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Appendix R to Part 50—Fire Protection
Program for Nuclear Power Facilities
Operating Prior to January 1, 1979
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With respect to certain generic issues for such facilities it sets
forth fire protection features required to satisfy Criterion 3 of Appendix A to this
part.
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Criterion 3 of Appendix A to this part specifies that “Structures, systems, and
components important to safety shall be designed and located to minimize,
consistent with other safety requirements, the probability and effect of fires and

explosions.”
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When considering the effects of fire, those systems associated with achieving and
maintaining safe shutdown conditions assume major importance to safety because

damage to them can lead to core damage resulting from loss of coolant through
boiloff.
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The phrases “important to safety,” or “safety—related,” will be used throughout this
Appendix R as applying to all safety functions. The phrase “safe shutdown” will be
used throughout this appendix as applying to both hot and cold shutdown functions.
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Because fire may affect safe shutdown systems and because the loss of function of

systems used to mitigate the consequences of design basis accidents under postfire

conditions does not per se impact public safety, the need to limit fire damage to
systems required to achieve and maintain safe shutdown conditions is greater than
the need to limit fire damage to those systems required to mitigate the
consequences of design basis accidents. Three levels of fire damage limits are
established according to the safety functions of the structure, system, or

component:
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Safety function Fire damage limits



Hot Shutdown One train of equipment necessary to achieve hot
shutdown from either the control room or

%502 MDEZE emergency control station(s) must be maintained

Safe shutdown M HIZ5|H#HY, [free of fire damage by a single fire, including an
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Cold Shutdown Both trains of equipment necessary to achieve
cold shutdown may be damaged by a single fire,
including an exposure fire, but damage must be
limited so that at least one train can be repaired
or made operable within 72 hours using onsite
capability.
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Design Basis Accidents Both trains of equipment necessary for mitigation
%502 DEZ of consequences following design basis accidents
may be damaged by a single exposure fire.
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1 Exposure Fire. An exposure fire is a fire in a given area that involves either in situ
or transient combustibles and is external to any structures, systems, or components
located in or adjacent to that same area. The effects of such fire (e.g., smoke, heat,
or ignition) can adversely affect those structures, systems, or components important

to safety. Thus, a fire involving one train of safe shutdown equipment may constitute
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an exposure fire for the redundant train located in the same area, and a fire involving
combustibles other than either redundant train may constitute an exposure fire to

both redundant trains located in the same area.
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The most stringent fire damage limit shall apply for those systems that fall into more
than one category. Redundant systems used to mitigate the consequences of other
design basis accidents but not necessary for safe shutdown may be lost to a single
exposure fire. However, protection shall be provided so that a fire within only one

such system will not damage the redundant system.
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II. General Requirements
I.—HREREIE
A. Fire protection program.

A fire protection program shall be established at each nuclear power plant. The
program shall establish the fire protection policy for the protection of structures,
systems, and components important to safety at each plant and the procedures,

equipment, and personnel required to implement the program at the plant site.
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The fire protection program shall be under the direction of an individual who has
been delegated authority commensurate with the responsibilities of the position and
who has available staff personnel knowledgeable in both fire protection and nuclear

safety.
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The fire protection program shall extend the concept of defense—in—depth to fire

protection in fire areas important to safety, with the following objectives:
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To prevent fires from starting;
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To detect rapidly, control, and extinguish promptly those fires that do occur;
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To provide protection for structures, systems, and components important to safety
so that a fire that is not promptly extinguished by the fire suppression activities will

not prevent the safe shutdown of the plant.
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B. Fire hazards analysis.

A fire hazards analysis shall be performed by qualified fire protection and reactor
systems engineers to (1) consider potential in situ and transient fire hazards; (2)
determine the consequences of fire in any location in the plant on the ability to
safely shut down the reactor or on the ability to minimize and control the release of
radioactivity to the environment; and (3) specify measures for fire prevention, fire

detection, fire suppression, and fire containment and alternative shutdown capability



as required for each fire area containing structures, systems, and components

important to safety in accordance with NRC guidelines and regulations.
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C. Fire prevention features.

Fire protection features shall meet the following general requirements for all fire
areas that contain or present a fire hazard to structures, systems, or components

important to safety.
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1. In situ fire hazards shall be identified and suitable protection provided.
BIEDNKNT—REHEL. ZTLTCEYIGHEZRETHE

2. Transient fire hazards associated with normal operation, maintenance, repair, or
modification activities shall be identified and eliminated where possible. Those
transient fire hazards that can not be eliminated shall be controlled and suitable

protection provided.
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3. Fire detection systems, portable extinguishers, and standpipe and hose stations

shall be installed.
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4. Fire barriers or automatic suppression systems or both shall be installed as
necessary to protect redundant systems or components necessary for safe

shutdown.

BT (BEZIE?) FXBEHNERRE. LLEZOMANRLELEREREF
LEDF-BITHBELEENDEZERDIVRAT LFIHEFEETFLH-OICEHESNAEA
BIELY,

5. A site fire brigade shall be established, trained, and equipped and shall be on site

at all times.
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6. Fire detection and suppression systems shall be designed, installed, maintained,
and tested by personnel properly qualified by experience and training in fire

protection systems.
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7. Surveillance procedures shall be established to ensure that fire barriers are in

place and that fire suppression systems and components are operable.
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D. Alternative or dedicated shutdown capability.

In areas where the fire protection features cannot ensure safe shutdown capability
in the event of a fire in that area, alternative or dedicated safe shutdown capability

shall be provided.
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IIl. Specific Requirements
I EREREE
A. Water supplies for fire suppression systems.

Two separate water supplies shall be provided to furnish necessary water volume

and pressure to the fire main loop.
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Each supply shall consist of a storage tank, pump, piping, and appropriate isolation
and control valves. Two separate redundant suctions in one or more intake

structures from a large body of water (river, lake, etc.) will satisfy the requirement
for two separated water storage tanks. These supplies shall be separated so that a

failure of one supply will not result in a failure of the other supply.
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Each supply of the fire water distribution system shall be capable of providing for a
period of 2 hours the maximum expected water demands as determined by the fire
hazards analysis for safety—related areas or other areas that present a fire exposure

hazard to safety— related areas.
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When storage tanks are used for combined service—water/fire—water uses the

minimum volume for fire uses shall be ensured by means of dedicated tanks or by



some physical means such as a vertical standpipe for other water service.
Administrative controls, including locks for tank outlet valves, are unacceptable as

the only means to ensure minimum water volume.
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Other water systems used as one of the two fire water supplies shall be
permanently connected to the fire main system and shall be capable of automatic
alignment to the fire main system. Pumps, controls, and power supplies in these
systems shall satisfy the requirements for the main fire pumps. The use of other
water systems for fire protection shall not be incompatible with their functions
required for safe plant shutdown. Failure of the other system shall not degrade the

fire main system.
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B. Sectional isolation valves.

Sectional isolation valves such as post indicator valves or key operated valves shall
be installed in the fire main loop to permit isolation of portions of the fire main loop

for maintenance or repair without interrupting the entire water supply.
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C. Hydrant isolation valves.

Valves shall be installed to permit isolation of outside hydrants from the fire main for

maintenance or repair without interrupting the water supply to automatic or manual



fire suppression systems in any area containing or presenting a fire hazard to

safety—related or safe shutdown equipment.
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D. Manual fire suppression.

Standpipe and hose systems shall be installed so that at least one effective hose
stream will be able to reach any location that contains or presents an exposure fire

hazard to structures, systems, or components important to safety.
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Access to permit effective functioning of the fire brigade shall be provided to all
areas that contain or present an exposure fire hazard to structures, systems, or

components important to safety.
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Standpipe and hose stations shall be inside PWR containments and BWR
containments that are not inerted. Standpipe and hose stations inside containment
may be connected to a high quality water supply of sufficient quantity and pressure
other than the fire main loop if plant—specific features prevent extending the fire
main supply inside containment. For BWR drywells, standpipe and hose stations shall
be placed outside the dry well with adequate lengths of hose to reach any location

inside the dry well with an effective hose stream.
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E. Hydrostatic hose tests.

Fire hose shall be hydrostatically tested at a pressure of 150 psi or 50 psi above
maximum fire main operating pressure, whichever is greater. Hose stored in outside
hose houses shall be tested annually. Interior standpipe hose shall be tested every

three years.
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F. Automatic fire detection.

Automatic fire detection systems shall be installed in all areas of the plant that
contain or present an exposure fire hazard to safe shutdown or safety—related
systems or components. These fire detection systems shall be capable of operating

with or without offsite power.
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G. Fire protection of safe shutdown capability.

1. Fire protection features shall be provided for structures, systems, and
components important to safe shutdown. These features shall be capable of limiting

fire damage so that:
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a. One train of systems necessary to achieve and maintain hot shutdown conditions
from either the control room or emergency control station(s) is free of fire damage;

and

b. Systems necessary to achieve and maintain cold shutdown from either the control

room or emergency control station(s) can be repaired within 72 hours.
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2. Except as provided for in paragraph G.3 of this section, where cables or
equipment, including associated non—safety circuits that could prevent operation or
cause maloperation due to hot shorts, open circuits, or shorts to ground, of
redundant trains of systems necessary to achieve and maintain hot shutdown
conditions are located within the same fire area outside of primary containment, one
of the following means of ensuring that one of the redundant trains is free of fire

damage shall be provided:
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a. Separation of cables and equipment and associated non—safety circuits of
redundant trains by a fire barrier having a 3—hour rating. Structural steel forming
a part of or supporting such fire barriers shall be protected to provide fire

resistance equivalent to that required of the barrier;
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b. Separation of cables and equipment and associated non—safety circuits of
redundant trains by a horizontal distance of more than 20 feet with no intervening
combustible or fire hazards. In addition, fire detectors and an automatic fire

suppression system shall be installed in the fire area; or

b. TRMEDHARFDIL. r—J )L B RUVEET SIER LB K IIN7E %
DORKEDBNDHDIZFFMNOKERS 20 T — U LEZREEHD BT HE, MZ T,
KRB/ EEFEN D AT LI ERRBRAICERESINGITNIEESE,

c. Enclosure of cable and equipment and associated non—safety circuits of one
redundant train in a fire barrier having a 1-hour rating, In addition, fire detectors and

an automatic fire suppression system shall be installed in the fire area;
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Inside noninerted containments one of the fire protection means specified above or

one of the following fire protection means shall be provided:

HESNBMBRANTIE, LEEORKGERRDIE1D, FIEUTISEITS
NBHRKPHEA KD 1 DARESNGITNIEESA,

d. Separation of cables and equipment and associated non—safety circuits of
redundant trains by a horizontal distance of more than 20 feet with no intervening

combustibles or fire hazards;
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e. Installation of fire detectors and an automatic fire suppression system in the fire

area,; or
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f. Separation of cables and equipment and associated non—safety circuits of

redundant trains by a noncombustible radiant energy shield.
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3. Alternative or dedicated shutdown capability and its associated circuits,’
independent of cables, systems or components in the area, room, zone under

consideration should be provided:
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a. Where the protection of systems whose function is required for hot shutdown

does not satisfy the requirement of paragraph G.2 of this section; or
a. EaFELICKELGKEZE T ORMDIGEN G2 DEHZHI-SEIMEE

b. Where redundant trains of systems required for hot shutdown located in the same
fire area may be subject to damage from fire suppression activities or from the

rupture or inadvertent operation of fire suppression systems.
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In addition, fire detection and a fixed fire suppression system shall be installed in the

area, room, or zone under consideration.
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H. Fire brigade.

A site fire brigade trained and equipped for fire fighting shall be established to
ensure adequate manual fire fighting capability for all areas of the plant containing

structures, systems, or components important to safety.
H.SHBABX
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The fire brigade shall be at least five members on each shift. The brigade leader and
at least two brigade members shall have sufficient training in or knowledge of plant
safety—related systems to understand the effects of fire and fire suppressants on

safe shutdown capability.
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The qualification of fire brigade members shall include an annual physical
examination to determine their ability to perform strenuous fire fighting activities.
The shift supervisor shall not be a member of the fire brigade. The brigade leader
shall be competent to assess the potential safety consequences of a fire and advise
control room personnel. Such competence by the brigade leader may be evidenced
by possession of an operator’s license or equivalent knowledge of plant safety—

related systems.
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The minimum equipment provided for the brigade shall consist of personal protective
equipment such as turnout coats, boots, gloves, hard hats, emergency
communications equipment, portable lights, portable ventilation equipment, and

portable extinguishers.
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Self-contained breathing apparatus using full-face positive—pressure masks
approved by NIOSH (National Institute for Occupational Safety and Health —approval
formerly given by the U.S. Bureau of Mines) shall be provided for fire brigade,
damage control, and control room personnel. At least 10 masks shall be available for
fire brigade personnel. Control room personnel may be furnished breathing air by a
manifold system piped from a storage reservoir if practical. Service or rated

operating life shall be a minimum of one—half hour for the self-contained units.
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At least a 1-hour supply of breathing air in extra bottles shall be located on the
plant site for each unit of self-contained breathing appratus. In addition, an onsite 6—
hour supply of reserve air shall be provided and arranged to permit quick and

complete replenishment of exhausted air supply bottles as they are returned.
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If compressors are used as a source of breathing air, only units approved for

breathing air shall be used and the compressors shall be operable assuming a loss of
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offsite power. Special care must be taken to locate the compressor in areas free of

dust and contaminants.
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I.  Fire brigade training.

The fire brigade training program shall ensure that the capability to fight potential
fires is established and maintained. The program shall consist of an initial classroom
instruction program followed by periodic classroom instruction, fire fighting practice,

and fire drills:

HIE DI T AT S L&, BEMGRKITHIET SO DREND LI, #FF
SNBHIEERIALLGFNIEGESLEN, TATS LK RPDFEETOT T LITHL
T, EHRGIRE. A ORE . RWHEBGIIENSBESNZ TN (TSN

1. Instruction

ARSI Ay

a. The initial classroom instruction shall include:
RADEBEZEICBVWTEFNLETNELLLVLDIFLTOEY THS:

(1) Indoctrination of the plant fire fighting plan with specific identification of each

individual's responsibilities.
FEEANDEFEOEKNGHREEZFIEFHREFMAEHTEOHRE

(2) Identification of the type and location of fire hazards and associated types of

fires that could occur in the plant.

FEFNOREERBRATREET DAL HIXNKDERIEDIFELHLISFTELEET S
KK DIEHEDFE

(3) The toxic and corrosive characteristics of expected products of combustion.
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FHINIRBEERDDOEERVEELEDORE,

(4) Identification of the location of fire fighting equipment for each fire area and
familiarization with the layout of the plant, including access and egress routes to

each area.

FERENTVERTHEHARBESCRFARBERR DK FHETERKEK
RUERAD-HDHKEEDMEDHANETOIC

(5) The proper use of available fire fighting equipment and the correct method of
fighting each type of fire. The types of fires covered should include fires in
energized electrical equipment, fires in cables and cable trays, hydrogen fires,
fires involving flammable and combustible liquids or hazardous process
chemicals, fires resulting from construction or modifications (welding), and record

file fires.

FARTREAER R IBEDE N EFERAR PR KDIATZEDIELLVERAE, BEADS
NBEKKDEHITOVNTIE, BEBEIHBZO XK KKDT—T LT 7—TILE
LA KFRAK, KB MRV ERERA T FBIRGTOERER, BEFROR
ECAE) DDELDHIRK, LIA—FI7MIL- RKZEEDIDBENDH D,

(6) The proper use of communication, lighting, ventilation, and emergency breathing

equipment.
BE. B, K. BLURSMEREIROBEULER,
(7) The proper method for fighting fires inside buildings and confined spaces.

BYORoN-ZERNERD KK DB IEE DO DB E,

(8) The direction and coordination of the fire fighting activities (fire brigade leaders

only).
HIEBOARRVEE CEERDOIEEEZEDH) .

(9) Detailed review of fire fighting strategies and procedures.

JHEAZA & & FIE O 5 #75 ST
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(10) Review of the latest plant modifications and corresponding changes in fire

fighting plans.

BN DEFHAREMDEERCHMGETEISHIGY SE LD i,

Note: Items (9) and (10) may be deleted from the training of no more than two of the

non—operations personnel who may be assigned to the fire brigade.

E:TATLO) RV 0 FHEBKIZEIYV S TONS RSN HHEEE LN DA
BN ANRBEISHT BIENSHIBRT 5 ENTES,

b. The instruction shall be provided by qualified individuals who are knowledgeable,
experienced, and suitably trained in fighting the types of fires that could occur in
the plant and in using the types of equipment available in the nuclear power

plant.

BEREIEREE. MBS0, RUBEYICEFARBEMTREES HATHEED KK
DEFELRELTLVDE T, RFARERTHATRGEEOI(TEHEALTO
FZEZFTTVDERDHSEANIZE>TRESN G TN ITRSLLY,

c. Instruction shall be provided to all fire brigade members and fire brigade leaders.

MRIE TRTOHEBED A N—RWHELROESEICREShE TN EELR
LY

d. Regular planned meetings shall be held at least every 3 months for all brigade
members to review changes in the fire protection program and other subjects as

necessary.

EHMICHEOREE. ATV S LOERRVUMEICIGC T O EHEHER
'd'éf:&')l:'d”\'(@ﬂ?ﬁd)%// L THELEL 3w AT EREESN AT ITA
BIELY,

e. Periodic refresher training sessions shall be held to repeat the classroom
instruction program for all brigade members over a two— year period. These

sessions may be concurrent with the regular planned meetings.
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EHMGHERERE. 2 FROHAMICHIZ2T R TOBKRAVN—DERETOT S
LEBYRT=-OICHAET 21D ET D, oD tyiav(d, EEAMICETESNT:
SR EERELTHELY,

2. Practice

Practice sessions shall be held for each shift fire brigade on the proper method of
fighting the various types of fires that could occur in a nuclear power plant. These
sessions shall provide brigade members with experience in actual fire extinguishment
and the use of emergency breathing apparatus under strenuous conditions
encountered in fire fighting. These practice sessions shall be provided at least once

per year for each fire brigade member.

BEEY AR RFNREFTTHRETIARENH IR EIAT DMK
OO DBEYNEFEIZDONT, HEUINEBEO-HICFHESNZED, ChbDt
WAV EREBTERT DBLVESE TTOEROE MMEELRITREE
DERADEREBRIZDOVTHEEED AV N—IZIR T EE0DETE, oD ERE LYY
AvIE, BHEBBED A N—IZHLTE 1 AU LRESAZ TSR,

3. Drills
H[[E:

a. Fire brigade drills shall be performed in the plant so that the fire brigade can

practice as a team.

EREAF— AELTEBCENTED LS, B EIIGERT AR ERBRCER
LIS,

b. Drills shall be performed at regular intervals not to exceed 3 months for each
shift fire brigade. Each fire brigade member should participate in each drill, but

must participate in at least two drills per year.

ARIE. FLTNEBKISHL T 3 - RZEB ARGV R TEAMICITOETNIEES
B BHEBBERDAVN—DENENDINRICS T D2DENHYET A, D&
LEM 2 RIS ML TN EERDEEN,
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A sufficient number of these drills, but not less than one for each shift fire brigade
per year, shall be unannounced to determine the fire fighting readiness of the plant
fire brigade, brigade leader, and fire protection systems and equipment. Persons
planning and authorizing an unannounced drill shall ensure that the responding shift
fire brigade members are not aware that a drill is being planned until it is begun.

Unannounced drills shall not be scheduled closer than four weeks.

NEDTREHDIEN, BE. K ITNERERO-OIZ 1 B LK, RFHIE
BEDEER. KD —F — RUB KRS U OEKDERBERET 510
[SIREFTETRITNIEGSLEN, IRETEIBETER VAR TIALEF. HREL
BUTNHEBBED A N—D BB R ETIZHED LR IO NARNKSIZLET
NIEESL, IREITBEDRYILIE 4 BEILIRIZF ESNTIEESELY,

At least one drill per year shall be performed on a “back shift” for each shift fire

brigade.

FTETDLEDL 1 DDINEAE S TNEBBERD =D /30 ST | ETRITSN
AN (NP SAN YA A

c. The drills shall be preplanned to establish the training objectives of the drill and
shall be critiqued to determine how well the training objectives have been met.
Unannounced drills shall be planned and critiqued by members of the
management staff responsible for plant safety and fire protection. Performance
deficiencies of a fire brigade or of individual fire brigade members shall be
remedied by scheduling additional training for the brigade or members.

Unsatisfactory drill performance shall be followed by a repeat drill within 30 days.

R IX IR BIZE LT B2, BRI ESNZITNIEEST ., SIEED B #H
SN TWAEDEEFRET A=OIZHFFSNG T NIEESEL, TREFT B
ZEAELRFAREMOLREMH LB RKDEREBERZYTDA N—IZL>THtEFS
NI NIETRSAEN T IEE < DEFABRD A2 /A\— D EHBR DM RER FaA % F 1=
(FAN—DEMINFER T 1— LT HIETHRESNZITNILESEL, FED
NITF—TRADRT+HTHNIL. 30 BUAIZBVIIEZEERLZTNIEELE
LY,

d. At 3-year intervals, a randomly selected unannounced drill must be critiqued by

qualified individuals independent of the licensee’s staff. A copy of the written
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report from these individuals must be available for NRC review and shall be

retained as a record as specified in section IIl.1.4 of this appendix.

SETLIT. SUA LITEIRSNIIRSTE DI, SA 2 >—DRAYT DL
LIzBEDHABEANIZE>THETF SN BT NIEESHE L CNEDEANSDHRESE
DIE—IE NRC OFFEDF-HIFIARGE TR T NITEST . COMBED I3
L4 [THEEIN-RHFELTRESNG T NIXESELY,

e. Drills shall as a minimum include the following:
gL, RIETERDIEEXZESFR T NITESELY,

(1) Assessment of fire alarm effectiveness, time required to notify and assemble fire
brigade, and selection, placement and use of equipment, and fire fighting

strategies.

KKEHRODAEME. BRIL. HIAZRZEA L TH=HIZL BT, #3F0:E R,
ECE A RUHPIERS 0 ET .

(2) Assessment of each brigade member’s knowledge of his or her role in the fire
fighting strategy for the area assumed to contain the fire. Assessment of the
brigade member’'s conformance with established plant fire fighting procedures
and use of fire fighting equipment, including self—-contained emergency breathing
apparatus, communication equipment, and ventilation equipment, to the extent

practicable.

REDFEESHEEBELI-TIT7 DHEBEESICE 1T HREE T SEHKE DA
O, ISNTIHEFIE~NDHELKREDESE. I, RAMNGEEREIZHS
WTERRRETREE., BEHS. FIUBRREEZETHARBOFERAICH
ERERi

(3) The simulated use of fire fighting equipment required to cope with the situation
and type of fire selected for the drill. The area and type of fire chosen for the
drill should differ from those used in the previous drill so that brigade members
are trained in fighting fires in various plant areas. The situation selected should
simulate the size and arrangement of a fire that could reasonably occur in the

area selected, allowing for fire development due to the time required to respond,
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to obtain equipment, and organize for the fire, assuming loss of automatic

suppression capability.

IRICENTERSN KK DRKRERVEREICHIST IO ELH R ED
BREER. HBBEDAN—NT SV DR REIBTICE T HERIT DOV TINET
EHRIC IR TERT DR KDBAARVELEIILATIOIFEICERASN LD E
FRGDINETHD. BIRSNHNRE EBRSN=TUT7TEEMITEYSDHX
KDY A XRUVHREBEEFETARETHY., ChILY . BENERENDEREREL
FREET, KKD= DG, HZDAF, RUHEBAEYICET SRR THEA S
KIBEMNTREER D,

(4) Assessment of brigade leader’s direction of the fire fighting effort as to

thoroughness, accuracy, and effectiveness.
St ERet . RUEDHALE OEKELOBKI—F —0HADHE,
4. Records
Rl

Individual records of training provided to each fire brigade member, including drill
critiques, shall be maintained for at least 3 years to ensure that each member
receives training in all parts of the training program. These records of training shall
be available for NRC review. Retraining or broadened training for fire fighting within
buildings shall be scheduled for all those brigade members whose performance

records show deficiencies.

SIS HI% AT B HIFED AL A — RSN HIRDE 2 DR, &AL/ A—
MEL—=25TO55 LDFT RTOBA TIHEERFTVBEERECT 515
. D1<ED 3 ERIFHERS AT RIEESEL, IO SDEEERIE NRC O
SED =8I FIFATEBED THIFREEDEL, 8T+ —T U RERETREARS
N2 TOBEBEEZ . BYROE KOO OBIEE-FEAN —=0 5%
HELLFREEDE,
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J. Emergency lighting.
JEE FERHA

Emergency lighting units with at least an 8—hour battery power supply shall be
provided in all areas needed for operation of safe shutdown equipment and in access

and egress routes thereto.

DI EL 8 BRED/NA\YT)—BREFEFEARAIZVMNI, KREFILEE DRI
MELRE, T PIZEDHEEIL—FRTREIL—FD TR TIZER T RITAIEGRA
LY

K. Administrative controls.

Administrative controls shall be established to minimize fire hazards in areas
containing structures, systems, and components important to safety. These controls

shall establish procedures to:

EETEILELEELEE. Rf. RUMBRZSOHEEICH T2 XK DERE
FER/NRICTBE=OICHEILISALZTFNIELGSEN, ChoDEETIE, LLTIZET S
FIEEFEIILZ T AIEESAELY,

1. Govern the handling and limitation of the use of ordinary combustible materials,
combustible and flammable gases and liquids, high efficiency particulate air and
charcoal filters, dry ion exchange resins, or other combustible supplies in safety—

related areas.

REBEOREICHITHEEDEARENE . AIAMER VAT REA AR V&R, &
MBRFERROFYIA—ILIAINE— GLRAA VR EAE . F=(EZ DD ATIA
MYEDERADERKENELVHIREEES 5,

2. Prohibit the storage of combustibles in safety—related areas or establish

designated storage areas with appropriate fire protection.

ZEEEDORE K THRAIRYDETBERE LT D, FTL@EURKKPHEERT
BIEESN-REREEHIT D,
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3. Govern the handling of and limit transient fire loads such as combustible and
flammable liquids, wood and plastic products, or other combustible materials in
buildings containing safety—related systems or equipment during all phases of
operating, and especially during maintenance, modification, or refueling

operations.

AR R ORI IR KM TSRF YOG FILEED T R TOHERE DM
[CREMEVRATLOEBZSCEYMADOMOTAMEMELL T, HIZRT. B
IE, FFHRHREORORYBEVEZEERRVBENKTEZHIRT D,

4. Designate the onsite staff member responsible for the inplant fire protection
review of proposed work activities to identify potential transient fire hazards and

specify required additional fire protection in the work activity procedure.

BEMNGRESATRYNKDOBIREEZREL. FRXEFDOFIRTREZEMD
KEHEET HODRESNEREFDICH T DRFAXEERKA D NG
BREZHI DAV ALRZYTAVN—ZHEET B,

5. Govern the use of ignition sources by use of a flame permit system to control
welding, flame cutting, brazing, or soldering operations. A separate permit shall be
issued for each area where work is to be done. If work continues over more than
one shift, the permit shall be valid for not more than 24 hours when the plant is

operating or for the duration of a particular job during plant shutdown.

B AR, AT, FRIKIFALZF THREEZEET 50D K RKHFART
LEFIALTRANREDFERAZEET L, EENMTHONSIETREC EIZERIDEF
AIMNFEITINDS, BENEHDO D IMNIO-> TG T 5B, RFHREMHEER
FTHHEHAIE 24 BREURNELEKTIIEST . RFARERLDELETHDS
CHTIBFOREDEREETESELS

6. Control the removal from the area of all waste, debris, scrap, oil spills, or other
combustibles resulting from the work activity immediately following completion of

the activity, or at the end of each work shift, whichever comes first.

EETENLELDT A TOREY. WA RI5vT RAVE, LD A HAH DX
EALREDERT. FERTRECELIFMEEILNDRTROVWTUARNA
I
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7. Maintain the periodic housekeeping inspections to ensure continued compliance

with these administrative controls.

NoDEEEEDBRGHETERERT 5-OICEHNLNIRF—EDT RAiEE
9 D

8. Control the use of specific combustibles in safety—related areas. All wood used
in safety—related areas during maintenance, modification, or refueling operations
(such as lay—down blocks or scaffolding) shall be treated with a flame retardant.
Equipment or supplies (such as new fuel) shipped in untreated combustible
packing containers may be unpacked in safety—related areas if required for valid
operating reasons. However, all combustible materials shall be removed from the
area immediately following the unpacking. Such transient combustible material,
unless stored in approved containers, shall not be left unattended during lunch
breaks, shift changes, or other similar periods. Loose combustible packing
material such as wood or paper excelsior, or polyethylene sheeting shall be

placed in metal containers with tight—fitting self—closing metal covers.

ZEEEDREICEVWTHEDAIAYMOEREZEEY 5. R £E., SHxifsh
[CREEENREDFERAEINSGT N TOARM (BERITOVIEIFIRBLHE) (T, #
BB TUREEINGZ T NIEESEN, RULEO AR BRI THRSN SB[ OMEE
f (FRREE) (X, AE R L DERICIYBERISGEIE. REEEDORED
FHITDHIENTED LOL. IRNTORIRMEYE L. MBEERRE,HESL
BRIFNIEESEN, BESNEBHRICRESNGVRY ., COXSLRESARMEY
BIX BRH ., DOFIoY FEEMOEHRDEAR RITHEL TIXESLY KT
FEIFEARE, FEEFERIIFLUOV—MEEDEVWAIRAEOREMET, BET D
BEARXERHN—ZEHITIERBHFRNICERESNGRTNITESEN,

9. Control actions to be taken by an individual discovering a fire, for example,
notification of control room, attempt to extinguish fire, and actuation of local fire

suppression systems.

BIZIE, FEZEDBER ., HXDAHH, RIGFDHERD AT LOEEGEE DFHIET
DavlE KREHRLEBANIEI S TERLONENETHD,

10. Control actions to be taken by the control room operator to determine the need

for brigade assistance upon report of a fire or receipt of alarm on control room
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annunciator panel, for example, announcing location of fire over PA system,
sounding fire alarms, and notifying the shift supervisor and the fire brigade leader

of the type, size, and location of the fire.

KEDBELFHHEDT T IT—RN\RILTOERDZELIZIHZEITH
BEOZEDLERZHIMY 5102, GlIHEDERENEIESETETRIZ. HIZ
[E.PALRTLETORKDIZFIOBE, KKEHRDFER. SERRVHEBKRE
RADKKDEH. YA X HMEDHETHS,

Control actions to be taken by the fire brigade after notification by the control room
operator of a fire, for example, assembling in a designated location, receiving
directions from the fire brigade leader, and discharging specific fire fighting
responsibilities including selection and transportation of fire fighting equipment to
fire location, selection of protective equipment, operating instructions for use of fire
suppression systems, and use of preplanned strategies for fighting fires in specific

areas.

TEZBA AL —RIKYBRILIZRITHENEDREEBTEIE., I, FEES
NIEFTORS . EBBED)—F—IoDIETRERITHIE HAEBEDREIRE
HREGLEA DX, REFEDER. HAXATLOFAIZEAT HHETDET. &
UHREDREIZE T HFRIIFESNH KB OFEREV AR DEXEE
ZR-IEBETHD,

11. Define the strategies for fighting fires in all safety—related areas and areas
presenting a hazard to safety—related equipment. These strategies shall

designate:

2THNRLEERBREUVREEEKBIINT EN\YF—KRELDIZLTORIFIZHLT
HANEHD-ODFAEEEET D, CNODETEIZLUTICDOWTHEELLEITAIEE
EYARE

a. Fire hazards in each area covered by the specific prefire plans.
HEDSBIEREEICKYEFEFNSIZRRED KENF—FK,
b. Fire extinguishants best suited for controlling the fires associated with the fire

hazards in that area and the nearest location of these extinguishants.
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LRRERWHRFDHEIMEDZIXICHEHRENSF—FIZEES 5 KK E I
$A=BICEmBBELIH KA

c. Most favorable direction from which to attack a fire in each area in view of the
ventilation direction, access hallways, stairs, and doors that are most likely to be
free of fire, and the best station or elevation for fighting the fire. All access and
egress routes that involve locked doors should be specifically identified in the

procedure with the appropriate precautions and methods for access specified.

KKFZEDGVMER AR, TOERABT. B RUFEZEELEEIUTICEITS
HREZCBEWTRLBELEAR, Lo -7 A HET VL AB IV EHD =6
DRFWIE. BUEFHEERVTIELADAELELIC. FIBEIZEVLWTHET R

ETHD,

d. Plant systems that should be managed to reduce the damage potential during a
local fire and the location of local and remote controls for such management
(e.g., any hydraulic or electrical systems in the zone covered by the specific fire
fighting procedure that could increase the hazards in the area because of

overpressurization or electrical hazards).

BT K KIC LD BENGRIEEERT-OITRET RETSUIRK. RUZ
DEIHEEDT=O DR GIEEHONLEREEDMLE, (FIZE, BMEPLES
NH—RIZLYBIRIELIEMT HEIREIELH S BRI DHERFIEEDHMRELGDY
—VADHRERPERR)

e. Vital heat—sensitive system components that need to be kept cool while fighting
a local fire. Particularly hazardous combustibles that need cooling should be

designated.

BRRRKDHERERIZEVNWTAINT ILENHHEETRICH O RMEES. FIC
AHALELGERIEDE VW AIAMEEET OLENHD,

f.  Organization of fire fighting brigades and the assignment of special duties
according to job title so that all fire fighting functions are covered by any
complete shift personnel complement. These duties include command control of
the brigade, transporting fire suppression and support equipment to the fire
scenes, applying the extinguishant to the fire, communication with the control

room, and coordination with outside fire departments.
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ETOHRBRENMALDLITFD AN BB TRESN DI ITEHEDRASE SV

FAGREFEDENY BT, SO DTS I, JH RO IEER T K KRG~ D K
MERUIEHBFOHIE . KKADHEKFIDER. FIH=EL0ER. RUSERHER

i DREAEEND,

g. Potential radiological and toxic hazards in fire zones.
5 K B3k R O B TE 7S ISR O T 1/ U —F,

h. Ventilation system operation that ensures desired plant air distribution when

the ventilation flow is modified for fire containment or smoke clearing operations.

KEDEALAD PR ELZEDIEELNTOHON, RRENEILLIZELTERELRZE
REZTIUMIBRSTAODBRR AT L(IALDTESIXT HLLN?)

i. Operations requiring control room and shift engineer coordination or

authorization.
HHZER VIR EEORBORBEZLEET H11E,
j. Instructions for plant operators and general plant personnel during fire.
KKBFDREFHOEERRDEGZE RV —RBED-HODIET,
L. Alternative and dedicated shutdown capability.
RERVERDFIEHAE

1. Alternative or dedicated shutdown capability provided for a specific fire area
shall be able to (a) achieve and maintain subcritical reactivity conditions in the
reactor; (b) maintain reactor coolant inventory; (c) achieve and maintain hot
standby? conditions for a PWR (hot shutdown? for a BWR); (d) achieve cold
shutdown conditions within 72 hours; and (e) maintain cold shutdown conditions
thereafter. During the postfire shutdown, the reactor coolant system process
variables shall be maintained within those predicted for a loss of normal a.c.
power, and the fission product boundary integrity shall not be affected; i.e., there
shall be no fuel clad damage, rupture of any primary coolant boundary, of rupture

of the containment boundary.
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BEDKNKEREICH L TRESN IR BFEEADEEHEEFILUTIZONTE
ITRIRE TR T NITAR DR

() RFIFEREEFIREIERL., #FT5D

(b) RFFAHMMAURUN)EHFT S

(c) PWR DB EIXERBRZU/NMIKEE 2(BWR DIFEIEEREL 2) 21535
(d) 72 BRI LIRS RIFILREZZER T 5. RV

(e) ZMHLARFLERBEHTTT D,

KKEDEFILERRIC, [RFFEAMROTOELREHIS :E DR FEIREKIC
BVWTFASNIEERNICHBFESNGTNELST . RORERYPD/NANIVEZ)D
TEMUNEEEZITTIIELE,

b BMEEEDEEG. — A/ 5 D, BMER/A\VFTID
BRET M B O TIFEDELY,

2. The performance goals for the shutdown functions shall be:
FLEEED-ODHREBZEFILUTOEY THS:

a. The reactivity control function shall be capable of achieving and maintaining cold

shutdown reactivity conditions.
RIGEFIEEEE XS RELERCERGEEZER. HIFTERITNIEARSAL,

b. The reactor coolant makeup function shall be capable of maintaining the reactor
coolant level above the top of the core for BWRs and be within the level

indication in the pressurizer for PWRs.

[RF IR A EMfEFAMEEE L. BWR 12Xt L TIXKRID E SR UL EICR FHRA M K L&
BL.PWRIZHLTIEMEZRDKEEHEDEFR A THFLL T NITZSAY,

c. The reactor heat removal function shall be capable of achieving and maintaining

decay heat removal.
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[RFFDEFREMEE L. FIRBREZERL. HFTERTNIERLRLN,

d. The process monitoring function shall be capable of providing direct readings of

the process variables necessary to perform and control the above functions.

TOvREREAEEE, EEEOHAEERETL, KT H-OICRLERTOEREHD
EEOBEELRYET HENARETRITNITESEL,

e. The supporting functions shall be capable of providing the process cooling,
lubrication, etc., necessary to permit the operation of the equipment used for

safe shutdown functions.

HiR—MEEEIL. REFIEERRICERASN AR DIRFEEREICT S-DIBER
TOERAE, BE. FERETHEMNTRETRITNIEELRALN,

3. The shutdown capability for specific fire areas may be unique for each such area,
or it may be one unique combination of systems for all such areas. In either case,
the alternative shutdown capability shall be independent of the specific fire
area(s) and shall accommodate postfire conditions where offsite power is
available and where offsite power is not available for 72 hours. Procedures shall

be in effect to implement this capability.

BEDNKBEDEFLEEER, TOIIGEREICOVTEEDNDTH>THR F
ERZEDIIGITATORED=HDRFED—DOEADHEAEHLETHOTEHE
W WIFThDIHEEL, KBDOEFLEEET. BEOXKRENMHIILTLEITAIE
859 RUATHALDERDFARIRLIBE LA THALDERD 72 K FI A
TERVGRITEVT XK RO FHITHISAIRE TR T NIEESLE, COHEEEE
I B=ODFIEIE. BEMTREITNIEESEL,

4. If the capability to achieve and maintain cold shutdown will not be available
because of fire damage, the equipment and systems comprising the means to
achieve and maintain the hot standby or hot shutdown condition shall be capable
of maintaining such conditions until cold shutdown can be achieved. If such
equipment and systems will not be capable of being powered by both onsite and
offsite electric power systems because of fire damage, an independent onsite
power system shall be provided. The number of operating shift personnel,
exclusive of fire brigade members, required to operate such equipment and

systems shall be on site at all times.
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B . RYMRAUNAF TR RELREBEERL. IFTH5-ODFEREERT S
EEVOVRATLN BRERFELEERTHIENTEDSET. TOLOLREEMIFT
ERITFNIEEBEL,

CDEIGEHBR OV AT LNRKFEEICLYA Y ANEATHADEANL AT LM
LEABEINSICENARTHEMER X MIL-A VYA FER AT LARH
SN NIXESAL,

ZDEIGHER OV RT LERIET A-OITHELGHEES XFEICTH ARG
[THIXESELN,

5. Equipment and systems comprising the means to achieve and maintain cold
shutdown conditions shall not be damaged by fire; or the fire damage to such
equipment and systems shall be limited so that the systems can be made
operable and cold shutdown can be achieved within 72 hours. Materials for such
repairs shall be readily available on site and procedures shall be in effect to
implement such repairs. If such equipment and systems used prior to 72 hours
after the fire will not be capable of being powered by both onsite and offsite
electric power systems because of fire damage, an independent onsite power
system shall be provided. Equipment and systems used after 72 hours may be

powered by offsite power only.

EREFILEZRL. #FTDODFREBRT SHBRUVRMRITNKICKDIERE
ZRITTIELLEN, FE, TNoOHEBRUVRRICH T HANKEE L., BZF
A 72 B LLNIZEN R AT RE LB Y L KIRIFIEEZE R TE B EICHIRSnZ T I
FeAVA AN

ZDEIGIEBRD=HDHHIE. Y AMATESZICFIARRETRTNIEEST . £D
FOLGEEEERT 5O FIBNBUMTHEITNILESAN,

KEMNEERTRKFER 72 BRELRICERY 2B RURRICFIRAEUFA N
SR BEHRGVMER X, MIZLERIGEDEARBAARMSNGITRITGESE,

72 BRRICERSNIEBRUVRKEF TV ALDERICE>TOAB AN HIGE
nTHELL,
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6. Shutdown systems installed to ensure postfire shutdown capability need not be
designed to meet seismic Category I criteria, single failure criteria, or other
design basis accident criteria, except where required for other reasons, e.g.,
because of interface with or impact on existing safety systems, or because of

adverse valve actions due to fire damage.

KK EDFLBAERAT OITRESNFLERRKIL, tLOEBRD=OZH
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7. The safe shutdown equipment and systems for each fire area shall be known to be
isolated from associated non—safety circuits in the fire area so that hot shorts, open
circuits, or shorts to ground in the associated circuits will not prevent operation of
the safe shutdown equipment. The separation and barriers between trays and
conduits containing associated circuits of one safe shutdown division and trays and
conduits containing associated circuits or safe shutdown cables from the redundant
division, or the isolation of these associated circuits from the safe shutdown
equipment, shall be such that a postulated fire involving associated circuits will not

prevent safe shutdown.?

FEXNKRED-ODEREFIEIR- AT LIE, BIEH. AERIRE., F-EEENE
EEFLOBEZYITEIEDGNELS AR X KRETOREEY HIEREEBEMN S
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M. Fire barrier cable penetration seal qualification.

Penetration seal designs must be qualified by tests that are comparable to tests
used to rate fire barriers. The acceptance criteria for the test must include the

following:
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1. The cable fire barrier penetration seal has withstood the fire endurance test
without passage of flame or ignition of cables on the unexposed side for a period

of time equivalent to the fire resistance rating required of the barrier;

=LK T EBES—ILIEMKEER T/ T ITROONLEERE ERF
IEHEE . EMBMAIAD X DBIBLLLIE T —TILDFERNENCEAROHLN
Do

2. The temperature levels recorded for the unexposed side are analyzed and
demonstrate that the maximum temperature is sufficiently below the cable

insulation ignition temperature; and

RBESNLBVEDRFSNEEEZSNL. ReBENT7IT7—JILEGENER
EXRETHAI_ELTEMLT D,

3. The fire barrier penetration seal remains intact and does not allow projection of

water beyond the unexposed surface during the hose stream test.

PhKPEEEEEER —ILIXIBEEZITHLNE, FLT . A—RAN)—LTARIZHE
BSNUVVEICSKAZRBLTIILDITELY,

N. Fire doors.

Fire doors shall be self—closing or provided with closing mechanisms and shall be
inspected semiannually to verify that automatic hold—open, release, and closing

mechanisms and latches are operable.

N.fFAEE BAXREEIX. BEATHSH . BEIMICEHBUKE RSN, RESI N,
FASHT AHABL S YT HEIKCEE . R ETEICREBESNRIZLSL UV EAEKIEER
T BEDTHITNIEXLE S,

One of the following measures shall be provided to ensure they will protect the

opening as required in case of fire:
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AT BD-ORAESINEETHD,

1. Fire doors shall be kept closed and electrically supervised at a continuously

manned location;

B EEISEASHIKRE THE S . T AL VWSS TESRMICEE RSN T

2. Fire doors shall be locked closed and inspected weekly to verify that the doors

are in the closed position;
Bh A EEIF 8% A T CRARKEEIC. B EFAHREBICHINERET D,

3. Fire doors shall be provided with automatic hold—open and release mechanisms

and inspected daily to verify that doorways are free of obstructions; or

BhKERIE. BEIMICHABIKETRESA ., RENINLEBETHY . CD5E.
BH.ROLIAICEEYMNENELHEELZTNIEGESRL,

4. Fire doors shall be kept closed and inspected daily to verify that they are in the

closed position.

Pk ERIE, BASIREBICEFE SN, B8, FISFAFKEIZHLINESINEFTT T
Hi=HIZREINRIILESEL

The fire brigade leader shall have ready access to keys for any locked fire doors.
HBEBEORIE, BOMNI=HNETIE, BEITCICAFTERITNIEGESEL

Areas protected by automatic total flooding gas suppression systems shall have

electrically supervised self—closing fire doors or shall satisfy option 1 above.

HEARAFREEN AT LIZE>TRESN-REIL. ERMICEER T BEIRAEN
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O. O/l collection system for reactor coolant pump.
A ILENREE

The reactor coolant pump shall be equipped with an oil collection system if the
containment is not inerted during normal operation. The oil collection system shall
be so designed, engineered, and installed that failure will not lead to fire during
normal or design basis accident conditions and that there is reasonable assurance
that the system will withstand the Safe Shutdown Earthquake.?

AR NEEISERICTREEIESINTLVERWME S REFFREAFMARL T, B
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&h\%b\d:olh‘ébks DATLAREFIEMEICTHZ S EMNREESNDKLIIZER
Bt BRYAIFEITRIEE S,

Such collection systems shall be capable of collecting lube oil from all potential
pressurized and unpressurized leakage sites in the reactor coolant pump lube oil
systems. Leakage shall be collected and drained to a vented closed container that
can hold the entire lube oil system inventory. A flame arrester is required in the vent
if the flash point characteristics of the oil present the hazard of fire flashback.
Leakage points to be protected shall include lift pump and piping, overflow lines, lube
oil cooler, oil fill and drain lines and plugs, flanged connections on oil lines, and lube
oil reservoirs where such features exist on the reactor coolant pumps. The drain line

shall be large enough to accommodate the largest potential oil leak.
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[45 FR 76611, Nov. 19, 1980; 46 FR 44735, Sept. 8, 1981, as amended at 53 FR
19251, May 27, 1988; 65 FR 38191, June 20, 2000; 77 FR 39907, Jul. 6, 2012]

I Alternative shutdown capability is provided by rerouting, relocating, or modifying
existing systems; dedicated shutdown capability is provided by installing new

structures and systems for the function of post—fire shutdown.

REFLEHREIL. BIFRHDSISEL., BEE. FEFHBICLYiRsh. ERAD
FIEREREIE . NKBRIFILERED=DHISHLOEE PRREAAL—ILT DI
Fo TR SN D,

2 As defined in the Standard Technical Specifications.
FEFMMIHRTERINTLD KIS,

¥ An acceptable method of complying with this alternative would be to meet
Regulatory Guide 1.75 position 4 related to associated circuits and IEEE Std 384—
1974 (Section 4.5) where trays from redundant safety divisions are so protected

that postulated fires affect trays from only one safety division.

MEZERSDRLADBEIZFHFEINTEY. BEXLEN 1 DODRERSTDI
ADHIZFHEEEEZHEHE. CORBFERISES T H-ODHEBRRELRAEIL. B
EEBKETSHRG 1.75 DRE 4 5 KLU IEEE 384-1974(45 M) 4 BT 52ETH
b

* See Regulatory Guide 1.29—"Seismic Design Classification” paragraph C.2.
RG1.29-TTitEEZEt 2 $H 1B % C.2 S 1R
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