade members, visitors and local outside fire department members, are
described in detail in the Fire Protection Procedure (FPP). Salient features
of the FPP are described below. Procedures providing for a fire brigade, the
minimum equipment to be provided them, and necessary drilling of the brigades
as per IAW BTP CMEB Section C.3 will be developed.

The purpose of the FPP is to assure effective responses to fire emergencies
can be made. To accomplish this, the FPP covers:

1) The periodic maintenance and testing of fire protection
ecuipment and systems to ensure operational capability at all times,

2) The continuing fire response training, by instruction and
drills of members of the fire btigade,

3) The fundamental fire prevention and fire response education of
all members of each shift crew and of support plant personnel,

4) The training, through joint drills with the fire

brigade and plant operators, of the local fire department to develop
both familiarity with their role in a plant-fire response and
awareness of special precautions they may have to take within plant
areas, and

5) The coordination of the efforts of the security forces during a
fire emergency response.

Some of the specific areas covered by the FPP include:
1) Specialized training is provided to those personnel who are
responsible for the inspection, testing, and maintenance of installed

and portable fire-protection equipment in the plant and for the
recording of these activities.
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The training includes use of design features to ‘facilitate

inspection and testing of Fire Protection Systems. For example, the
fire pumps will be tested using test-hose manifolds; the automatic
sprinkler, water-spray, or deluge system control valves will he tested
using flow-test connections and pressure gauges; and fire-pump
controllers and detector relays and panels will be tested using
test-circuit connections. Training details the tests to be performed
in accordance with NFPA standards or other design-specified criteria.

2) The guidance provided in Regulatory Guide 1.101 (see Section 1.8)
is utilized as applicable in the organizing, training, and equipping
of plant fire brigades. Applicable fire protection industry

standards such as NFPA and other pertinent industry reference
materials are used in developing the fire brigade training program.
Courses in fire protection and fire suppression sponsored by the fire
protection industry are utilized as applicable.

Training of the plant fire brigade will be coordinated with local fire
departments so that responsibilities and duties are delineated in
advance of a fire emergency. Details covering the combined
operations are included in the plant fire brigade training program
and implemented into the training of the local fire department staff.

3) To ensure fire protection coverage at all times, members of
each shift crew are trained in the recognition, reduction, and
control of fire-hazards, and in the confinement, control, and
extinguishment of postulated and actual fires. This training is
provided to all plant operational people and, in greater detail, to
those who are members of the plant fire brigade. The goals of the
basic training program are to provide:

(a) Operation as a team,
(b) Knowledge of individual duties,

(¢) Familiarity with plant layout and with fire protection
equipment location and operation,

(d) Periodic drills under conditions of smoke, poor lighting, and
congestion in the plant areas and on the fire grounds,

(e) Planning and critiques of drills,
(£) Joint drills with local fire departments, and

(g) The means of evaluating effectiveness of communications among
all plant personnel during simulated fire emergencies.

4) e plant has been designed to be self-sufficient with respect to
fire control activities; however, it will rely on public response only
for supplemental and/or backup capability. Effective liason has been
established with the Raleigh public professional fire department,

the Sanford volunteer fire department, and with other volunteer fire
departments within response distance to the plant.
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Availability to the plant of manpower and ejuipment from these
departments during a fire emergency will be assessed. Need for
familiarity visits to the plant and for joint training in fire control
and extinguishing procedures will be identified. A program for
effective use of nearby public fire department will be developed and
implemented. The local fire department will be trained in operational
precautions when fighting fire on nuclear power plant sites. They will
also be made aware of the need for radioactive protection of personnel
and of the special hazards associated with a nuclear power plant,

Procedures will be developed to maintain the primary system pressure
during hot shutdown in the event the pressurizer heaters are rendered
inoperable by fire damage, or bringing the plant to cold shutdown in a
safe, controlled manner.
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TABLE 9.5.1~=1
FIRE AREAS
Reference Fire
Fire Areas Hazards Analysis,
Designation Fire Area Description Reference FSAR Figure(s) Appendix No.
1-A-ACP Reactor Auxiliary Building, Auxiliary 9.54-9 and 9.5A-13 9.5A.2
Control Panel
1-A-BAL Reactor Auxiliary Building, Balance 9.5A-6 through 9.5A-9, 9.5A-11 9.5A.3
through 9.54-13, and 9.5A-26
1-A-BATA Reactor Auxiliary Building, Battery Room IA 9.5A-9 and 9.5A-13 9.5A.4
1-A-BATR Reactor Auxilairy Building, Battery Room 1B 9.5A-9 and 9.5A-13 9.5A.4
1-A-CSRA Reactor Auxiliary Building, Cable Spreading 9.5A-9, 9.5A-12 and 9.52-13 9.5A.5
Room IA
1-A-CSRB Reactor Auxiliary Building, Cable Spreading 9.5A-9 and 9.5A-13 9.5A.6 1¢
Room 1B s
1-A-EPA Reactor Auxiliary Building, Electrical 9,5A-8 and 9.5A-12 T
Penetration lA
1-B-EPB Reactor Auxiliary Building, Electrical 9.5A-8 and 9.5A-12 9.5A.7
Penetration 1B
1-A-SWGRA Reactor Auxiliary Building, Switchgear 9.5A-9, 9.5A-12 and 9.5A-13 9.5A.8
Room lA
1-A-SWGRB Reactor Auxiliary Building, Switchgear 9.5A-9, 9.5A-12 and 9.5A-13 9.5A.9
Room IB
12-A-BAL Reactor Auxiliary BuilZiag, Balance 9,5A-9, 9.5A-10 and 9.5A-13 9.5A.10




TABLE 9.5.1-1 (Continued)

Reference Fire
Hazards Analysis,
Appendix No.

Fire Areas

Designation Fire Area Description Reference FSAR Figure(s)
12-A-CR Reactor Auxiliary Building, Control 9.5A-10, 9.5A-12 and 9.5A-13 9.5A.11
Room
12-A-CRC Reactor Auxiliary Building, 9.5A-10, 9.5A-12 and 9.5A-13 9.5A.12
Control Room Complex
12-A-HV & IR Reactor Auxiliary Building, 9.5A-10 and 9.5A-13 9.5A.13
HV and Instrument Repair
1-C Containment Building 9.5A-2 through 9.5A-5 9.5A.1
- 1-D-DGA Diesel Generator Building, 9.5A-21 and 9.5A-22 9.5A.17
- Diesel Generator lA Balance
'
o 1-D-DGB Diesel Generator Building, 9.5A-21 and 9.5A-22 9.5A.17 {15
Diesel Generator 1B Balance
1-D-DTA Diesel Generator Building, 9.5A-21 and 9.5A-22 9.5A.18
Diesel Generator Day Tank lA
1-D-DTB Diesel Generator Building, 9.5A-21 and 9.5A-22 9.5A.18
Diesel Generator Day Tank IB
1-G Turbine Building 9.5A-34 through 9.5A-39 9.5A.23
E 12-1-ESWPA Intake Structure, 9.5A-40 9.5A.21
- Emergency Service Water Pump
a
8  12-1-ESWPB Intake Structure, 9.54-40 9.54.21
~ Emergency Service Water Pump
g
—
w
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Fire Areas

TABLE 9.5.1-1 (Continued)

Reference Fire

Hazards Analvsis,

Designation Fire Area Description Reference FSAR Figure(s) Appendix No.
1-0-PA Diesel Fuel 0il Storage Area, Diesel 0il 9.5A-23 9.5A.19
Pump Room lA v
1-0-PB Diesel Fuel 0il Storage Area, Diesel 0il 9.5A-23 9.5A.19
Pump Room 1B
12-0-TA Diesel Fuel 0il Storage Area, Diesel Fuel 9.5A-23 9.5A.20
0il Storage Tank 1 lls
12-0-TB Diesel Fuel 0il Storage Area, Diesel Fuel 9.5A-23 9.5A.20
0il Storage Tank 1 |15
5-F-BAL Fuel Handling Building Balance 9.5A-14 through 9.5A-20 9.5A.14
5-F-CHF Fuel Handling Building Emergency Exhaust 9.5A-15 and 9.5A-18 9.5A.15
5-F-FPP Fuel Handling Building Fuel Pool Heat 9.5A-14 and 9.5A-18 9.5A.16
Exchangers
5-W-BAL Waste Processing Building 9.5A-6. 9.5A-3, 9.5A-14, 9.5A.22

9.5A-18, and 9.5A-24 through
9,.5A-33
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FLAMMABLE LIQUIDS

TABLE 9.5,1-2

UNUSUALLY HAZARDOUS MATERIALS

Hazardous Approx imate Expected Time
Material Amount Plant Location Conditions of Use Duration of Use
Gasol ine 30,000 ga!. Yard Storage Ambient 10 min, /10 timas/day
Buried Tanks
Paint 100 gal, Paint and Mobile Ambient Intermittent
Equipment Shop,
Yard Storage Paint
and Ol Storage
Building
Paint Thinner 25 gal., Yard Storage Paint Amb (ent intermittent
and 01| Storage
Bullding
Propane 2 bottles Waste Processing Amblent Constant
(In botties) Building (Elevation 276)
Labs, Chemical
Storage
Strong Oxidizing Agents
Hazardous Approx imate Expected Time
Material Amount Plant Location Conditions of Use Duration of Use
Oxygen 1050 gal. Yard Storage 250 psig Cont | nuous
(cryogenic) (Elevation 261)
Oxygen 0.7 waste Processing 70 psig & Cont I nuous

Bullding (Elevation 211) 150 F max,
Waste Gas
Recombiners
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2, Strong Oxigdizing Agents (Continued)

TABLE 9,5,'-2 (Continued)

Expected Time

Hazardous Approximate
Material Amount Plant Location Conditions of Use Ouration of Use
Oxygen 2 botties waste Processing Ambient Constant
(in botties) Building (Elevation 276) | 15
Labs, Chemical
Storage
Oxygen 800 Maintenance Yard 2000 psig Intermittent
(in botties) Storage (For Ambient
Cutting and Welding)
Chiorine 30 tons Yard Storage Ambient 20 min,, 3 times/day
(ligquitied) Elevation 261
¥.)
w Chiorine 25,000 1b,/day Chlorinators Ambient 20 min, 3 times/day
| -.- (tiquitied) Chiorination
3 Building 15
Chiorine 25,000 1o, /day Circulation Ambient 20 min,, 3 times/day
and Service
Water Intake
Strucure of
Cooling Tower
Potassium 50 tb. wPB Ambient Constant
Chromate and Chemical
Dichromate Storage
E Potass lum 3 1b, wPB Ambient Constant
2 Permanganate Chemical
g Storage
2
| g

Sl
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TABLE 9.5.1-2 (Continued)

4. Strong Uxidizing Agents (Continued)

Hazardous Approximate Expected Time
Material Amount Plant Location Conditions of Use Duration of Use
Sodium 2 1b. WPB Ambient Constant
Peroxide Chemical
Storage
Potassium 5 1b. WPB Ambient Comnstant
Chlorate and Chemical
Perchlorate Storage
Sodium 2 1b. WPB Ambient Constant
Browate Chemical
Storage %
L]
Sodium 5 1b. WPB Ambient Constant -
Pithionite Chemical E
Storage

J. Lompressed Gases
(1) Flammable

Hazardous Approximate Expected Time
Material Amount Plant Location Condition of Use Duration of Use
Hydrogen 3,500 gal. Yard Storage 200 psig. Intermittent
(crycgenic)
Hydrogen (CpsL) Waste Processing Ambient Constant
(from yard) Building (Elevation 276)

Hot and Low

Activity labs

Hydrogen 4,000 cu. ft. Turbine Building 75 psig Static
(Elevation 314)
Turbine CGenerator
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Compressed Gases (Continued)
(1) Fiammablie (Continued)

TABLE 9.,5,1-2 (Continued)

Expected Time

Hazardous Approximate
Material Amount Piant Location Conditions of Use Duretion of Use
Hydrogen 500 cu, f*, Turbine building 75 psig 475 cu, ft./day
(Elevation 314)
Turbine Generator
Hydrogen 400 cu, tt, RAB (Elevation 261) 120 psig Constant
Chemica! Volume
Control System
Volume Control
Tank
Hydrogen 400 gal, Containment 4 psig, Constant
Building (Elevation 170 F
256 & 270) Reactor
Coolant Drain
Tank
(Z) Nont|ammable
Hazardous Approx imate Expected Time
Material Amount Plant Location Condition of Use Duration of Use
Carbon Dioxide 10,000 1b, Yard Storage 300 psi, Intermittent
(Cryogenic) 0F
Carbon Dioxide 4,000 cu, ft, Turbine Building 45 psig Intermittent
(Elevation 314) ' 15
Turbine Generator
Carbon Dioxide 6,000 cu, tt, Turbine Building 95 ctm One hr,/purge
(Elevation 314) | 15

Turbine Generator
(Air Purge)
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Compressed Gases (Continued)
(2) Nontiammable (Continued

TABLE 9,5.1-2 (Continyed)

Hazardous Approx imate
Material Amount

Plant Location

Conditions of Use

Expected Time
Duration of Use

Carben Dioxide 8,000 cu, ft,

Nitrogen 150 gal.
Nitrogen 100 gal,
Nitrogen 1,600 cu, ft.
(Compressed gas)

Nitrogen 1,500 cu. ftt,
Nitrogen 400 cu, ft,

Turdine Building
(Elevation 314)
Turdine Generator

(Hydrogen Purge)

Yard Storage

Fue! Hand!ing
Bullding (Elevation 236)
Nitrogen Accumu-

lators (2)

RAB
(Elevation 261)
Nitrogen Accumulator

Contalnment
Building

(Elevation 261) SIS
Accumuiator Tanks

Containment
Bullding

(Etevation 236) RCS
Pressure Relief
Tank

FHB (Elevation 236)
Filter Backwash

Nitrogen
Accumu lator

130 ctm

350 psig

350 psig

750 psig

100 psig

3 ctm
350 psig

One hr,/purge

Intermittent

Permanent

Intermittent

Intermittent

S min,~5 times/day

|15

l1s
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Compressed Gases (Continued)
(2) Nontl|ammabie (Continued)

TABLE 9,5,1-2 (Continued)

Hazardous Approx imate Expected Time
Material Amount Piant Location Condition of Use Duration ot Use
Nitrogen 400 cu, fr, FHB (Elevation 236) 3 ctm S min,~5 times/day
Filter Backwash 350 psig
Nitrogen
Accumy lator
Nitrogen 8,000 gal, RAB 100 psig intermittent lls
(Elevation 216)
Containment Spray
Additive Tank
Nitrogen 400 cu. tt, RAB 3 ctm Intermi ttent l1s
(Elevation 261) 100 psig
CVYCS Volume
Control Tank
Corrosive materials
(1) Aclas
Hazardous Approx imate Expected Time
Material Amount Pisnt Location Condition of Use Duration of Use
Sulturic Acld 48,000 gal, Yard Storage Ambient Intermittent
(66 Be)
Sulturic Acid 2,000 gal, Terbine Building Ambient intermi ttent
(66 Be) (Elevaiion 240)
Sulturic Acia 200 ga'., WP (Elevation 236) 93 % Permanent
Acid Additive Concentration
Tank, Solid Ambient
Waste Area

HVSd ddNHS
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Lorrusive Materials (Continued)
(1) Acids (Continued

TABLE 9.5.1-2 (Continued)

Hazardous
Material

Approximate
Amount

Plant Location

Expected Time
Duration of Use

Perrchloric
acid 7u%

Nitric Acid
9U%

Nitric Acid
(1. ¥4

Sulfuric Acid
vz

Phosphoric Acid
854

Hydrochloric
Acid 37%

Hydrotluoric
Acia 4B

Clacial Acetic
Acid 10LZ

Acetic
Aanhydride

hypophosphorous
Acla

Hydroliodic
Acid

Z Pints max.

30 Pints

60 Pints

30 Piats

30 Pints

60 Pints

2 Pints max.

30 Pints max.

30 Pints max.

1 Pint

2 Pints

wWPB
and

WPB
and

and

(Elevation 276)
Storage Rooms

(Elevation 276)
Storage Rooms

(Elevation 276)
Storage Rooms

(Elevation 276)
Storage Rooms

(Elevation 276)
Storage Rooms

(Elevation 276)
Storage Rooms

(Elevation 276)
Storage Rooms

(Elevation 276)
Storage Rooms

(Elevation 276)
Storage Rooms

(Elevation 276)
Storage Rooms

(Elevation 276)
Storage Rooms

Labs

Labs

Labs

Labs

Ambient

Ambient

Ambient

Ambient

Constant

Constant

Constant

Constant

Constant

Constant

Constant

Comnstant

Constant

Constant

Constant
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ST "ON Judwpuowy

TASLE 9,5,1-2 (Continued)

Corrasive Materials (Continged)
(1) Acigs (Continued)

nazardous Approx imate Expected Time
Material Amoyunt Plant Location Congitions of Use Duration of Use
Electroiyte 420 gal, RAB, Elevation 286 Ambient Permanent
(Sutturic Battery Room
Acid) 1A-SB, in
Batteries
Electroiyte 420 gal, RAB, Elevation 286 Ambient Permanent
(Sulturic Battery Room
Acid) 18-58, in
Batteries
Electrolyte 420 gal, RAB, Elevation 286 Ambient Permanent g
(Sulturic Battery Room
Acig) Neutral, in 5
Batteries "
Electroiyte 1,200 gal, Turbine Buliding Amblent Permanent E
(Sulturic Elevation 261
Acid) Electrical Room,
in Batteries
Electrolyte 36 gal, Intake Structure, Ambient Permanent
(Sulturic in Battery
Acid)
Electrolyte 120 gal, Switchyard Ambient Permanent | 15
(Sulturic

Acid)
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4.

Corrusive Materials (Continued)
(2) Caustics

TABLE 90 5. 1-2 (Contlnued)

Hazardous Approximate Expected Time
Material Amount Plant Location Conditions of Use Duration of Use
Sodium 25,000 gal. Yard Storage 70 F Intermittent
Hydroxide
(50% solution)
Sodiuwm 2,000 gal. Turbine Building 70 F Intermittent
Hydroxide (E1 240)
(5U% solution)
Caustic 200 gal. WPB (Elevation 291) 40 % Permanent
Caustic Additive Concentration
Tank Ambient
Caustic 200 gal. WPB (Elevation 236) 40 % Permanent
Caustic Additive Concentration
Tank, Solid Waste Ambient
Area
Sodium 10 1b. WPE (Elevation 276) Ambient Constant
Pellets & Labs and Storage
Hydroxide Rooas
SU% Solution
Potassium 10 1b. WPB (Elevation 276) Ambient Constant
Hydroxide Laboratories
(Pellets) and Storage
Rooms
Lithium 5 1b. WPB (Elevation 276) Ambient Constant
Hydroxide Laboratories and

Storage Rooms

¥VSd ddNHS
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3.

Explosives or Highly Flammable Materials

TABLE 9.5.1-2 (contln‘led)

Hazardous Approximate Expected Time
Material Amount Plant Location Conditions of Use Duration of Use
Acetylene 200 Yard Storage 400 1b., Ambient Intermittent
Temperature
Ethyl 5 gal. WPB (Elevation 276) Ambient Constant
Alcohol Chemical Storage and/or
Storage Areas
Methyl 5 gal. WPB (Elevation 276) Ambient Constant
Alcohol Chemical Storags and/or
Storage Areas
lsopropyl 5 gal. WPB (Elevation 276) Ambient Constant
Alcohol Chemical Storage and/or
Storage Areas
Butyl 5 gal. WPB (Elevation 276) Ambient Constant
Alcohol Chemical Storage and/or
Storage Areas
Acetone 5 gal. WPB (Elevation 276) Ambient Constant
Chemical Storage and/or
Storage Areas
Methyl 5 gal. WPB (Elevation 276) Ambient Constant
Ilsobutyl Chemical Storage and/or
Ketone Storage Areas
Cyclohexanone 5 gal. WPB (Elevation 276) Ambient Constant

Chemical Storage and/or
Storage Areas

¥vSd ddNHS
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J.

Explosives or Highly Flammable Materials

TABLE 9.5.1-2 (Continued)

Hazardous Approximate Expected Time
Material Amount Plant Location Conditions of Use Duration of Use
Methyl 5 gal. WPB (Elevation 276) Ambient Constant
Ethyl Chemical Storage and/or
hetone Storage Areas
bLiethyl 5 gal. WPB (Elevation 276) Ambient Constant
kther Chemical Storage and/or
Storage Areas
Dipropyl 5 gal. WPB (Elevation 276) Ambient Constant
Ether Chemical Storage and/or
Storage Areas
Pentane 5 gal. WPB (Elevation 276) Ambient Constant
Chemical Storage and/or
Storage Areas
Hexane 5 gal. WPB (Elevation 276) Ambient Constant
Chemical Storage and/or
Storage Areas
Cyclohexane 5 gal. WPB (Elevation 276) Ambient Constant
Chemical Storage and/or
Storage Areas
Material 0il 5 gal. WPB (Elevation 276) Ambient Constant
Chemical Storage and/or
Storage Areas
Kerosine 5 gal. WPB (Elevation 276) Ambient Constant
Purified Chemical Storage and/or

Storage Areas

¥VSd ddNHS
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5.

TABLE 9.5.1-2 (Continued)

Explosives or Highly Flammable Materials

Hazardous Approximate Expected Time
Material Amount Plant Location Conditions of Use Duration of Use
Paratine 5 gal. WPB (Elevation 276) Ambient Constant
Chemical Storage and/or
Storage Areas
Chlorinated 5 gal. WPB (Elevation 276) Ambient Constant
Solvents Chemical Storage and/or
Storage Areas
Methylene 5 gal. WPB (Elevation 276) Ambient Constant
Chloride Chemical Storage and/or
Storage Areas g
kehyl 1 gal. WPC (Elevation 276) Ambient Constant
Alcohol Laboratories
Methyl 1 gal. WPB (Elevation 276) Ambient Constant
Alcohol Laboratories
Isopropyl 1 gal. WPB (Elevation 276) Ambient Constant
Alcohol Laboratories
Butyl 1 gal. WPB (Elevation 276) Ambient Constant
Alcohol Laboratories
Acetone 1 gal. WPB (Elevation 276) " Ambient Constant
Laboratories
Methyl 1 gal. WPB (Elevation 276) Ambient Constant
Isobutyl Laboratories

Ketone

¥VSd ddNHS



L9-T'S"6

5.

kxplosives or Highly Flammable Materials

TABLE 9.5.1-2 (Contlnued)

Aiipected<i1le

Hazardous Approximate

Material Amount Plant Location Conditions of Use Duration of Use

Cyclohexanone 1 gal. WPB (Elevation 276) Ambient Constant
Laboratories

Methyl Ethyl 1 gal. WPB (Elevation 276) Ambient Constant

Ketone Laboratories

Diethyl 1 gal. WPB (Elevation 276) Ambient Constant

Ether Laboratories

Lipropyl 1 gal. WPB (Elevation 276) Ambient Constant

kther Laboratories

Pentane 1 gal. WPB (Elevation 276) Ambient Constant
Laboratories

Hexane 1 gal. WPB (Elevation 276) Ambient Constant
Laboratories

Cyclohexane 1 gal. WPB (Elevation 276) Ambient Constant
Laboratories

Material Uil 1 gal. WPB (Elevation 276) Ambient Constant
Laboratories

Kerosine 1 gal. WPB (Elevation 276) Ambient Constant

Puritied Laboratories

Parafine 1 gal. WPB (Elevation 276) Ambient Constant

Laboratories

¥VSd ddNHS
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3.

Explosives or

Highly Flammable Materials

TABLE 9.50 1-2 (Contlnued)

Hazardous Approximate Expected Time
Material Amount Plant Location Conditions of Use Duration of Use
Cnlorinated 1 gal. WPB (Elev: “ion 276) Ambient Constant
Solveats Laboratories

Methylene 1 gal. WPB (Elevation 276) Ambient Constant
Chloride Laboratories

¥VSd ddNHS
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PRE-ACTION SPRINKLER SYSTEMS

Cable Spreading Rooms -
RAB, Elevation 286 and

Charcoal Filter Room -

RAB, Elevation 286.

HVAC (Charcoal Filter)

Room, Over Air Cleanup Unit-
RAB, Column Lines

41 through 45, 1 through L
Elevation 305.

Cable Vault (Elevation
250), Area Below the
Turhine Operating Floor
with Extension Over Oil
Lines at Bearings of
the Turbine Generator,
Between Columns 9 and
27, Turbine Building.

H&V Room (Elevation 240), Area
Below the Turbine Operating
Floor with Extension Over

0il Lines at Bearings of

the Turbine Generator

Between Columns 27 and 43.
Turbine Building.

90 501-69

Amendment No.

15

15
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SHNPP FSAR

TABLE 9.5.1-3 (Continued)

PRE-ACTION SPRINKLER SYSTEMS

Hot Laundry, Cold Laundry,
Clean Storage Area, Health
Physics Records and Storage,
Health Physics Office and
Storage - WPB, Elevation 261.

Health Physics Storage,
Chemical Records and Stor-
age - WPB, Elevation 276.

HVAC Charcoal Filter Rooms -
WPB, Elevation 291.

9.5.1-70

Amendment No. 15

15
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TABLE 9.5.1-4

MULTL CYCLE SPRINKLER SYSTEMS

Containment Bullding,
Covering Reactor Coolant
Pumps (Elevation 221),
Charcoal Filter Housings
(Elevation 221) and Cable
Tray Runs (Elevation 261).

Containment Spray and
Residual Heat Removal
Pumps 1A-SA, RAB,
Elevation 190,

Containment Spray and
Residral Heat Removal
Pumps 1B-SB, RAB,
FKlevation 190,

Cable Trays in Corridors, -
Component Cooling Water
Heat Exchangers, Component
Cooling Water and Steam
Generator Auxiliary Feed
Pumps, RAB,

Elevation 236,

Electrical Penetrations
(Area SA and SB), Char-
coal Filter Rooms, Cables
In Corridors, Miscellaneous
H&V Equipment, RAB,
Klevation 261,

Anendment No. 15
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TA“LF: 9. 50 l-k (co“tl"ud)

MULTI CYCLE SPRINKLER SYSTEMS

SHNPP FSAR

Diesel Generator 1A and
Day Tank 1A Rooms, Diesel
Generator Bullding,
Elevation 261,

Diesel Generator 1B and
Day Tank |B Rooms, Diesel
Generator Building,
Klevation 261.

Diesel 0il Pump Room lA,
Diesel Fuel 0il Storage
Area, Elevation 242,25.

Diesel 0il Pump Room IB,
NDiesel Fuel 0il Storage
Area, Flevation 242,25,

Emerpgency Exhaust Fllter
Room, Fuel Handling
Building Elevation 261.

Fuel Pool Cooling Pumps
and Heat Exchangers Room,
Fuel Handling Building,
Elevation 235.

9.5.1-72

Anendment No. 15

15
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T“LE 9. 5. l"s

WATER SPRAY SYSTEMS

Hydrogen Seal 0il Unit
Curbed Area, Turhine
Building, Elevation 261.

Turbine Reservoir and Lube
0il Curbed Area, Turbine
Building, Elevation 261.
Condensate Booster Pumps
Curbed Area, Turbine Build-
Ing, Elevation 261,

Steam Generator Feed Pumps
Curbed Area, Turbine
Building, Elevation 261.
Condensate Pumps and Sump
Area, Turbine Building,
Elevation 261.

Main Transformer 1A,

Main Transformer 1B,

Main Transformer IC.

Start Up Transformer lA.

Start Up Transformer 1B,

9.5.1-73

Amendment No. 15

15
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TABLE 9.5.1-5 (Continued)

WATER SPRAY SYSTEMS

Il. Unit Auxiliary Trans-
former 1A,

12, Unit Auxiliary Trans-
former 1B.

9.5.1-74

Amendment No.

15

15
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IABLE 90 5. ‘-b
JOHN ALBORA

Assoclate Fire Protection Engineer
Building Services Engineering

EXPERIENCE SUMMARY

Graduate Fire Protection Engineer in charge of engineering of fire protection
systems in power plants and industrial applications. Responsibilities include
plant layout, preparation of specifications, interdisciplinary interface, and
design and acc ptance testing of fire protection systems.

REPRESENTATIVE EXPERIENCE

Client Project Size Fuel Position
Carolina Power Shearon Harris 900 MWe Nuclear Support
& Light Company Nuclear Power each

Plant Units 1 & 2
Arkansas Power Coal to Medium Support
& Light Company BTU Gas
HNG Synfuels The River Plant Support
Company Texaco, Coal to Methanol
Inc.

EMPLOYMENT HISTORY
Ebasco Services Incorporated, New York, NY; 1981 - Present
* Associate Fire Protection Engineer
Lockwood Greene Engineering Incorporated, New York, NY; 1981
* Fire Protection Engineer
General Services Administration, Atlanta, Georgia; 1979
* Fire Prevention Engineer
Brown & Root, Incorporated, Houston, Texas; 1978
* Safety and Fire Protection Engineer
EDUCATION
University of Maryland, BS Fire Protection Engineering - 1980
REGISTKATIONS

Engineer in Training (EIT), Maryland

9.5.1-75 Amendmant No. 5
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TABLE 9. s. l‘7
JAMES R, McVEY
Principal Engineer
EXPERIENCE SUMMARY
Graduate Mechanical Engineer with 26 years experience including engineering
and design of equipment for naval plants; engineering design and application
of safety relief devices for nuclear and fossil fueled plants; fire protection

engineering for nuclear and fossil plants and synthetic fuel plants.

Responsibilities include technical and administrative management of fire
protection systems for the projects listed below.

REPRESENTATIVE EXPERIENCE

Client Project Size Fuel Position
Houston l.ighting Limestone Electric 750 MW each Lignite Lead
& Power Company Electric Generat- Engineer
ing Station
Units | & 2
Carolina Power Shearon Harris 900 Mwe Nuclear Lead
& Light Company Nuclear Power each Engineer
Plant Units | & 2
Taiwan Power Chin Shan Nuclear 604 MWe Nuclear Lead
Company Plant, Units 1 & 2 each Engineer
Knolls Atomic Knolls Facilities Nuclear Lead
Power Labora- Modification Engineer
tory Program
Clark 011 & Feasibility Study Lead
Refining Corp of Producing Engineer
Gasoline from
Coal
Arkansas Power Coal to Medium Lead
& Light Company BTU Gas Engineer
HNG Synfuels The River Plant lead
Company Texaco, Coal to Methanol Engineer

Inc.

9.5.1-76

Amendment No., 5
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EMPLOYMENT HISTORY
Ebasco Services Incorporated, New York, NY; 1979 - Present

* Principal Fire Protection Engineer

Frank B, Hall & Company of New York Inc., New York, New York; 1973-1979

* Vice President, 1974-1979
* Asst Vice President, 1973-1974
Marsh & McLennen, Inc, New York, New York; 1967-1973
* Senior Nuclear Consultant
General Dynamics, Electric Boat Division, Groton, Connecticut; 1965-1967
* Senior Project Engineer

Desser Industries
Industrial Valves and Instrument Division, Alexandria, Louisiana; 1960-1965

* Resident & Application Engineer
Westinghouse, Bettis Atomic Laboratory, Pittsburgh, Pennsylvania; 1955-1960
* Englineer
EDUCATION
Polytechnic Institute of Brooklyn, BSME - 1954
PROFESSIONAL AFFILIATIONS
ASME - Member

NY Academy of Sciences, Member

Amendment No. 5
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TABLE 9.5.1-8
MARGARETA A, SERBANESCU
Principal Engineer
EXPERIENCE SUMMARY

Graduate Mechanical Engineer with 17 years experience in engineering and
design of fire protection, plumbing and water pollution control systems. Nine
years of experience on nuclear and fossil-fuelled electric generating stations
with responsibility for coordination of fire protection and life safety
considerations, development of company fire protection standards, preparation
of licensing documents, active charge of fire protection system engineering
and design from conception through procurement and installation, technical and
administrative supervision of engineering and design teams, meeting with
Clients and authorities having jurisdiction,

Present responsibilities include technical and administrative management of
personnel working on the projects listed below. In addition, responsible for
management of personnel engaged in various technical overhead activities such as

preparation of proposals and development of engineering standards and standard
specifications,

REPRESENTATIVE EXPERIENCE

Client Project Size Fuel Position
Louisana Power & Waterford SES 1165 MW Nuclear Supervisor
Light Company Unit No. 3

Combustion Engineer-
ing Pressurized Water

Reactor Unit
Washington Public  WPPSS Unit Nos. 1300 Mw Nuclear Supervisor
Power Supply 3 & 5 Combus~ each
System tion Engineer~

ing Pressurized
Water Reactor

Taiwan Power Chin Shan Unit 600 MW Nuclear Supervisor
Company Nos. | & 2 GE each Lead
Boiling Water
Reactor Units

Carolina Power Shearon Harris 900 MW Nuclear Supervisor
& Light Company Nuclear Power each Lead
Plant Units 1,2,3 Support

and 4 Westinghouse
Pressurized Water
Reactor Units

lowa Public Service G Neal Unit No, 4 576 MW Coal Support

9.5.1-78 Amendment No, 5




Client

Houston Lighting &
Power Company

Orange and
Rockland
Utilities Inc.

Florida Power
and Light
Company

Comision Federal
de Electricidad
de Mexico

Knolls Atomic
Power Laboratory

Clark 011 and
Refining Corp

SHNPP FSAR

MARGARETA A. SERBANESCU

REPRESENTATIVE EXPERIENCE (Cont'd)

Project Size

Allens Creek
Nuclear Genera-
ting Station,
Unit No. 1
General Electric
Boiling Water
Reactor Unit

1200 MW

Limestone Elec~- 750 MW
tric Generating each
Station Units 1 & 2

lovett Station
Coal Conversion
Unit Nos. 4 & 5

200 MW

St. lucie Power MW
Plant Unit No. 1
Combustion

Engineering

Pressurized Water

Reactor Unit

St. Lucie Power
Plant Unit No, 2
Combustion Engi~-
neering Pressur-
{zed Water
Reactor

890 Mw

Laguna Verde 675 MW
Power Plant each
General Electric

Boiling Water

Reactor

Knolls Facilities
Modification
Program

Feasibility Study

of Producing
Gasoline from Coal

9.5.1-79

Fuel

Nuclear

Lignite

Coal

Nuclear

Nuclear

Nuclear

Nuclear

Synthetic

Position

Supervisor

Supervisor

Supervisor

Supervisor
Lead

Supervisor
Lead

Support

Supervisor

Supervisor

Amendment No. 5




Client

Arkansas Power
and Light Co.

HNG Synfuels
Company, Texas Inc.

Virginia Electric
and Power Company

Power Authority
of the State of
New York

Electra de
Viesgo, SA
Spain

People's Repub-
lic of China

Ebasco Services

Ebasco Services
lnC .

SHNPP FSAR

MARGARETA A. SERBANESQU

REPRESENTAT IVE EXPERIENCE (Cont'd)

Project

Coal to Medium
BTU Gas

The River Plant
(bal to Methanol

Surry Units 3 & 4
Babcock & Wilcox
Pressurized Water
Reactor Units

Astoria Unit

No. &

Green County
Nuclear Power
Plant Babcock &
Wilcox Pressurized
Water Reactor Unit

Santillian Nuclear
Power Plant

Shiheng Power
Plant

Huai-Han Power
Plant

Nuclear Standard-
ization Programs
GE Boiling Water
Reactor Unit,

Combustion Engineer-

Size

950 MW
each

830 MW

1300 MW

1100 MW

300 MW

600 MW

1200 MW

ing Pressurized Water

Reactor Unit,

Westinghouse Pressur-

ized Water Reactor
Unit

Coal Fired
Reference Plant

400 MW
600 MW
800 MW

9.501-80

Fuel

Synthetic

Synthetic

Nuclear

0il

Muclear

Nuclear

Coal

oal

Nuclear

Coal
Coal
Coal

Position

Supervisor

Supervisor

Lead
Support

Support

Support

Lead

Supervisor

Supervisor

Supervisor

Support

Supervisor

Amendment No. 5
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MARGARETA A. SERBANESCU
EMPLOYMENT HISTORY
Ebasco Services Incorporated, New York, New York: 1978 - Present

* Supervising Engineer, 1980 - Present
* Senior Engineer, 1978 - 1980

Stone and Webster Engineering Corporation, New York, New York: 1973 - 1978
* Engineer in Power
Hydrotechnic Corporation, New York, New York; 1969 - 1973
* Mechanical Design Engineer
Spotnails, Incorporated, New York, New York; 1966 - 1969
* Mechanical Draftsman - Designer
Interzoo, Caserta, ltaly; 1965 - 1966
* Design Engineer
EDUCATION
Polytechnic Institute of Bucharest, Master of Mechanical Engineering -~ 1965

Trane Educational Division, Trane Air Conditioning Clinic - completed course 1977
PROFESSIONAL AFFILIATIONS

* National Fire Protection Association - Member

9.5.1-81 Amendment No. 5
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9.5.2 COMMUNICATION SYSTEMS
99241 Desipn Bases

A comprehensive communications system is provided to assure reliable
intraplant communication, offsite commercial telephone service, and offsite
emerpgency communication capabilities.

9:%2:2 System Description

The communication facilities are as follows:

n) Intraplant voice communication is provided by a Private Automatic
Branch Exchange (PABX) telephone system which also interconnects with the
central office of the Southern Bell Telephone System.

h) Intraplant voice paging is provided by a system of centralized audio
power ampliflers and speakers located throughout the site.

¢) Site alarm signals are carried by the paging system.

d) A sound powered headset intercom system provides communication for

aperational and maintenance purposes.

o) Two radio communication systems are provided, one for security
communication and the other for operation and maintenance.

1) Plant working stations located throughout the plant site are provided
with all or a portion of these communication facilities so that personnel can
communicate with other working stations, the Control Room and the auxiliary
control room,

i) The control room and auxiliary control room are provided with PABX dial
telephone, PA paging, radio, and sound-powered headset communication
facilities.

h) Telecommunications support is provided to the plant security system by
the telephone and paging systems.,

i) L20V AC power for the communication systems is supplied from a non-
Class IE wuninterruptible power supply (UPS) system through power distribution
panels, During normal plant operation, power to the UPS system 1s supplied by
ABOV non-safety related MCC's. Upon loss of normal AC power the UPS system
recelves (ts power from the non-safety related 125V dc system.

i) Two-way volce communication, vital to safe shutdown and emergency
response in the event of a flre, s provided by the plant operations and
malntenance radlo system in accordance with Appendix A of BTP 9,5-1., This
system is independent of the plant security radio system and will not
interfore with the communication capabilities of the plant security force.

The communication systems are shown on Figures 9.5.2<1 through 9.5.2-5.

9.5.2~1 Amendment No. 15
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9.%5.2:2.1 Intraplant Communication

a) Two PABX telephone switching units will be provided. Both units will
b owned and maintained hy Carolina Power & Light Company. The primary unit
will be connected to all telephones. The backup unit will bhe connected to
solectod essential telephones. A tie cable and automatic transfer switch will
interconnect the two units. In this way, the essential telephones are
comected to two switching units. The primary unit can support 2,250
simultaneous conversations (non-blocking) on a pushbutton basis between

stat ions strategically located throughout the plant site. The backup unit can
support 900 simultaneous conversations (non-blocking). Inittally, only 900
lines are being installed to the primary unit and 600 lines to the backup
unit. Certain instruments have direct access to the Bell Telephone System.
Other instruments are "restricted” to intraplant telephone calls only. The
PABX is modular and utilizes plug-in type components.

Mo telephone operator can check through his/her console the status of the
system.  Any malfunction can he easily detected and usuvally corrected by
replacing the affected module., 1f a line is severed or shorted, (t will he
antomatically isolated by the switching equipment until it 1is repaired and the
rost of the system will continue to function normally. In case of power
fallure, the switches will send an alarm signal to the Control Room.

Desk, wall and weatherproof-type telephone instruments are installed as
required and connected to the central switching unit with shielded cable.
bach PABX telephone station has access to all other telephones in the plant
and will have access to the loudspeaker-paging network.,

The ecentral switching equipment {s located in the Administration Bullding.
The switching units are separated by a firewall and have automatic fire
detection and protection systems. The backup PABX telephones and their
supporting equipment are provided with AC power from the auxiliary diesel
enpine generator for non-nuclear applications on loss of normal power.

h) The site paging system conslsts of three separate equipment racks
capible of functioning independently. Each rack has pre-amplifiers, power
wmpl(fiers, an override module, site alarm signal module, power sunply module,
test panel, supecvisory detectlon module and annunicator panel.

The output of the power amplifiers feed independent 70 volt audio/signal
transmission lines to which loudspeakers of various types are parallel
connected, via Line matching transformers. To enhance system reliability, the
transmission lines are run in pairs so that loudspeakers located In any given
aroa can he alternately connected.

To (mprove operatinnal efflclency the site paging system is divided into four
zones plus an all zone mode. The zones are as follows:

Zone Area Covered

A Reactor, Reactor Auxiliary, Turbine
and Diesel Generator Bulldings

C Fuel Handling and Waste

Processing Bullding

9.5.2-2 Amendment No. 15
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n Perimeter/Outlying Bulldings
A Administration Building

Zones A and € each have a dedicated paging equipment rack. Zones D and E have
A common equlpment rack.

The pre-compressor amplifiers, power amplifiers, and active tone generators
(described tn Paragraph ¢ below) are monitored by a supervisory signal.

Failure of any of these components is detected and annunciated locally at the

rack and {n the Control Room. 15

Fallure of a pre-compressor amplifier will mute half or one quarter of the
lowlspoakers in a paging zone. Malfunction of a power amplifier will affect
ane quarter or one cighth of the loudspeakers in a zone. In no case will an
irea or bullding lose total coverage.

Fach paging equipment rack is provided with a spare preamplifier and power
waplifler (to replace any of the active units) which is normally connected to
the subsystem with plug=in devices, and a standby tone generator (described in
Pareraph ¢ helow) that will astomatically he connected in each equipment rack
in case of primary equipment fallure,

If 4 transmission 1ine Is severed, loudspeakers connected downstream of the
broak will be muted. Uf a transmission line is shorted the channel 1is muted.,

Voleo paglng signals are initiated from plant PABX telephones through the PABX
tolophone switching unit and Interface equipment, and by "Communication

Stoat bons™ loeated ia the Control and Auxiliary Control Rooms. The paging 15
cones are accossed from the telephones by dialing the appropriate code

qumbore  The “Communication Statlons” provide direct Input to the paging

wystom hypassing the PABX telephone system and have priority over the PABX
telephone inftiated signal., A selector switch is provided at each of these
“Communleat lon Stations” to select zone priority access or all zone priority

acewss control,

«) Each paglog equipment rack has a site alarm signal module provided with

two wolid state tone generators. The tone generators are arranged such that

ane penerator Ls active and the other is standby. If the active generator

falls, the standby penerator will be automatically connected and an

anmine Lat ton signal sent to the Control Room. They are remotely controlled by
pushhatton stations on the Control Room and auxilliary control panel. The tone |]5
generitor signals are fed to the paging amplifiers and broadcasted through the
Lomdspeaker system covering the entire site.

Plant svacuat ton sitnals are (n accordance with 10CFRY0, Appendix F. Fire
Vlarm wlpgnals meet appropriate NFPA Standards.

9.5.2-3 mﬂd"ﬂt No. 15
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d) The sound-powered headset communication system consists of remote jack
statlons, master panels, sound powered headsats and wiring. 1t provides
communicat Llon between the Control Room and auxiliary control panel and
technicls adjusting remote instrumentation and performing other routine
malatenance. The system (s available for use by all plant personnel., Tt is
sopmented so that the Waste Processing Building and the remainder of the plant
have Iadependent flve channel systems. The refueling operatlon has one
dedleated channel in this system. The systems are accessed via jack stattions
lacated at control panels, relay cabinets, {nstrument racks, switchgear,
MCC's, motors, pumps and important equipment. Channels terminate in the
Control Room where plug-in patches, to allow temporary circult
Interconnect lons, can be made at the master panel should the need arise.

Kaeh channel/eircult consists of a two-conductor shielded line interconnecting
the romote statlons. A five jack assembly is provided at each remote station,
into which the portable headset equipment can be plugged. This arrangement

A lows for handsfree operation and requires no amplifiers. This system also
worves as hack=up to the normal communications system (PABX) .

If 4 sone cable Ls severed producing an open circuit, the jack statlions
commected downstream will he lost, {f the wires are shorted sound powered
communication tn the independent five channel system will be partially or
totally lost.

The sound powered system is a simple system that does not require a power
supply. Component fallure is a minimum.

) An interior antenna system for (nside building radio signal coverage s
provided. This antenna system will he used by the security radio system

Al the plant operations and maintenance radio system. Should any
teansmission or control Lines he faulted, depending on the faults location and
nature, A portion of the system will still be operative.

All radlo stations and auxiliary equipment are located in alr-conditioned,
limited access areas.

f) Working stations which may require attention during transient events
are shown in Table 9.5.2-1. Communication facllities are provided between
thewe working stations and the main control and auxiliary control rooms to
mitigate the consequences of transient, acclident and fire conditions.

All areas meet the Occupational Safety & Health Administration nolse
requirements which are 115 db(a) for emergency and translent conditions and
30 dh(a) for normal conditions.

fNommunication hetween personnel performing cold shutdown can be established by
the use of the installed PBX system, the (nstalled sound powered telephone
wystem or the walkie-talkie routinely used by operatlions personnel. Adequate
manpower will be avatllable to complete all necessary action (n the time
roquired to heing the plant to a stable cold shutdown condition following a
postulated flre (n any single flre area.
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The following criteria are used to maintain reliable, distinct, and clear
communicatlon between the Control Room and auxilliary control room and the 15

referenced working stations having the indicated background and/or maximum
noise levels:

a) Areas with noise levels above 100 Decibels, db(a)

1) For telephone stations, a sound-proof booth or waist-high
acoustical shicld and a noise cancelling microphone in the handset
insteument are provided.

2)  The paging system coverage is reinforced by providing paging
lowdspeakers with additional audio power (through line matching
transformers) and locating them closer together.

})  The sound powered headset, used in these areas, is provided with a
noise shielded microphone and is specially designed to operate clearly
in arcas with noise levels up to 130 db(a).

4) Portable handheld radios can be provided with plug=in type
headsets furnished with noise shielded microphones, designed to operate
in arecas with noise levels of 120 db(a) as required.

bh) Arcas with noise levels between 80 and 100 Decibels, db(a)

1) Telephones are provided with nolse cancelling microphones. A
waist=high acoustical shield is provided as required for each station.

&) Paging coverage procedures similar to the ones stated in
Paragraph a)?2) above are followed.

1) Sound-powered headsets are provided with a boom microphone
desipgned to operate within this noise level range.

4) Portahle handheld radios can be provided with plug-in type
headsets furnished with boom microphones as required.

¢) Areas with noise levels below 80 Decibels, db(a)

1) Communication facilities at working stations located in these
areas are Individually evaluated to determine Lf there {s a need to
provide them with special equipment as noted in Paragraph b) above. If
Paragraph b) requirements are not necessary, standard type
communication {nstruments are furnished.

The following communication facilitlies are provided at or near each working
statlon described in a), h), and ¢) above:

a) A telephone station
h) A paging speaker
¢) A sound-powered jack station

90502-5 mnd.‘l‘lt NO. ls
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d) Radio comminication 1s also available to those working statfons
that are able to receive radio signals, An interior antenna svstem for {nside
radin sitnal roverape is provided for this purpose.

The vommunicat lon system and Its assoclated power supplies are provided as
deserihed bolow:

a) High Level Intraplant Paging System - 120V AC power {s supplied from the
non=Class IE Uninterruptible Power Supply (UPS) bus through power distribution
panels, The non-Class IE UPS System consists of rectifier/inverter source.
Inverter (s normally supplied through its rectifier from a non-Class |E 4RV
Hee (In21).  Should this voltage drop below the required level, the inverter is
supplicd automatically from the 250V DC battery (DP-1-250). 1In addition, each
fnverter can be bypassed manually and directly fed through the 480V non-Class
IE MCC,

The configuration of the I'PS System {s shown on Fig., 8,1.,3-3 of SHNPP FSAR,

h) Radio Communication System (Operations/Matintenance & Security) =
Same as Intraplant Paging System

c) Sound Powered Headset Intercom System - Does not require Flectrical
Power Supply

d) PABRX System

1) Primary Unit (2250 Line): During normal plant operation, 4ROV AC
power (s supplied from 48BNV power center located {n the
administrative building 1-4A71, Upon loss of normal AC power a
hattery is provided to keep the PABX System operating for
approximately one hour after power interruption, The hattery and
charger {s located in the backup unit (900 Line) PABX room.

?7)  Backup Unit (900 Line): A 4BOV feed from the Motor Control
Center 5D in the security building is provided to supply power to
the 900 Line PARX System. In the event of loss of normal power
this MCC will he automatically supplied by the auxillary (security)
diesel enpgine penerator assuring a reliable power supply to the 900
Line PABX,

e) Microwave Fquipment = Same as described for 900 Line PARX System

f) Southern Bell -~ Same as described for 900 Line PABX System

Resides the rellability provided with each subsystem, the strength of the
onsite communication system lies in the overlapping coverage given hy the
suhsystems,

9.%2,2.2 Offsite Communication

During normal operations, offsite telephone service {8 provided to the plant
hy Southern Bell central office trunks and dial tie trunks connected to the

CP&lL telephone network, In the event that commercial telephone service 1s
Tost, tie lines may be used or an emergency communications link can he set up

9.5.2-6 Amendment No, 10
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from the Control Room or from the central alarm station via the two-way radio
system, and/or CP&L's microwave system, which are both available to the plant.

9.%2:,2.3 Communications During Fire Emergencies

During a fire emergency, the operation and malntenance two-way radio system
will he used by the fire brigade and other operations personnel required to
achlove safe plant shatdown. This system is totally independent from the
plant security radio system and will not interfere with it in any manner. The
system is designed to satisfy the requirements of Appendix A of BTP 9.5-1.

9.%:.2:.% Inspection and Testing

Prevent lve and corrective maintenance programs will be implemented by Carolina
Power & Light Company. Communication equipment purchasing specifications
require vendors to furnish complete operating and maintenance instructions for
power plant personnel use.

A Tunctional test will he performed to assure effective communications hetween
plant personnel in all vital areas during maximum plant noise conditlions under
various operating conditions., All systems are to be inspected regularly and
underpgo operational checks to ensure service readiness and effectiveness. A
complement of necessary spare parts, tools and test equipment are avallahle.

Communicat lon system protective measures are in some cases bullt in the
cquipment , in other {nstances they are provided in the design of the
subsystems,  Fach of the subsystems is provided with a dedicated conduit
systems  The wiring 18 sectionalized by areas, floors and or buildings to
facilitate trouble~shooting.

The PABX and loudspeaker paging systems are monitored by control room

e iators.

N.9% 2.4 Instrumentat fon

The following are annunciated in the Control Room: 15
n) Loss of power to the PABX Telephone System and

h) Loss of output of any of the paging preamplifiers, power amplifiers

ar the site alarm generators,

T Amendment No. 15
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SUMMARY OF ONSITE COMMUNICATION SYSTEM CAPARILITIFS AND
NOISE CONSIDERATION DURING TRANSIFNTS AND/OR ACCIPENTS

MAX IMUM COMMUNICATION SYSTFMS AVATLABLF AND MAXIMITM
ANTICIPATED BACKGROUND NOISE FOR EFFECTIVE COMMUNICATIONS
SOUND TELEPHONE SOUND POWERED RIGH LFVEL PORTARLE
LEVELS 5 JACK STATIONS PAGING URF RADIO
STATION dBA (d8A) (h) (dBA) (h) (dra) () (dRrA) (h)

Main Control Room 70 80 (b) 80 (b) 115 80 (a)
Auxiliary Control Pamel Area 75 80 (b) 80 () 115 80 (a)
Containment Spray Pump Areas 95 100 (e) 100 (e) 115 100 (e)
Shutdown Cooling Heat

Exchanger Areas 100 (c)

Diesel Gemerator Rooms 125 (4)

Charging Pump Areas 100 (e)

L.P. Safety Injection Pump Areas 100 (c)

CCN Pump Areas 100 (c)
Auxiliary Feedwater Pump Areas 100 (c)
H.P. Safety Injection Pump Areas 100 (c)
Essential Switchgear Rooms 100 (¢)
Notoas:

a) Subject to verificstion during startup.

b) Standard type communication equipment.

¢) Telephone equipped with noise cancelling microphones.

d) Soundproof booth or acoustic sheild and noise cancelling microphones.

e) Boom microphome with ear-muff type headset.

f) Noise shielded microphone with ear-muff type headset.

g) Provided with additiomal power and additiomal spacing as appropriate.

h) After the plant is operationmal communication capability in light of actual background noise will
be evaluated. Modifications will be made if necessary.
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Yo} LIGHT ING SYSTRNS

Yede be l WUm Bases

Lighting Systems are designed to provide tllumination throughout the plant
durtng noewal and other than normal plant operation. The levels of
tibwmination are the winilmwn average, maintained foot candles as specified in
Che Hlluminating kngineering Soclety Handbook, fourth edition.
Mercury=containing tllumination sources (flourescent, mercury, metal halide
and high=pressure sod{um lamps, all containing small amounts of mercury) are
prohibited in the vicinity of systems that could return mercury contamination
Lo thwe primary systewm. The above criteria prohibits the use of mercury
Lilumination sources (n the Contalnment, and areas where fuel s

hamiled (this does not Include the entire Fuel Handling Building). Where

wercury Lllumination sources are prohibited, incandescent sources are
ut 1l Lzed,

e Lighting systems and thelr power sources are designe! to provide
sulticient (llunination to enable the plant operators to perform all manual
dperations required at all times and to move safely through essential areas of
Lhw plant,

Plant Lighting is divided (nto three main systems:

1) Normal AC Lighting System
h) Worwal /Emergency (N/k) AC Lighting Systew
¢) DG bmergency Lighting System

Normal AL Lighting System

e noraal AC Lighting s energlzed continuously from the plant nonsafety
fulated 480V auxiliary system motor centrol centers through 3 phase, 4 wire,
A =4BUN/ZTIV or 4GB0 <20BY/14UV dry type transformers. These transformers
tecd local area Lighting panels. The Normal AC Lighting System is operable
when the plant (s In a norwal operating mode or when offsite power is
avaliable,  The normal operating mode includes the plant startup mode with
oltwite power avallable, the plant running mode with the unit auxiliary
Lranntorwers supplylng auxiliary power, and the plant hot or cold shutdown
ode with oftsite power avallable. The normal Lighting system provides
approximately 80 percent of the total plant (llumination,

Normal /kmergency (N/E) AC Light )

Thw Norwal/kmergency AC Lighting System which L8 non Class 1K, non~Seismic
Lategory L in energlzed continuously from the plant safety related 480V

A illary wystem motor control centers through 3 phase, 4 wire, 480 =480Y/270V
OF GBU =JOBY/1Z0V dry type trunsforuers.

9.5.3-1
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These transformers feed normal/emergency local area lighting panels. The
normal emergency Lighting is avatlable under all plant conditions. A
redund it system consisting of two separate and distinct trains, A and B, of
N/K Lighting is provided. Upon normal offsite power failure, each train of
the N/E Lighting load is recnergized automatically from its associated
cmeirency diesel generator source. N/E lighting comprises approximately 20
porcent of the normal plant lighting load. FEither train of the N/E lighting
provides the necessary lighting essential to the safe and orderly operaticn of
the plant during loss of normal AC power.

Normal/Emergency lighting is provided to all plant areas, including those
areas required for safe shutdown of the reactor and evacuation of personnel in
the event of an accident, except for Turbine Building Elevation 314 ft. and
the Yard Area. The Yard Area is serviced by security lighting.

Approprlate isolation is provided between the non safety related N/E
lishting and the safety related equipment.

G Fmergency Lighting System

The NC Emergency Lighting System, which is non Class IE and non-Seismic
Catepory 1, provides {llumination during loss of either train of the normal
emergency lighting sources in the Control Rocam, the auxiliary control panel,
and the computer coom. The source of power for the DC Emergency Lighting
System, which is autcmatically energized upon loss of either train A or 8 of
the normal/emergency lighting system, is the station 125V battery. Operation
of the DC Emergency Lighting System is annunciated in the Control Room to
prevent accldental depletion of the battery.

ln the balance of plant areas, DC emergency lighting is provided by
solf-contained storage battery lighting fixture assemblies.

9.5.%.) Safety Evaluation

Light ing systems provide {llumination throughout the plant during normal and
ibnormal plant operation. Upon loss of normal power, the NC Emergency
Liahting System is automatically energized. Approximately 10 seconds after
the loss of normal AC power, the redundant AC Normal Emergency Lighting System
(A and B) receives power from the standhy diesel generators so failure of one
system will not result in failure of the other system, and the DC Emergency
Lighting System is automatically deenergized. The DC Emergency Lighting
System is automatically energized in the event that the redundant

AC Normal/Emergency Lighting System fills.

These provisions are further enhanced in the control room by providing a
support system for the lighting and suspended ceiling that has heen
soismically deslgned for the design basis seismic event. In all other safety
related areas of the plaat, seismically designed lighting supports are
autilized in locatlions where their failure would adversely affect safe shutdown
of the reactor.

9.5.3-2 Amendment No. 15



SHNPP FSAR

9.5%.4 DIESEL GENERATOR FUEL OIL STORAGE AND TRANSFER SYSTEM

The function of the Diesel Generator Fuel 0il Storage and Transfer System
(DGFOSTS) is to store, maintain, and supply fuel oil to the standby diesel
penerators as required for all modes of diesel generator operation during
noraal and abnormal site and plant conditions.

9.5.4.1 Design Bases

The DCFOSTS design is based on the following requirements and criteria:

a) The onsite storage capacity of the system provides sufficient fuel oil
for continuous operation of each diesel generator at maximum rated load for at
least seoven days.

h) The system ensures the availability of fuel to at least one of the two
diesels assuming any single active or passive failure of one of its
components.

c) The system is designed to Seismic Category I requirements and as such
will remaln functional during and after the safe shutdown earthquake (SSE).

d) The system is protected from the effects of other natural phenomena
including the probahle maximum flood, the design basis wind loading, and the
desian basis tornado.

o) The system is protected from the effects of internally generated
missiles, high energy line breaks and through wall leakage cracks associated
with moderate energy pipe ruptures.

f) Redundant elements of the system are physically separated to the extent
necessary to ensure that no single active failure in the system will affect
redundant components.

) All system components are designed and arranged to permit inspection,
cleaning, maintenance, and repair of the system.

h) The system is designed to minimize the chance of deleterious material
from entering the system during refilling periods.

i) The emergency Diesel Fuel 0il Storage and Transfer System complies with
all requirements of ANSI Standard N195-1976, "Fuel 0il Systems for Standby
Diesel Generators,” except for the following:

a) “An over-flow line from the day or integral tank to the supply tank
shall be provided

h) "A strainer shall be provided for each engine....The strainer shall
be of duplex design.”

¢) "One differential pressure: ¢.dicator for each duplex strainer and
control room alarm.”

9.5.4~1 Amendment No. 15
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The day tank overflows to the building floor drain system and then is pumped

to an oil separator unit located in the yard for eventual disposal. This

arrangement has sufficient margin bhetween the day tank high level signal and

the overflow conneetion to allow for thermal expansion and permit the return

ol unused fael otl to the tank without overflow. In addition, if the fuel oll |
transfer pum. falls to stop upon receipt of high day tank level signal, the

solenoid operated valve, located in the inlet to the day tank, will close on
high-high level signal, thereby preventing overflow. ‘

The diesel fue! oil transfer pumps are provided with a single basket stralner
in the pump suction line. The strainer was conservatively sized and the
pressure drop across the strainer is negligible at the design flow rate even
when the strainer is 90 percent clogged. Therefore, clogging during seven
days of operation of the diesel generator is unlikely. However, for pump
protection, the suction line is provided with a flow switch to alarm abnormal
conditions,

9.5%.4.2 System Description

The system consists of two separate, independent fuel oil supply subsystems,
oach serving one of the two standby diesel generator engines. Each of these
redundant subsystems consists of one fuel oll storage tank, one transfer pump,
one day tank, i{nterconnecting piping valves, and associated instruments and
controls. The flow diagram is shown on Figure 9.5.4-1.

The two fuel oll storage tanks are horizontal, reinforced concrete tanks with
steel liners, located underground in the yard and designed to Seismic
Category 1 requirements. Fuel consumption of the diesel generator at rated
load is 445 gal/hr. Each fuel oil storage tank will contain enough diesel
fuel for continuous operation of the diesel generator for seven days at rated
load plus adequate additional capacity for testing in accordance with ANS T
N195-1976. A comparison of design basis fuel oil consumption and fuel oil
storage tank capacity is shown in Table 9.5.4-1. This storage capacity
provides ample time for obtaining additional fuel oil, since additional fuel
oll is readily available within eight hours. See Section 9.5.4.6 for a
discussion of local sources of fuel oil. Fuel delivery to the plaat is by
rail ear or truck. Two rail car fuel oil unloading pumps are provided for the
two fuel oil storage tanks. The fuel oil unloading pumps transfer the fuel
oll from the delivery vehicle to the fuel oil storage tanks. Two connections
are provided so that fuel can be receivel from trucks.

The diesel fuel oil transfer pump is a horizontal, centrifugal pump located
helow pgrade in a separate compartment adjacent to the fuel oil storage tank.
The fuel oil transfer pump powered by i{ts assoclated diesel generator is sized
to provide a flow of approximately three times the maximum engine consumption
rate and is automatically controlled through the use of level switches
activated by day tank fuel level. Upon demand, the diesel fuel oil is pumped
from the fuel oll storage tank and through one simplex strainer iuto the
Alesel fuel ofl day tank. A recirculation line is provided at the discharge
of the fuel oil transfer pump to protect the pump in the eveut of flow
hlockage.

9.5.4-2 Amendment No. 15
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In each Tuel oil supply subsystoem, the fuel oil transfer pump maintains the
fucl oil level within its associated diesel generator day tank. The day tanks
are vertical steel tanks located in separate, isolated, fire resistant
compartments, and situated so as to assure gufficient positive pressure at the
engine tael pumps. The volume of each day tank provides approximately six
hours of storage assuming maximum engine fuel consumption. The tank drains
and overf lows to the building floor drain system and is then delivered to an
oil separator unit located in the yard for eventual disposal. The handling of
excoss fuel is at variance with the SRP 9.5.4 Paragraph 111-5d. However, this
arrangement is acceptable since sufficient margin {s provided between day tank
high level signal and the overflow connection to allow for thermal expansion
ol the contents and to permit the return of unused fuel oil to the tank
without overflow. 1In addition, if the fuel oil transfer pump fails to stop
apon receipt of high day tank level signal, the solenoid operated valve,
located in the inlet to the day tank, will close on high-high level signal
thereby preventing overflow.

The diesel day tank enclosures are provided with exhaust ventilation to the
outside, with three hour fire rated walls and doors and can contain the
maximum oil spill resulting from a day tank failure.

Upon receipt of a signal initiating diesel start, the diesel engine shaft
driven fuel pump takes suction from its associated day tank and pumps fuel oil
to the diesel as required and recirculates that portion not consumed by the
divsel back to the day tank. A manual isolation valve is located at the day
tank nozzle in the fuel oil supply piping to the diesel engine.

Design parameters for the system components are listed in Table 9.5.4~1.

9.5.4.3 Safety Evaluation

The Diesel Generator Fuel 0il Storage and Transfer System (DGFOSTS) is a
satety related system required to support diesel generator operation following
loss of offsite power ander all postulated conditions.

tach fuel oil storage tank provides a source of fuel oil to an independent

supply train serving the diesel of one redundant train and each tank contains 15
the design basis onsite storage capacity for each associated diesel. A single

i ai lure analysis of the system is presented in Table 9.5.4-2.

All fuel oil piping commencing at the first flange outside the main fuel oil

storage tank and continuing up to the diesel engine mounted piping and llS
components is ASME Section [II, Class 3., Engine mounted piping and components

are non-ASME TLL and designed to ASTM requirements. Figure 9.5.4-2 shows fuel

oil piping schematic.

Fael oil supply piping to the main fuel oil storage tank is non-safety related
and not required to support the operation of the diesel generator. The fuel

il storage capacity provides the design basis onsite storage capacity for two 13
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diesels and is provided with a manway located on the top which could be used
to fill the tank. Non-ASME, Section [II, Class 3 tank penetrations are
embedded in the reinforced concrete walls of the storage tank,

The DGFOSTS, except for the fuel unloading pumps, the fuel oil storage tanks,
the fuel oil tvansfer pumps and associated piping and valves, is located
within the confines of the Diesel Generator Building as shown on

Figure 9.5.4-1. The Diesel Generator Building is designed to wichstand the
effects of the safe shutdown earthquake, the design bases tornado, the
probable maximum flood with the associated wave runup, and the design bhases
wind as discussed in Chapter 3. This precludes damage to protected portions
of the system from these sources.

Those components not within the Diesel Generator Building are protected
against design basis natural phenomena as follows:

a) The fuel oil unloading pumps and associated piping require no
protection since an alternate means of filling the fuel oil storage tank is
provided in the form of a manway located at the top of each tank;

b) The fuel oil storage tanks, and fuel oil transfer pumps with associated
piping and valves are located below plant grade. This combined with the
reinforced concrete design of the storage tanks and transfer pump cooms

assures protection from tornado effects. These components are also desiined
to withstand SSE effects;

c) The fuel oil storage tanks' vent and fill pipes are located at an
elevation so as to provide design flood level protection, and protection from
maximum net water accumulation for design storm conditions in the plant area.
The fuel oil storage tank vent is equipped with a flame arrestor, which
provides fire protection, and is located within a concrete enclosure which
provides protection from tornado missiles; and

d) The only buried piping (labeled yard on Figure 9.5.4-1) in the DGFOSTS
is cathodically protected and protected from missiles by approximately five
feet of earth cover. Refer to Section 3.5 for missile protection of burie