KE DR+ FEBATICRT 5 KEPTFEICET 5
EHLH OO 280 & BRI

P e iYE NS S S TR £ s
AT E R
5110417 & f(E%
5111012 KUEHIF

5111016 211N



H X

B R 5 4

L B A 5l = - e 5

LB o 5

IR A N B ) e R 6

L O < 5 1 L 8

2.1. REDJFAF)FEEFT O KGR ------mmmmmmmmmmmmmmmmmmmm oo 9

2.1.1. BUTO KK PTRERIE DIIE(H S AU D T T mmmmmmmmmmmrmsmmm oo oo 9

2.1.2. JRA SIFEFEFT D K S TRERUE DL Fp----mmmmmmmmmmmmmmmmmmmmm oo mm oo oo oo 10
I A i L e Wk L DA B S 13
3.1, Appendix A--mmmmmmmmmmmmo oo oo oo 14
3.1.1. Appendix A B B ----mmm oo oo oo 14
3.1.2. Appendix A FEEF T -3 (D R === --rmmmmmm oo 19
3.1.3. Appendix A f5# I -3 DHIR & BIAT D FLRKE------mmmmmmmmmmmmmmmmmss oo 20
B A A ) N 21
B B i 21
3.2.2. HEBIR OO0 i mmmmmmmmmm s r oo oo ooos e ooos oo 23
3.3. 77 A7 =) —KKFEHHN D 50.48 Fire protection & Appendix R #ill & F CTr--mmmmmmmmmemmmomees 24
3.4. 50.48 Fire protection----==========s=smssmssomo oo oo oo oo s s oo 26
3.4.1. 50.48 Fire protection OB ---mmnnsmmmssmmm oo oo oo oo oo 26
3.4.2. 50.48 Fire protection (D ZEFERRAEE -----mmmmmmmsrmmmmmrrs oo oo 30
3.5. Appendix R--m-mm-mmmmmmmmmmmmmo oo oo oo 31
3.5.1. Appendix R O g ---mmmmrrmmmmr oo oo 31
3.5.2. Appendix R 0D 2 i ------nmrmmmmmm oo oo oo oo oo 32
L i R 5 K ] £ g B G 36
#5565 BUEOREIMEDE 2 5 & BN DR AR ------mmmmmmmmmmmmmmmmmmmmmmmmm oo 40
5.1, BUED A BB (DT R g -mmmmmmmmm oo oo 41
B Sl L BT 3 42
LT O 1 B S 43
L ST N O N 45



50.48 Fire protection 2 G fh--------srmmmrrmrsmmmmms oo 48
Appendix R T B o -mmmmmmmmm oo 74
50.48 Fire protection JFSCHS I UVRHRR ---mmmwsssmmmmmmmmssssssssssss oo oo oo oo s s 121
Appendix A DJFICES JUFHFR-mmmmmmmmmmmmmmmsssss s s oo oo oo oo oo oo 129
Appendix R DJFUICES JUFHFR-mmmmmmmmmmmmmmmsssssssmmm oo s oo oo oo 162






1.1, HROERLEM

1976 4FE 3 H 22 A, KET T X7 =V —FEHOKKFHIZ L > T, ZORREE CTOLEPHEXSH
T, —EBRLL ED KK Z OFSRENR Kb D Z E BB ST/ 572, KE NRC TiXZ 0Filg%
T RT, Bk EURICkT 8l ke & LC, 10CFR 50 (Z 50.48 Fire protection 72 & ONZ Appendix
RZMz5&EEBIT, BFERHOKEEZFLET D0 OOOEMEELZ FE L, & Ik Ttk
MEL O AN FENE (NFPAS0S) ZEAT A7 LT\ 5D, AMTIX, ZOXKEIZE fé&ﬁ%ﬁ@%%
ZiEH Z LT, FBIIBIT HAKYHEDEX F el T 5 LA LT D, —FH T, HRDJETII%
BT K KB E IR EN BT 264 & 0 5o, HAROBREILKEE  WMBHEOM A RT3 545
ERITTODDICE OBEPEREN TS, ZOFESHITOR#HIVIZHE LInEEZ LTS,

1.2. iIRAE

KE DR NHEFTICE T 5 K EKB#HBLH] (10CFR 50.48 Fire protection, Appendix A & Y
Appendix R) ZANINDIBAEE T, TOMN ORI & 7o 7o HiskFE L B D Z HI2 k- T, Ok
ARG, BIONEEZHLNNIT D,

BEAF A4S & 72 > 72 Appendix R JifTEARTDFFE~DOFFEOE Y o %, BEILELEOSOEICfE: S BE
FEAREASIRE CBr LUWMEIL, ZALLARTORRITITI R L7222 & TR Z 2Z B L~V ORI E ) 3l
T 50 B UHHEMT, AN AR T L T\ 5, Flom ATBREMELEICBTHL e T 1 v
b (S EVESCERTORED L 23 OIRETR L L3 24l RELBETREHATHA I,



1.3, REWXIZTH/RS AEEDH B

LU FIENRC A8 — 52— D GLOSSARYY | Wikipedia? 8 K ONMEARME AR — L — TH-J1I3 BT O kKB

HMHEMERS YES5BICL, TNUSMNISTRER 225 265, K, BIORMTH 5,

+ AEC (Atomic Energy Commission) - K[EH 1 HEES 2

* BTP APCSB9.5-1:--7 7 » X7 = U —kEFHl a7 TNRC LV 1976 4 5 HIZHITS iz, 1976
FTH 1 RURBRICER SN TN TOIRAFSFEEIITR LT, BkIXE A KRGS +5312
RESNTWNWDZ L ATFET D LD FEFE L 3GE, 72720, RMOBEHTE ATV,

» Cool Down- - JfiF-#F DIEHA A AF 1242, SIRAREED SR 2 [ZIREE 2 T CTRFIR i A OIREE 2 —E L
TORERECTHZ L, D

+ Cooling Tower:-- 3 H1E5

- Cold Shutdown (WiRfEIE) --@WH T AT LAPHEIET 100°CAHHEOIRAE D

+ CFR (Code of Federal Regulation)-- -8 ¥ i HIJ &

- ERDA (Energy Research and Development Administration)--- = 5 /L & —#fF ZE5H 58 & B
1977 R RN X —EDO—EH L 725, BIZXDHAIFIHOEHRIZOWTIE, 2000 2
TRNAF—FENICEFREZ 2R ER (NNSA) MRS i 2

- Fire protection:- -k J[)7#

- FP(Fission Product)/N Y 7% 24 5l % By < 72 b D [k

- NFPA (National Fire Protection Association)---K[E kS fh# 2 2

» NFPA 805- - KI[E K SKBH 2 03 1 6 2 88 AKIA D K K78 0D 7= 6D D HERERLE

+ NRC (Nuclear Regulatory Commission)--- K [EJF 1 I ZE S
KEBFOMSIHERI D —>TH v | KEWIZI T 2R LRI T 2 BB ESE (R -]
ZHYT 5, NRC FRFIFORREL X2 T 1 JRFAFRE « EEERFFOFRR T &£,
W%‘Ti%’%f@ﬁé&‘kﬂ?a Yl ?4 . BROMEREZREIOE R (T, EX 27 ¢, L
BB LR EEET D,

- NUREG--"NRC 2 % v 7 MMERL L 7o i &=

- WASH-1400--1975 fFIZ /) —~v 1 T ALy VEIRO T THMEDOZBSNEF HRGIZEB S DT

DI TRFIFLEMIE] \ZOWTER L7Z LR — K 2

- fRBE(Partition Wall)--- [X[E 2 B v fTeEED Z & 9

- K gl EE S (Containment Isolation Valve)- - #$# A a4 Bl T HELETHICER T BTV D, L
SN E Z FMAZRNICHALIAD 5 H D 9

o KSEPCH A D X & A3 BE S AL, THKEBEIZ K- THEN D @R O X 3

© RG] K E I A M b L7 b 0T, MfkaE, BERRIRRE, [EEHARREE IS X0 RS iz k
SKBHFE oo Xl 3

- KW — R(Fire Hazard)- - KK DFEAR & R84 vl REME 9



< PRE R TFE & MEERRRB L E R FE IR O 2 TOBER 2 LT SRITER v e T
L FE, MR TFIEIL, FEOSAESEE L RAEROREL EEHMI T2 2 LIV Ze L~
DFRXRFAFS A A AL 3 5 Fik

R0 (1946) - KENCBIT 2 EWE O RAFIA S L OEFH BT 5 AL,

< JRA IR AN A ‘(Afﬂﬁi@ﬁ%ﬁéﬁiﬁ CEITENRERE L 72 5 & & S ITHURTEWE D b O 2 frkE 4
BT 5 T2 D%, 2

c JRAIFREMES N o H Y R AR OB E RS, RO EIM A NE L TRAE &R CED S
PR LR Y | JEERRE 0D B 722 0 AR A M OV R O 3 I 72 S b CHEIBRRBE A TE R 2 6 D T,
ZINDHIEES 2 LR FIF M IR T L 72 DHIPHORERR 20 5

(i1 etifit v % —HP:
http://www.bousai.ne.jp/vis/bousai_kensyu/glossary/ke35.html 2 )

c AU == AVEFEFE 19794 3 H 28 B, T A U B AERERILE R P A_X=T MDY —< A )b
BRI EITCTRAE LT ERBIE T F, AV —~ A )VER IR EIM RS (Loss Of
Coolant Accident, LOCA) (23 E &, BE I NT-F OB %2 a5 @S (Severe
Accident) Th 5, EFEF 1 HEGFHIRE INES) 2B WTL~L5 OFEFITH D, 2

- ZEE L RIE @5%“'%@@5% ITEE R BGORAE - JERER LT 572012 & ST FEDE VA Y

\CHEBE L2 o T2 B ICIRD FEREEZE XD L TH D,
R (DefenselnDepth) ETTERRA Y M A NBEFRIZ X T S B R T, R&EL< A

F2ELLUTD3ODEZIFIZLY KD LT D,
1. KKEFAESERN,
2. KREHSLITHRIM L, #HOITHKT 5,
3. EKTERMSTOKKINT T FOREFIEZ LT 720K 912, L4 FEERESY),
R, Heasa BT 5,
AN ThEE o Ze 4 ER K] 2 H0)
o Bl B D JFURIC Lo T 2 2 Fliifi i
T A —BARE T — BB ER AR A LT, BEETT O A
FEITOIETFHER, BERR EOIFEFHERE LTHWLNLTND b D,
(www.power-academy.jp ZxF#)
N7 4y b EAEE) R IFEEITORFEICE LT, NRC OEDTHAIOBIEZ 812 X
Zoﬁ’ﬁﬂ”@ﬁﬁb Lo T, WA IREHVBER OB, FAZI AN EECEAET 5 &
(BN OBOELARNZ R W] 2 B L7 FEF TR L TER DB R AT Z &,



http://www.bousai.ne.jp/vis/bousai_kensyu/glossary/ke35.html
http://www.power-academy.jp/

F2E SEFOBME



. REORFAREFRO K KFHER

211ﬁﬁwk“%aﬁm#¥ﬁéhéif

1946 . JEFIEOHIEIC L W B OHERE BEPOREIOFICETZ LIy, R HEES
(AEC)M& /2 LT=, 1954 4R IZJR - IIEDSUEIZHEWEF D O & L TOREFIA & BN AIREIZ 2D |
ENZ K 2 FFaR al il 3 i S av, 1957 FIKETHID TR ORI EFR N EIZFG Lz, 20
#%. 1967 412 AEC IZ £ > T 10CFR Part50¢" D - Appendix A 23§l E &7z, AEC IZRE /10 H %
HeHET 52— C. IRF N OREmREZER LI Z1T9 2 &Il o7z, LaL, AEC (2 X 5224l
RS DEEORBELE LW ENEMEINT 720, T ORISR OBHIFEFED R 15y
IR E 72> T 7z, AEC ORME & BILHI & 9 T 5 BAEI 3 LR SR O & 224 )
IERMEOBERE D ZNENOMRRIZIDBE SN DO RETH DL EDFEmMNRmED . 1974 FOZR/LF
—HRE R AARRE D HIE SN 7o Z LI X o TAEC IR S iz, % LT, 1975 IR 1 TIhEsR P e
O BRMFIH OB Z NRC 23, 1 IBARICOWTITES, RA & b =3 X — iR & HE (ERDA)
2B EREDR IR ST,

ZOH, RFET 70 X7 2 ) —KEFEENEE, ZOFHIT K > TYREBEAF L TV 7o kKBAERLI
(10CFR Part50 35 L Y Appendix A) DA TIEAR+0TH D Z EDBHLNIR T, ZOFREZT
1980 4£iZ 10CFR Part50 (2 50.48 Fire protection & Appendix R 2B S 4L, AIZED,

194645 19675 19745 19755 1980%
\
KRETHEBRGEORT AECHRH |
10CFRPart50 ¥EEFHEHES2 (NRO Hiil
Appendix A T30 X7y - REFH
10CFR 50 48 Fire protection
AppendixR

B—1 XeHREOER

1 1---10CFR Part50 HIARDFE L WHIESHA BIZR77Z23, Appendix A DZEEEHT X 5 & Appendix
A3 1967 6 1 28 HIZHIE SN TE Y, Appendix A I 10CFR Part50 ORI TH B 7=, D7l &
% Appendix A #lERFHIZIZFEL TW = L Bbivs,



2.1.2. RFAREFHROKKFHERTE DREH

KENZIE, EABUMIC & 0B CTAMm SN D — kI D Dk R e BRI - IEZ R LI2IERE TH D
HFHAEE (CFRIVTFEEL, 1205 50 DX A MLV TR I T\ D, R IREFT O KSR #EREIT
ZDHIHDOH A FV10 (Energy)iZE £4L, 24z 10CFR & MES, 10CFR IE/3— K 1725 1899 Th
e EAL, 2S— R 1775 199 £ T% NRC NEFEL TE Y, Zixk NRC Regulations & FEOY, ZDH D
73—k 50 (DOMESTIC LICENSING OF PRODUCTION AND UTILIZATION FACILITIES) I3& 5
12 50.1 75 50.150 £TD 150 D& 7 v a v LZDOMAITH S AppendixA 725 S £ TTHERL S LT
Do

A 5 TlE 10CFR Part50 = 7 3 3 > 48 T 5 50.48 Fire protection, Appendix A 35 JX O Appendix
R D 3208 LTna,

10



K EEFRAILE (Code of Federal Regulation)

Title.1 : General Provisions
Title.2 : Grants and Agreements

Title.10 : Energy smmonm. missoss-ms s5@os 5035 <0 AL MM AT 389

Title.49 : Transportation
Title.50 : War and National Defense

K—2 X EODORFFIFEEFT DO KKHEDOEALA 1

Title  |Volume Chaoter|Browse Parts|Regulatory Entity

1 I -0 |NRC FFFRR - SRRORET LD LRI RO
0 [51-199 (Naclear Regiatory Commission) | ™+ ##EROEE =07
g B atnetofEreny
H0-5% | BEEONECER ERIHRORE T B0RE
BR. ROChHI ISR RarhnRERGE

I

Title 10 O (70099  Department of Energy

Enerzy X [1000-1089  |Department of Energy (Genera Prowisions) |
X 11300-13%9  Nuclear Waste Technical Review Board | XBTin—&nomL uistisseies cRoss 45

XVI  |1700-1799  Defense Nuclear Facilties Safety Board | #8rsvimsnzbrsoss

Northeast Interstate Low-Level

il i Radioactive Waste Commission ik

K—3 XKEOFRTIIRERT D KK DO 2

11



KK [HRERR TE D 3 7+

*Code of Federal Regulation Title10 (NRC Regulations)
Part 1 Statement of Organization and General Information
Part 2 Agency Rules of Practice and Procedure

Part 50 Domestic licensing of production and utilization facilities

Part 171 Annual Fees
Part 172~199 [Reserved]

K—4 KEORFFIFEEBERTO KK DR 3

K KPR TE DA

*10CFR Part 50—Domestic licensing of production and utilization facilities

§ 50.1 Basis, purpose, and procedures applicable.
§ 50.2 Definitions.

§ 50.48 Fire protection.

§ 50.150 Aircraft impact assessment.
Appendix A to Part 50—General Design Criteria for Nuclear Power Plants

Appendix R to Part 50—Fire Protection Program for Nuclear Power Facilities Operating
Prior to January 1, 1979
Appendix S to Part 50—Earthquake Engineering Criteria for Nuclear Power Plants

K—5 XEOFRTIIRERF D KKBEDORAEA 4

12



%3F SRHOBELRTORBRRCHZET

13



3.1. Appendix A
3.1.1. Appendix A DHEE

Appendix A (General Design Criteria for Nuclear Power Plants) & i3 AEC Bt 1967 4 7 H 28
AIZHIE SR BB OB R GHHEINEETH U | Fim s 1 ~VIOfREH TR S, £oh
T 64 DN ENDHNEHBIZ M ND, £lo, KKP#EITED > b 3 HE (BLF, 58 1-3)
IZFEH STV D, Appendix A OfZE S1F1% 10CFR Part50 2EOMHITH Y . 10CFR Part50 (2T
KOOI HREEFIH A T T 2 LTI SNRTIURR b 0 —REREHEEL ED TV D,

BATOKKBLGEICEI L Tid, £ OH%FEIT Sz 50.48 Fire Protection (a)(1)1Z2C 10CFR Part50
(DOMESTIC LICENSING OF PRODUCTION AND UTILIZATION FACILITIES)(Z#-5< 4T MDjE
HRFA ] DOPRFFH 1L, Appendix A 58t 1 -3 (KSKBHHE) 2 it 7= 37 Kk SEPHRER T A FEhi L 722 1T AUE 72 5720, |
EHRRSh TV D,

LAF. Appendix A ® HIROFKI 2”3, LERFHIBEO &V £ 5 72458 11, 20~24 2O\ Tl
SR OFRaR & fge i T LTz,

14



Appendix A HRFIER

i

T 3 B OV
TS AR
HH R i
W il
FAES I Lo H 4

fast
[. BRAE:
fRet 1. SVE R OFER
2. HRBIZIZHT DD D
AR e
3. KKK T B Bh#
4. BREESAF R ORI %t 2 S e
5. WG, Rt O R0 4L H
0. 2&E?D FP U 7k B
fagt 10, ARG
11. FIREA Db
12. JiF-40 A RE O
13. FH4E K OVl i
14. JRAIFEWEMIES T 2
15. JRFIRmEIR OR%E
16. F&ANA TR DX
17. ERAH
18. FEAUGRHE DA M OFAER
19. flfE=E
0. PR R M OV FE fAE R
fadt 20. PRER OHERE
21. (RERDOIEHEE & WRFiE rTREM:
22. TRFER OIS
23. REROHET— R
24. {PRFER N ONHAE SR 0 47 B

25. O BE B R O RRBN (RIS %47 5 £

DB

=N

26. SUGEHIEROZ EME L RES
27. G EEHIER DEEHES]
28. S EEHIFR

29. PRSI DB EOFRIHT DB
it

=N

IV. JiiR
fadt 30. JR ARG EMIEI AN XY D

=
=]= =8

31. IR EMES )N &) DR
1k

CRTIRREMES )N o Z Y

DA

33. FUFIR S HIM O

34. FRHEBDIRE

35. BRAUA LA

36. BRAUF.LMEIRFEOMRA

37. BRRUF LR AR DR

3

[\9)

38. HANA AN DERZ

39. MR BRENR LR DR AL
40. FEANAZRENSR R A O BER
41. AN ZRNZE R DE

42. AN IRNZEZIR LR DO
43. IR BRNZE XS LR O BR
44. HHIK

45. AR OMRA
46. I AIKRFTOER

V. RPN
fadt 50. HEAA R DR AT IE

51l. MMMAZRIES )N 2 Y D
MRS 1

52. I R IRIRER O RFIE AT REM:

53. KA g OB K& DAL

b4. N & HilT DB R




55. FNA & & Bl 2 S A-Iim AR I 7) 61. PRBLORTER & Hudl\ K OV R Bt

NGB 62. BREFOITH L OB IZ BT 5
56. 1 IA&HI S 25 D PR L DBk
57. PHEHRDIREEEF 63. BB R O BEREMITI R DE=2 ) 7
VI BRBE OV i  BE 64. HRERHOE=4Y 7

fE#t 60. BREE~ DB IEWE ORI 2 B
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The reactor core and associated coolant systems shall be designed so that in the power operating
range the net effect of the prompt inherent nuclear feedback characteristics tends to compensate for

a rapid increase in reactivity.

JFEFHPAR O R OV AU B L 7o AR I, DR P I B W TR CREA R 7 o« — Ry 7 Fek
DEREPDRNBIR 2 PO E DR 2 M TX 2 & 9 ICKFFSh2idhide s,
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The protection system shall be designed (1) to initiate automatically the operation of appropriate
systems including the reactivity control systems, to assure that specified acceptable fuel design
limits are not exceeded as a result of anticipated operational occurrences and (2) to sense accident

conditions and to initiate the operation of systems and components important to safety.

PRAEERITIRD X D I SR T TR B 7wy,
(1) FPHRINDER EOFROFR L U TREFFITR SRR RFHRA 2 B A 20 & 51T, X
i BE IR A& Toai B 20 R OFEBh 2 B BIRICBAMG T 2 &,
(2) FleREBEZ R L, 2o LEERRW IR OFBI 2GS 5 2 &,

- fe#t 21

The protection system shall be designed for high functional reliability and inservice testability
commensurate with the safety functions to be performed. Redundancy and independence designed
into the protection system shall be sufficient to assure that (1) no single failure results in loss of the
protection function and (2) removal from service of any component or channel does not result in loss
of the required minimum redundancy unless the acceptable reliability of operation of the protection
system can be otherwise demonstrated. The protection system shall be designed to permit periodic
testing of its functioning when the reactor is in operation, including a capability to test channels

independently to determine failures and losses of redundancy that may have occurred.
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The protection system shall be designed to assure that the effects of natural phenomena, and of
normal operating, maintenance, testing, and postulated accident conditions on redundant channels
do not result in loss of the protection function, or shall be demonstrated to be acceptable on some
other defined basis. Design techniques, such as functional diversity or diversity in component
design and principles of operation, shall be used to the extent practical to prevent loss of the

protection function.
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The protection system shall be designed to fail into a safe state or into a state demonstrated to be
acceptable on some other defined basis if conditions such as disconnection of the system, loss of
energy (e.g., electric power, instrument air), or postulated adverse environments (e.g., extreme heat

or cold, fire, pressure, steam, water, and radiation) are experienced.
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The protection system shall be separated from control systems to the extent that failure of any
single control system component or channel, or failure or removal from service of any single
protection system component or channel which is common to the control and protection systems
leaves intact a system satisfying all reliability, redundancy, and independence requirements of the
protection system. Interconnection of the protection and control systems shall be limited so as to

assure that safety is not significantly impaired.
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3.1.3. Appendix A15&t I -3 DWW ERWITOLLES
Appendix A #5#t 1 -3 1967 FEHRERER
(Appedix AZEBER LV, FEgRE)I)

The reactor facility shall be designed (1) to minimize the probability of events such as fires and
explosions and (2) to minimize the potential effects of such events to safety. Noncombustible and
fire resistant materials shall be used whenever practical throughout the facility, particularly in
areas containing critical portions of the facility such as containment, control room, and components

of engineered safety features.
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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.
Noncombustible and heat resistant materials shall be used wherever practical throughout the unit,
particularly in locations such as the containment and control room. Fire detection and fighting
systems of appropriate capacity and capability shall be provided and designed to minimize the
adverse effects of fires on structures, systems, and components important to safety. Firefighting
systems shall be designed to assure that their rupture or inadvertent operation does not

significantly impair the safety capability of these structures, systems, and components.
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3.5. Appendix R
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3.5.2 Appendix R DL BR4E
(LUFIZ3FEIZ [Thirty—-three Years of Regulating Fire Protection at Commercial U.S. Nuclear Power
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TWDH O ZIE L, Z O NRC Il & F¥EEMIT Appendix R OfFFRIZET I AaI o=/ —
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"Appendix R OB &Fifi+ 2 & 55z,

1 68 DO HEDGIRFEIZ OV TILL F DI Y

“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:

ElAE R A2 I L, P D7 DICBERZEHI AT AN, Ay bra— b, BEIE, #i&lZ k> TE
@Jﬁﬁﬁ FoNTY ., RMEENCHD Z &2 b, 7—7 b LR (ME 5IELEROEIK LS Te)

RIEINTEHITCIL, ZEI AT LO—20, KKICLH2BEEZZTRVEIIC. U TOHED S B,
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[a] Separation of cables and equipment and associated non-safety circuits of redundant trains by a
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fire barrier having a 3-h 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;

3 RFM D EM Z AT D KKEREIC L 50— T 0, 2B L OILRRHOIEL 2B O E O sk, i
MAF—=NDO—EFETRT Db D, FATZD LD RBIKEEEE A 5 b OIE, FEEEIZER S Dk
M & RS DM KYE TORGE S LTV RITHIEZR 720,

[b] Separation of cables and equipment and associated non-safety circuits of redundant trains by a
horizontal distance of more than 20ft 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

IAE AR E T 1T KK — RO IRV ERE 20 7 ¢ — ML EOBREECHE RS L OVTLERMOIEL 2
IO R Z 3BT 2, £z, KSEMNEE & BENEXRIZ, HAKBNICHRET 2,

[c] Enclosure of cable and equipment and associated non-safety circuits of one redundant train in a
fire barrier having a 1-h rating, In addition, fire detectors and an automatic fire suppression system
shall be installed in the fire area”

1 RERDER 22 59 2 KKIEREIZ L D, 7r— 70, 2EER LU0 1 TUR RO IEL AR O M8 DR HHAE
B, E7o. KPR IS KO H BLCSRINHR AT T A ) TICRRET D,
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10 CFR PART 50.48: HISTORY OF CHANGES
10CFR PART50.48 D ZSE D RS

This document contains all the changes made to 10 CFR Part 50.48, Fire Protection, since it was
first introduced in 1980. Between 1980 to the present, any changes made are documented in

Federal Register Notices. All of these notices have been reviewed and compiled into this one outline.

Z OLE(X, 10CFR part50 2ol E A X7z 1980 4-LL3K, 10 CFR part50.48 kKL kT 5
TRTCOEENEGENTND, 1980 ELHAEE TOMIITON BT, #EHEHREMICEHK I
TWo, ZNLDOHEMOT TR, ZO—2>OMEOHFTREIN, £LOLNTET,

HOW TO READ THIS DOCUMENT:
ARERD B FIZHONT

The original text of 50.48 is provided below as it appeared when in was first introduced in 1980. The
first version was quickly replaced, thus the second version is also provided below since all
significant changes originate from this version. Any portion of the text that has been altered

through the years is circled and assigned a corresponding number and color.

50.48 D ITDO L EIL, 1980 FITHKHMNTIEA S NZFICED b b0 L LT, UUFICREET 5, WK
FECICER SR, Led> T, URIORTOEEREBIIE _MICHRLTEY | H RO T
flLEnTVDd, REICODEVELTINTZT ¥ A NOEEOHS B THEN., 5T 2EFEaE2ED
HBTHNTND,

The color represents changes that are listed in the same Federal Register Notice, and the number
represents the chronological order these changes were listed in and how they appear in this

document. At the end of this document the most recent version of 10 CFR 50.48 is provided.

3R CEMME RS RCREH IN TWA Z L, Zoiid#HInTCEn-ERYEERL, FoX i
INONREEINTEENPEZOLETELTWNDS, AEOKDVIZ, 10 CFR50.48 DFHi/N—T a v
NI TS,

VERSION1
71570 Federal Register / Vol.45.No 211 / Wednesday, October 29,1980 / Rules and Regulations

71570 JEFRE #/ Vol.45.No211/1980 4E 10 A 29 H Uk#E BRI X O
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And should be revised.
Under these circumstances the Commission believes that there is good cause for an extension of the

license condition schedules pending effectiveness of the final rule on fire protection.

ZOXIRIRI T CTEERIT., KKI#E EORKRRIOFIMEICEIT 5. (AT ORGSR Y
22— )VDIEFED DD EL 72 BANHDH EEZTWVWD,

The rule provides that all compliance dates contained in license conditions or technical
specifications for required fire protection measures are suspended pending further action by the
Commission. As is clear from the above discussion, that further action will be promulgation of the
final rule on fire protection. The Commission intends that licensees affected by this rule should use
best efforts to complete all required measures as soon as possible despite the suspension of the

deadlines for this brief period.

il AFFA SR AECBR ST D KK PTRE R D 7o O HIRHERREFIC B £ 0 T X TOBST LT uidie
LR HIRIT, ZERICEDRET LR TWEHFHICERD T 7 V= 3/75)&35%/5.\ —IFEL) & 9%
HADH D, FEROBHANLH ORI, 207 73 a AXKKY#E EOSKEBRIONG & 725,
ZERIZON— VDB U‘Zo@%ﬁﬁf%ﬂ_@@ﬂ}ﬁfﬁﬁﬁﬁﬁﬁf% 2. TERLETRL, L8+
NTOHEZTET T HIOICHRROFNET L5 L2BHLTW5,

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974, as
amended, and Sections 552 and 553 of Title 5 of the United States Code, notice is hereby given that
the following amendment to Title 10,Chapter I, Code of Federal Regulations, Part 50, is published

as a document subject to codification.

1954 5+ S11E 1974 FE o X )L X —HfRRIE IS DS & E S iz AR EEILO Titles @ Section 552
KON 553 OEEIL, EFRHIAILE Part50, Chapter I, Title10 (ZiEMk O CED G E L TABR ST
Do

PART 50 -DOMESTIC LICENSING OF PRODUCTION AND UTILIZATION FACILITIES
AR TE & IR O [ N 7ok

1. A new Section 50.48 is added to read as follows:

LIFD X 91, #H L Section50.48 ZFide 7= DB 5,
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50.48 Fire protection schedules.

KB wt i

To the extent that any facility's license conditions or technical specifications incorporate compliance
dates for modifications necessary to provide fire protection features proposed by a licensee and
accepted by the NRC staff as satisfying the provisions of Appendix A to Branch Technical Position
BTP/APCSB 9.5-1 and reflected in NRC staff Fire Protection Safety Evaluation Reports issued prior
to the effective date of this rule, those dates are hereby suspended pending further action by the

Commission.

WS LD fiti ek O FHRF A SO N AR~ Appendix A @ Branch Technical Position BTP/
APCSB9.5-1 OHUE L7z L. Z OBANDOFEL) A LIENZHAT S 7z NRC 2% v 712 K DBk
R EECKEND L), FHEEZTEFEFICL > TRESINNRC 24 v 72 o TR INTZ
f%k*zﬂé BRI Z R T D e DI E R BRI E R a T T A 7 o ZAOWI &l iATe £ TOHIRMIZ
ZERIZ Lo T LR D BEN—FRICRE L 25,

VERSIONZ2

General Comments Resolution:

Several commenters contended that Commission regulations mandate that an adjudicatory hearing
be conducted prior to a final decision. One commenter labeled the regulation an “order” within the
meaning of the Administrative Procedure Act[5 U.S.C.551(6)][APA] and asserted that 10 CFR 2.224
of the Commission’s regulations, “Order for Modification of license” applies to this rulemaking

proceeding.

M ANDOERIEHEIL, HHIZESORKIRELRNCERE SN2 HFHAEESORETH L L TR, b
LRV, 1TE T Actls U.S.C.551(0)][APAIN® THFF) #HAITHD L LT, BEIEESD 10
CFR2.224 N TFFAEREOT-OODIARF] X, ZOMANCHEHAIND & FELT,

The Commission disagrees with these comments. A “rule” is defined in the APA to mean “the whole
or a part of an agency statement of general or particular applicability and future effect designed to
implement ‘- or prescribe law or policy ---” [5 U.R.C.551 (4)]. The agency action questioned here is
clearly one that treats similarly situated licensees equally and that prescribes future conduct or

requirements. For those licensees who have not already provided an equivalent level of fire
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protection, certain specific fire protection features are required. Various of these requirements
would apply to approximately 40 facilities. The commenter’s characterization of the rule as an order,
along with the assertion that 10 CFR 2.204 mandates a hearing before the rule becomes final is
incorrect. On its face, that regulation (which does grant a hearing right) applies only to Commission
orders that modify a license. It does not apply to requirements promulgated through a rulemaking

action conducted in accordance with the requirements of applicable law.

ZESE, Zhboa Ay MIFEE LRV, Al 13X APA[5 UR.C.551 (D] T, 21—k
AR O, EIIXFFE O LRk OB R EET DI S vk iti&ﬁ%ﬁ%
LEte ] EERLTCND, I 2 TOMREEBOITEIORRN & i1X, HONCHEEZ T - FEEIC
T%H%’“L<&o%@@ DTHY ., TNPFEROTESCEFZHE L TV D, [ @%kVNw

R Z R 72 VI A T T FER I E OB KRR LB L S D, ZivD Ok x 7o B X
40 OREFRIZHEH =415,

JEF & BRI £%®£ﬁi]Omm2%4®ﬁw@“%xum®ﬁW#W%Z@ékwﬁi%kk%
IZRRY Th D, 3w b, ZOHAl (ELWAREAZ 53 2) I35 EIET 2 Z 82O ERIZO i
IND, ZHUE, BEAEDOBEFIZHEWBLAIGIE %8 U COBEAARIIEEH 72,

Several commenters contended that the environmental impact had not been adequately addressed.
One commenter, citing the requirements in Section III.A of Appendix R for two water supplies and
two separate redundant sections as examples of requirements involving environmental issues,
contended that the Commission relied upon its staff’s “unsupported determination that, pursuant
to 10 CFR §51.5(d), an environmental impact statement, appraisal, or negative declaration is not
required.” The Commission has considered Section II.A and has further considered the remaining
requirements of Appendix R and remains convinced that the regulations are not substantive and

are insignificant from the standpoint of environmental impact.

AP OFE L, BREA~ORBICK L CEEI LR R ST o Tc L ERk LTz, fEEODEY
. 2 /)0)7k0>1i§n‘n L 2 OOBRERMBIZEDL 2 E 0 XL 9 el D455 728 4372 £ O Appendix R D&
7 a LA OBEELZBIHRIC, ZERSIIAF v 7O [BREZEREE FM, 7130 E0RAFKITE
RENZNEWS 10 CFR §51.5(MICHE C/ARMOD 22V WRE ] IZHH > T2 & EiR LTz, ZERIT
v v a VLA, ZEMHL, S 512 Appendix R OF% Y OBEORFHE . 7% 0D O i%gﬁ'ﬂfi%@

Tix7e<, BESOEEBOBAPOEETIEHRVWEMHEL TV,

One commenter suggested that all plants be required to install dedicated shutdown capability. The
Commission does not agree. We believe that the Commission’s overall fire protection program

involving extensive plant-specific fire protection modifications that are based on guidance set forth
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in Branch Technical Position BTP APCSB 9.5-1 and its Appendix A and the specific requirements of

Appendix R to resolve disputed issues provide adequate fire protection.

HH— NOFFEIE, TRTOFTIhtisklE, EHOY v MU UREEZEANT HIVLEN D 5 &R
L7z, ZESIIFZIUCHE L2V, F 4 1%, Branch Technical Position BTP APCSB 9.5-1 & Appendix
A, XU Appendix R DFEHEFHEIZED < KB R ik B A KB E 42 B ZE RS ORIKE B
K7 7T KL+ 72 kR ORIk 28 F ORIz 2 LIE LTV D,

One commenter stated that the ambiguity of the proposed regulation with regard to critical items
requires that it be renoticed. The commenter referenced three portions of the proposed Appendix R
as examples of such ambiguity. They were Section II.G, Section III.N, and Section III.Q. We have

reviewed these examples.

FEO— N, BREIN-HHENCET 2 HEIEH OBK S IIHFRAENILERDH D Lk 72, FE
1L, 2O XD REHIOFE LT Appendix R IZXT 5 3 DO DOIREBIZHOVWTER LTz, bl
7 v a .G, LN, XOIL.Q.THD, FxiTZnoofz et Lz,

In reference to the first example, the commenter stated that the first paragraph of Section II.G
identifies alternative shutdown capability as an optional protective feature and that paragraph
II.G.2.c then identifies alternative shutdown capability as a minimum fire protection feature. We
do not agree with this statement. The first paragraph of Section III.G identifies alternative
shutdown capability as one option in a combination of fire protection features for a specific fire area.

Paragraph II.G.3 indicates when this option should be used.

—OADFNCHONTOERIL, FEIL, 7 ¥ a VLG ORAID B DILE DOIRHEERE L | D%
M.G.2.c DFRAKBRDOBLKIEREE L TOMRBE Y v v ME T UBEZFIE L T D L~/ FxiTZhic
B L2, 7 v g VLG ORAIDOBR Tl FrED KK Y 7 O KRB O A G HOEIZBIT 5 —
ODBRLE LTREV Yy v MU UBREZBEL TS, 27 v a G331, oA 7 var (R
Byyy MU UHKRE?) 2T 2 0ERH LG50 EHET.

In reference to the second example, the commenter stated that section III.N requires a pressure
differential across the test specimen during the testing of fire barrier penetration seals but fails to
define the pressure differential. This comment is incorrect. The pressure differential called for by
the proposed provision was the maximum pressure differential that the barrier would experience in
the specific plant installation. In any event, the requirement for pressure differential during such

testing has been deleted since only noncombustible material is now being used for such seals.
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SNDIENET, FrE DA I RRFRE ORIRD B DN DEEED R RIEN A TH > To, WTHITE X,
IO X RRBROBDIENZED T2 D DOFEEL, 2D X 5 RO 72 DIZHIE £ TRIRIERELD e p3E
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In reference to the third example, the commenter stated that Section III.Q is totally lacking in
definition. We do not agree. Footnote 6 references Regulatory Guide 1.75 and IEEE Std 384-1974.
The latter document is a commonly used industry standard that defines associated circuits and
provides guidance for ensuring that such circuits do not compromise the independence of the

shutdown circuits they are associated with.

EZOBFNZHOWTOE KT, fFEIE. B2 v a vI.Q RERICERRETH D k-,
P2 1L AU R L, JHITE 6 TIadfilfE S 1.75 8 L OV IEEE 4% 384-1974 12>\ CE &K LTV 5,
BEOXEIL, BT ORIKEAER LEET LY v v MU UEIROMSIMEAE R DR & A I
T 572D O ERMET 2 —RICER S5 TERK TH S,

Based on the above examples and our review of the other provisions of the proposed rule, we do not
believe that the rule as proposed was ambiguous so as to require renoticing. Moreover, it should be
noted that, based on other comments received on the proposed regulations, other commenters

demonstrated a thorough understanding of the proposed requirements.

EFROF EREINTRA DM OKIEDOT 2 DIT > - HRFHIIESN T, Tx ITBEIN WD LD
RHAINHERME ML T RBIRI TH o722 1TE TV, F2, R INTHAI~NTFES
NI OFMIC DN T, OFEENRREINT- B2 T RICHMR L2 S I BT RETH D,

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974, as
amended, and Sections 552 and 553 of Title 5 of the United States Code, notice is hereby given that
the following amendments to Title 10, Chapter 1, Code of Federal Regulations, Part 50, are

published as a document subject to codification.

1954 AEIZKIE ST HIEICHE - T 1974 FIC W IE SN RV X —FRak I & A SR E R AE X
A MV 5DEY a3 552 L 553 D@L, GRENEMEEX A ML 105 [ &, @A S— K 50 12
H<IBELEZ G2 TWHE L THEMREEZRE L CEE LTABRSATWD,
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1.Anew §50.48 is added to read us a follows:
§ 50.48 Fire Protection.
(a)Each operating nuclear power plant shall have a fire protection plan that satisfies Criterion 3

of Appendix A to this part.

JRA 1R EFTOLENEIL. Appendix A D FEYE 3 2372 3 kK EHERHH &2 Ff > TO\ R TR 5
QAN

This fire protection plan shall describe the overall fire protection program for the
facility ,identify the various positions within the licensee’s organization that are responsible
for the program, state the authorities that are delegated to each of these positions to
implement those responsibilities, and outline the plans for fire protection, fire detection and

suppression capability, and limitation of fire damage.

Z DOKREPTRERH I RERR O BRI R T 0 7T DZOWTRIE L TWD, 7'r 7T LB S
L'Cb\Zon’ﬂ%ﬁW\i DEEEOSEIERMELREL, TUOLDOEMELFEMT 7DD DAL

ICZHE SN HERREZBAGE L. Bk D7D DOFFEOME 2 L, KRR L O, KR
%%%’Jfﬁﬂﬁ‘é Z&,

The plan shall also describe specific features necessary to implement the program described
above, such as administrative controls and personnel requirements for fire prevention and
manual fire suppression activities, automatic and manually operated fire detection and
suppression systems, and the means to limit fire damage to structures, systems, or
components important to satisfy so that the capability to satisfy shut down the plant is

ensured.

KEPERENT ERR DT e 7T N E ST D 7o DI RRE OMERIZ W TR L2 T U
RHT. DX D RERHIE KK TR X OFEE AR ODO NEEME LTHE),, KD
Fah kI L ORI A T LEEO FBIIAKIC L 2B ELHIRT o2&, A7 4%
BRIV Yy NI UTHIENTELS TV MR THZENEETH D,

(b)Appendix R to this part establishes fire protection features required to satisfy Criterion 3 of
Appendix A to this part with respect to certain generic issues for nuclear power plants licensed

to operate prior to January 1,1979.

1979 4 1 H LARTICEIV TV B - /1388 AT Cld. Appendix R |3 Appendix A @ FE#E 3 #3729
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Except for the requirements of Sections III.G, II.J, and 1.0, the provisions of Appendix R to
this part shall not be applicable to nuclear power plants licensed to operate prior to January
1,1979,to the extent that fire protection features proposed or implemented by the licensee have
been accepted by the NRC staff as satisfying the provisions of Appendix A to Branch Technical
position BTP APCSB 9.5-1 reflected in staff fire protection satisfy evaluation reports issued
prior to the effective date of this rule, or to the extent that fire protection features were
accepted by the staff in comprehensive fire protection satisfy evaluation reports issued before
Appendix A to Branch Technical position BTP APCSB 9.5-1 was published in August 1976.

7 a VOBEMNLG, M., BLUM.0 ZFRE, AH Appendix R OHEIX, 1979 4 1 H L
ANCERE L7 DS ERNITE M S, PIKBEREDERE L TV o, FERICL - TERI N
TWAHHEZMT-T L IICNRC A¥ v 712k > TZEH I 7=, Appendix A @ Branch Technical
position BTP APCSB 9.5-1 (X Z O#IRIDFE %) BITHE 2 S 7o aFAlieh & & 20l 7 3B KIS & 4
TW5, F73Z O KEREN AT I 72 1976 4F 8 H LARINZHEAIT S 417 Appendix A @ Branch
Technical position BTP APCSB 9.5-1 #Ffliit & FH 2l 7= TPk A & v 72 Lo TR STz,

With respect to all other fire protection features covered by Appendix R, all nuclear power
plants licensed to operate prior to January 1,1979 shall satisfy the applicable requirements of
Appendix R to this part, including specifically the requirements of SectionsIll.G, 1ll.J, and
m.0.

Appendix R THE I N/ ZOMOBKEEEIZE L TiE, T X TOIRFHRERDENET 5720
DERIX, 1979 4 1 H YT, it 7 &3 VOEFILG, I, 3 KOO 25, %IH Appendix
R DM T 2 B2 e L2 T UL b e,

(c)All fire protection modifications require to satisfy the provisions of Appendix R to this part or

directly affected by such requirements shall be completed on the following schedule:

FTRTOKKBG#EDZT L Appendix R DHEL /=T 7-OICMETHY . UTFDRAF Y 2—/L
TSN TR 620 ) B Lo CEEEERZIT 5,

(1)Those fire protection features that involve revisions of administrative controls, manpower
changes, and training, shall be implemented within 30days after the effective date of this
section and Appendix R to this part.
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(2)Those fire protection features that involve installation of modifications that do not require
prior NRC approval or plant shutdown shall be implemented within 9 months after the
effective date of this section and Appendix R to this part.

K PEHERSRE 2 fF 5 8 AL H X FHRIZ NRC OAGRZLET AL EIHY FHA, F-T77
Y NOEIEIZZDE Y v a B XN Appendix R DFITH% 9 » H NI SE i S 2T iuid7e &
720N,

(3)Those fire protection features except for those requiring prior NRC approval by paragraph
(c)(5)of this section, that involve installation of modifications that do require plant
shutdown, the need for which is justified in the plans and schedules required by the
provisions of paragraph (c)(5)of this section, shall be implemented before startup after the
earliest of the following events commencing 180 days or more after the effective date of

this section and Appendix R to this part:

KB H#EREIIE 7 2 a3 L (GIT L D HERIC NRC OKBELELTHHLDOEFRE, (v
AN=NVEREEY T T bOEIEZ, B7 3 a3 U (OG)DEORIEIC L W SLERFE & A7
Va— /L TIEY L EINAMENRH D, MIHOTEENIEZ >3 . KO Appendix R D324
180 H. & L <IZZALABEDEEN LRI FE i S e T e 67220,

(i )the first refueling outage;

AN DORREL D IE

(ii Janother planned outage that lasts for at least 60days;or
Dl &b 60 HEE < IZDOFEIREHE ; 7003

(iii)an unplanned outage that lasts for at least 120days.
Dl &b 120 H e < FHE O IR,

(4) Those fire protection features that require prior NRC approval by paragraph (c)(5) of this
section, shall be implemented within the following schedule: Dedication shutdown

systems — 30months after NRC approval: modifications requiring plant shutdown — before
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startup after the earliest of the events given in paragraph (c)(3) commencing 180 days
after NRC approval; modifications not requiring plant shutdown — 6 months after NRC

approval.

ARFED paragraph(c)(B)IZ L 2 FHR1D NRC DAGRZ VB L 925 KEPH#EMREIX. LD A
7Y a—= VWTRIA ST IER 6720, BEHEFEIES 27 A—NRC O7%&R% 30 » AL
W77 > gL ZBERT 5 A E I —paragraph (0)B) Tt IN-FRD ) LEERET 20
DD FENEDNHE 2T, NRC OF&FRE%L 180 BLUN:T T2 NOEIEEZ LT L LRWAER
FHIH—NRC O&GR% 6 7~ HUW

(5)Licensees shall make any modifications necessary to comply with these requirements in

accordance with the above schedule without prior review and approval by NRC except for
modifications required by section IlI.G.3 of Appendix R to this part.
Licensees shall submit plans and schedules for meeting the provisions of paragraph(c)(2),
(©)(3), and (c)(4) within 30 days after the effective date of this section and Appendix R to
this part. Licensees shall submit design descriptions of modifications needed to satisfy
Section III.G.3 of Appendix R to this part within 30 days after the effective date of this
section and Appendix R to this part.

AT A L. AHT Appendix R section M.G.3 (12X %5, NRCIZEAAEE ARV THER X
NWTWDHERIFR L AKBOEN LD ARAT Y 2 — W THE> T, 26 OEMZEFT 5720
W2, ARBEOEIERSLEZG URIT T 5720, EIEFFRERFFE L. AH Appendix R %)
% 30 H LANIZ paragraph (¢)(2). (©)(3). X)) D, HEEM =T T-ODHBEB LAY
/bR L2 hid7e 670, EERFFEIRFFE 13, AHT Appendix R )% 30 H LAIC
paragraph (€)(2), (c)(3), & ONc)(4) DHLIE &1 7= 372 O I IS OFRF Rl Z 2 L7z i
[ESAYCRANAN

(6) In the event that a request for exemption from a requirement to comply with one or more
of the provisions of Appendix R filed within 30 days of the effective date of this rule is
based on an assertion by the licensee that such required modifications would not enhance
fire protection safety in the facility or that such modifications may be determination to
overall facility safety, the schedule requirements of paragraph (c) shall be tolled until final
Commission action on the exemption request upon a determination by the Director of
Nuclear Reactor Regulation that the licensee has provided a sound technical basis for

such assertion that warrants further staff review of the request.
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FL TIX Appendix R DBUED 1 DLL EOMESFT 5 72D DB DRERD 72O DE DER % |
ZOBAIOFRZNE S 30 HLAWIZHRT 5 Z & ILEERFF S O ERICE SN TEY , 20 X
IRBEREINTVWBIEIET, KEBTHEDREVEDE EOMEN G LNIRNTES S L sk 2k
DEZEMEDPHR S D000 Lt JR5F BB 12 & 2 MW OB O fbRERIIG U
THIBrOBEORFRERIZIES U T paragraph(c) DIEW] 2 U722 1T 17 & 72 WHG TlL, EHRHF
FEEIL, BB AR L Tl WD KO R TRA TS 2 L OER AR E T RGE
T 5,

(d)Fire protection features accepted by the NRC staff in Fire Protection Safely Evaluation
Reports referred to in paragraph (b) of this section and supplements to such reports, other
than features covered by paragraph (c), shall be completed as soon as practicable but no later
than the completion date currently specified in license conditions or technical specifications
for such facility, or the date determined by paragraphs (d) (1) through (d) (4) of this section,
whichever is sooner, unless the Director of Nuclear Reactor Regulation determines, upon a
showing by the licensee, that these is good cause for extending such date and that the public
health and safety is not adversely affected by such extension. Extension of such date shall

not exceed the dates determined by paragraph (c) (1) through (c) (4) of this section.

EERFFE A S A 2R TR, R E RSP AROZRICEREL 5225 Z <A %
IEHS 2 IE YR B Th S HWT L2 IRY 13, (OHOBRELISMT, 2 D & 5 el iIAE DY
U A k@ paragraph(b)N Tk SKBG#E DR 2RI EZENTLINTEBY NRC AKX » 712k ->T
KKEBHERSEEND KR I, TE LRV BONITTE T LA TERLARWA, E#LS & BT HIE,
i FFFA S 72T HAN IR D X 9 7e5%iiF=<°. AHiD paragraphs (d) (1) 725 WDIZED S
NHHAOWT R FIZ, FBE L2 TniE7e s v, B H OFER X paragraphs (d) (1) 7>
5 (d) WDIZEDLNDREMAZEBX TR DU,

(1)Those fire protection features that involve revisions of administrative controls, manpower
changes, and training shall be implemented within 4 months after the date of the NRC

staff Fire Protection Evaluation Report accepting or requiring such features.

1TEGRH], 5B OZAL, ETATFIBRICFE 5 KKPTEDOREEDEIEIX NRC 2 & » 7 Ak
DI ORI S & 252 A2, 4 7 A U SE i SR iude b7en 2 L 225Kk 5,

(2)Those fire protection features involving installation of modifications not requiring prior
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approval or plant shutdown shall be implemented within 12 months after the date of the

NRC staff Fire Protection Evaluation Report accepting or requiring such features.

EEOEFERBEZILZT T2 FOEIEZ VI L LR WEREISEE ) KEB#EOREREDIEIEIX
MWX&/7ﬂk“%£®ﬂﬁ%mE%ifﬂﬂt&\M7HMW:%Méﬂ@TMH&6
RN EEERT D,

(3)Those fire protection features, including alternative shutdown capability, involving
installation of modifications requiring plant shutdown shall be implemented before the
startup after the earliest of the following events commencing 9 months or more after the
date of the NRC staff Fire Protection Evaluation Report accepting or requiring such

features:

T N E VB LT OEE LS DORE L O RRME ILHERE L 5 e 240D D kK
DIiHEREIL. NRC A% v 7 03 KB DRl & 221 Azt 9 » ALINE72id e
LIl —F R ICHM SN D2 FRETICFE M SN RTTR RN L 2 ERT D,

(i) The first refueling outage;
) DIREF A B 11 RE

(i) Another planned outage that lasts for at least 60 days; or
Pl &b 60 H e < FHEIE I

(iii)An unplanned outage that lasts for at least 120 days; or
Pl &b 120 HFfE < FHEIZME IR

(4)Those fire protection features involving dedicated shutdown capability requiring new
buildings and systems shall be implemented within 30 months of NRC approval. Other
modifications requiring NRC approval prior to installation shall be implemented within 6

months after NRC approval.

HLWEYIRO Y AT MR S5 B H O IRBEEE 2 1F 5 KKHEDOREEEIX. NRC D&
% 30 A7 A LI S0 S 72 i 7Ze 6720, mARTNS, NRC OEGRZICE R X A thofE
IEFIHIE, NRC &K@ % 6 7 H LI 32 S 7R il 7e 6720,

(e) Nuclear Power plants licensed to operate after January 1, 1979, shall complete all fire
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protection modifications needed to satisfy Creation 3 of Appendix A to this part in accordance

with the provisions of their licenses.

1979 4F 1 A 1 HRITEEN T Al SR 7138 &P, Creation 3 @ Appendix A OIEHAFF
A OB T, R TOKKPERREL T T LEN B ST,

2. A new Appendix R is added to 10 CFR Part 50to read as follows:

Appendix R — Fire Protection Program for Nuclear Power Facilities Operating Prior to January 1,
1979

Appendix R 1% 10 FCR50 Z iR~ 2 72 DI LA I L < BN 2,
Appendix R- 19794 1 A 1 H X Y RiIDJF 158 E ik 2 BET 5 72 O KK PHHER ),

I. Introduction and Scope

BN & AL

This Appendix applies to licensed nuclear power electric generating stations that were
operating prior to January 1, 1979, except to the extant set forth in paragraph 50.48 (b) of this
part. With respect to certain generic issues for such facilities it sets forth fire protection

features required to satisfy Creation 3 of Appendix A to this part.
AE 5048 (b) (CFWVT 1979 4F 1 A 1 H XV ANTER STV BUFET 5 51 /)BT & b

X, ZOfERTIE, EEFREE S TR R EINICE SND, FO LD RO TZDD—E
DO— 72 REEICEI LT AKZED Appendix A @ 3 (Z{ili7= T MED H 5 K KBHHEMEEZ EH TV 5,

CHANGE#1(1980 4 10 A 29 HiB4n)
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Type:50.48 added.

Explanation:

- This section was added to temporarily suspend completion dates for certain fire protection
requirements in Appendix A because some licensees considered the deadlines unattainable.

-The suspension of these dates was justified because:
- The NRC decided that neither health nor safety would be affected by suspending the deadlines,
- And that the previous fire protection requirements provided sufficient protection during this

period.

WZF : 50.48 DB

A

2RI va R, —HOFH A T T FEE DO £ TORMAARATREE B2 Lz, Bk
FAIZOWTIE—RERIZ Appendix A O H Z#iEH 3 5 7= DB S iz,

- NRC 1%, HIRZMEM S5 2 LIk > TREEM TR LETHRWEELZT, ARl O K EIX
ZOHIMPIC e RE R RIS D 2 L A WRE LT,

CHANGE#2

Type: New 50.48

Explanation:

+The previous version of 50.48 was replaced by this version.

*This “new” version of 50.48 (and Appendix R) was “added to upgrade fire protection” at nuclear

power plants that are licensed to operate after 1/1/1979.

W% - #Lu 50.48

B

< VIR 5048 D=V g d, 2=V LCEEHL BN,

+ 5048 ® TH LV OAR—Y g (BXO AppendixR) 132 19794E 1 A 1 HLIZICEMEST S X 5 I2#F
R A SN TV AR IREITCO DREPEOMRER B 572 DB Lz,

Brown Change
CHANGE#3
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Type: Error in Federal Register 45 FR 76610

Explanation:
- 45 FR 76610 states: “A new 50.48 is added:--”(see Pink Change#2)

+ 45 FR 76610 was corrected to read: “Section 50.48 is revised to read as follows---”

+ While this is not a change in the primary document, 50.48, the distinction between “new” and

“revised” is considered significant.

N
FLEA

HEVE PN 45FR 76610 (2B 5T —

- 45R 76610 : “Hr L\ 50.48 O3EM”  (Pink Change#2 %:[R)
* 45R 76610 [T D L H IEIEEEINT : “LATFD L 212 ®Z v 3 v 5048 (MEIES T
c ZHIFEELETH D 50.48 ORIV, TSIE], THT LW ORBNIIFEE CTHD AR IND,

Blue Change

CHANGE#4(1988 4= 5 H 27 HiB/N)

Type: Change in NRC policy

Explanation: The NRC amended their policy to establish a retention period for records that

licensees must maintain.

Corrected Text:

N :

(a) Each operating nuclear power plant must have a fire protection plan that satisfies
Criterion3 of Appendix A of this part. This fire protection plan must describe the overall fire
protection program for the facility. Identify the various positions within the licensee’s
organization that are responsible for the program, state the authorities that are delegated to
each of these positions to implement those responsibilities, and outline the plans for fire
protection, fire detection and suppression capability, and limitation of fire damage. The plan
must also describe specific features necessary to implement the program describe above, such
as administrative controls and personnel requirements for fire prevention and manual fire
suppression activities, automatic and manually operated fire detection and suppression
systems, and the means to limit fire damage to structures, systems, or components important
to safety so that the capability to safety shut down the plant is ensured. The licensee shall
retain the fire protection plan and each change to the plan as a record until the Commission
terminates the reactor license and shall retain each superseded revision of the procedures for

three years from the date it was superseded.
NRC DJ7HH2H

At NRCIFF A DHERF L 72 UE 72 5 22 W Rt O RAF I 2 fESL T D 1o OIS Tt 2 EHE L £ LT,
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FLARTNE R B 7220,

CHANGE#5
Type: Change in policy
Explanation
« Paragraph (f) is added
+ The NRC amended its regulations on the decommissioning procedures which lead to terminating

an operating license.

(fLicensee’s that have submitted the certifications required under §50.82(a)(1) shall maintain
a fire protection program to address the potential for fires which could cause the release or

spread of radioactive materials.

(1) The objectives of the fire protection program are to-

(i )Reasonably prevent such fires from occurring;

(ii )Rapidly detect, control, and extinguish those fires which do occur and which could
result in a radiological hazard; and

(iii)Ensure that the risk of fire induced radiological hazards to the public. environment

and plant personnel is minimized.

(2) The fire protection program must be assessed by the licensee on a regular basis and

revised as appropriate throughout the various stages of facility decommissioning.
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(3)The licensee may make changes to the fire protection program without NRC approval if
these changes do not reduce the effectiveness of fire protection for facilities, systems, and
equipment which could result in a radiological hazard. Talking into account the

decommissioning plant conditions and activities.

WZ : DL HE
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(iii ) K K DFERRA NN ILN D & & ZHfRFEICT D, BREEE 7T v h~OWFEETR/NIT 5,
Q) KSB#ET v 7T MIEMENCFEF I L > TR L, sk OFE IR E 72 & & & S E B %
WL THEYNC2 5 X9 BUE SR TR B,

@) FEZ IR FIC 7N D RN B 25512, NRC OE&GRA L Tr s T A& AEHET
TFET, TNEBRELEBNOEEIF Y7 v MEEOIESIZID Z &,

Red Change

CHANGE#6

Type: Clarification of text
Explanation:

« Paragraph (a)(1) is revised.

+ Clarify that holders of an operating license must have a fire protection plan.
(a)(1) Each holder of an operating license issued under this part or a combined license issued
under part52 of this chapter must have a fire protection plan that satisfies Criterion3 of
appendix A to this part. This fire protection plan must:

WA - 7 X X SOk
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(a)(1)10CFR Part50 (2 SV TRIT I N BELFFat O A, £721% 10CFR Part52 (233 C
FAT SN D SN BT O E 1T Appendix A #5811 -3 OB K EHE 2 5F % MBS
Hb,

CHANGE#7
Type: Clarification of text
Explanation

- Addition of (a)(4)

+ Text added for clarification of applications for design approvals and certification, and
manufacturing licenses must meet the fire protection design requirements in Appendix A of Part
50, criterion 3 in general design.

Revised text:
(a)(4)Each applicant for a design approval, design certification, or manufacturing license under
part 52 of this chapter must have a description and analysis of the fire protection design features
for the standard plant necessary to demonstrate compliance with Criterion 3 of appendix A to

this part.
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7 v O KGEPERFOBERED I L OBGREME A DN TV L RERH D,

Green Changes
CHANGE#8(2000 4 6 H 20 HiEIN)
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Type: Change in policy
Explanation:
+ Fire protection requirements amended to remove the requirement that penetration seal
materials be noncombustible.
* The following footnote (Footnote 3) is removed.
- Basic fire protection guidance for nuclear power plant is contained in two NRC documents:
Branch Technical Position Auxiliary Power Conversion System Branch BTP
APCSB9.5-1,”Guidance for Fire protection for Nuclear Power plants,” for new plants
docketed after July 1, 1976, dated May 1976.
+ Appendix A to BTP APCSB9.5-1, “Guidelines for Fire protection for Nuclear Power Plants
Docketed Prior to July 1, 1976.”for plants that were operating or under various stages of

design or construction before July 1, 1976,dated August 23,1976.
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« 7T UFT I =HVERY Y 3 BTP APCSB9.5-1 “J1- 1R EAHT O KOT=dDHA KT A7
MEITENT 1976 7 H 1 HURRIZ O bz 7 > b,
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CHANGE#9
Type: Change in policy
Explanation:
+ Fire protection requirements amended to remove the requirement that penetration seal
materials be noncombustible.

+ The following footnote (Footnote 4)is removed.

» Clarification and guidance with respect to permissible alternatives to satisfy Appendix A to
BTP APCSB9.5-1 has been provided in four other NRC documents.

+ “Supplementary Guidance on Information Needed for Fire protection Evaluation.” Dated
October 21, 1976.

+ “Sample Technical Specification.” Dated May 12, 1977.

« “Nuclear Plant Fire protection Functional Responsibilities, Administrative Control and
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Quality Assurance.” Dated June 14, 1977

+ “Manpower Requirements for Operating Reactors.” Dated May 11, 1978
A Fire protection Safety Evaluation Report that has been issued for each operating plant
stages how these guidelines were applied to each facility and identifies open fire

protection issues that will be resolved when the facility satisfies the appropriate

requirements of Appendix R to this part.

WNE - FEtoER
A
< KBGO BT ERIC S D (ERM O — M EBRETDHZ L TH D,
c LR OME@ N HIBREN D,
- WA K ZADOWHFE{IZ BTP APCSB9.5-1 @ Appendix A % 7= 3 7=, o> 450 NRC ®
THEICR VRIS TV D, KKPHEE T 2 72 OISR IERICBET 22T A & v R,
1976 4 10 H 21 H,
< T AHANARET197T 45 A 21 H,
A SIREE O KK ESREO BT, B br—L L SWERRE, 71977456 H 14 A
SRR A SR —T 0 T OB I, 7197845 H 11 H
B8 HEFT D 1o OITFAT ST K KB L BRI RS O A BT A TS Mk SE A S
DR ARTUNT, Mgk A Appendix R i) 72 B Y 7o § R ICARIR S v 5 24— 7 B kI
B9 2 R A FA L E 9,

CHANGE#10
Type: Change in policy

Explanation:

+ Fire protection requirements of 50.48 are amended to remove the requirement that

penetration seal materials be noncombustible.

WA« TEOER
Al 1 50.48 DK SBGEZNE T RIM T 2 BIEE OM B 2R ET S DITBIES TV D,

CHANGE#11
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- Type: Amendment of requirements
- Explanation:
- Paragraph(c) is added.
- Amendment to fire protection requirements
+ A plant can voluntarily adopt
- National Fire Protection Association(NFPA) Standard 805:
“Performance-Based Standard for Fire Protection for Light Water Reactor Electric
Generating Plants, 2001 Edition”
+ NFPA 805 provides a performance-based alternative to the existing prescriptive requirements.
+ Amended text:
§ 50.48 Fire Protection.
(¢) National Fire Protection Association Standard NFPA 805.
(1)Approval of incorporation by reference.
National Fire Protection Association (NFPA) Standard 805, “Performance-Based Standard for
Fire Protection for Light Water Reactor Electric Generating Plants, 2001 Edition” (NFPA 805),
which is referenced in this section, was approved for incorporation by reference by the
Director of the Federal Register pursuant to 5 U.S.C. 552(a) and 1 CFR part 51.
Copies of NFPA 805 may be purchased from the NFPA Customer Service Department, 1
Batterymarch Park, P.O.Box 9101, Quincy, MA 02269-9101 and in PDF format through the
NFPA Online Catalog (www.nfpa.org) or by calling 1-800-344-3555 or (617) 770-3000. Copies
are also available for inspection at the NRC Library, Two White Flint North, 11545 Rockville
Pike, Rockville, Maryland 20852-2738, and at the NRC Public Document Room, Building One
White Flint North, Room O1-F15, 11555 Rockville Pike, Rockville, Maryland 20852-2738.
Copies are also available at the National Archives and Records Administration (NFPA). For
information on the available of this material at NARA, call (202) 741-6030, or go to:

http://www.archieves.gov/federal register/code of federal regulations/ibr locations.html.

(2)Exceptions, modifications, and supplementation of NFPA 805.
http://www.archieves.gov/federal_register/code_of_federal_ regulations/ibr_locations.html.
As used in this section, references to NFPA 805 are to the 2001 Edition, with the following

exceptions, modifications, and supplemention:

(i )Life Safety Goal, Objectives, and Criteria. The Life Safety Goal, Objectives, and Criteria

of Chapter 1 are not endorsed.

( i )Plant Damage/Business Interruption Goal, Objectives, and Criteria. The Plant

Damage/business Interruption Goal, Objectives, and Criteria of Chapter 1 are not
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endorsed.

(iii)Use of feed-and-bleed. In demonstrating compliance with the performance criteria of
Sections 1.5.1(b) and (c), a high-pressure charging/injection pump coupled with the
pressurizer power-operated relief valves (PORVs) as the sole fire-protected safe shutdown
path for maintaining reactor coolant inventory, pressure control, and decay heat removal

capability (i.e., feed-and-bleed) for pressurized-water reactors (PWRs) is not permitted.

(iv)Uncertainty analysis. An uncertainty analysis performance in accordance with Section

2.7.3.5 1s not required to support deterministic approach calculations.

(V)Existing cables. In lieu of installing cables meeting flame propagation tests as required
by Section 3.3.5.3, a flame-retardant coating may be applied to the electric cables, or an
automatic fixed fire suppression system may be installed to provide an equivalent level of

protection. In addition, the italicized exception to Section 3.3.5.3 is not endorsed.

(vi)Water supply and distribution. The italicized exception to Section 3.6.4 is not endorsed.
Licensees who wish to use the exception to Section 3.6.4 must submit a request for a

license amendment in accordance with paragraph (c)(2)(vii) of this section.

(vii) Performance — based methods, Notwithstanding the prohibition in Section 3.1 against
the use of Performance — based methods, the fire protection program elements and
minimum design requirements of Chapter 3 may be subject to the Performance — based
methods permitting elsewhere in the standard. Licensee who wish to use performance —
based methods for those fire protection program elements and minimum design
requirements shall submit a request in the form of an application for the license
amendment under 50.90. The Director of the office of Nuclear Reactor Regulation, or
designee of the Director, may approve the application if the Director or designee
determines that the Direction or designee determines that the performance — based

approach:

(A) Satisfies the performance goals, performance objectives, and performance criteria

specified in NFPA 805 related to nuclear safety and radiological release;

(B) Maintains safety margins: and
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(C) Maintains fire protection defense — in — depth (fire prevention, fire detection, fire

suppression, mitigation, and post — fire safe shutdown capability).

(3) Compliance with NFPA 805.

(i) A licensee may maintain a fire protection program that complies with complying with
paragraph (b) of this section for plants licensed to operate before January 1, 1979, or the
fire protection license conditions for plants licensed to operate after January 1, 1979. The
licensee shall submit a request to comply with NFPA 805 in the form of an application for
license amendment under 50.90.

The application must identify any orders and license conditions that must be revised or
superseded, and contain any necessary revisions to the plant’s technical specifications and
the bases thereof. The Director of the Office of Nuclear Reactor Regulation, or a designee of
the Director, may approve the application if the Director or designee determines that the
licensee has identified orders, and the technical specifications that must be revised or
superseded, and that any necessary revisions are adequate.

Any approval by the Director or the designee must be in the form of a license amendment
approving the use of NFPA 805 together with any necessary revisions to the technical

specifications.

(ii) The licensee shall complete its implementation of the methodology in Chapter 2 of NFTA
805 (including all required evaluations and analyses) and, upon completion, modify the
fire protection plan required by paragraph (a) of this section to reflect the licensee’s
decision to comply with NFPA 805, before changing its fire protection program or nuclear

power plant as permitted by NFPA 805.

(4) Risk — informed or performance — based alternatives to compliance with NFPA 805.
A licensee may submit a request to use risk — informed or performance — based alternatives
to compliance with NFPA 805. The request must be in the form of an application for license
amendment under 50.90 of this chapter. The Director of the Office of Nuclear Reactor
Regulation, or designee of the Director, may approve the application if the Director or

designee determines that the proposed alternatives:

(i) Satisfy the performance goals, performance objective, and performance criteria specified in

NFPA 805 related to nuclear safety and radiological release;
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(ii) Maintain safety margins; and

(iii) Maintain fire protection defense — in — depth (fire prevention, fire detection, fire

suppression, mitigation, and post — fire safe shutdown capability).

- NE  EEOYIE
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(c) ®EKKP#E RS NFPA 805
(1) Z2RROBEA DRFBIZONT,
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5 U.S.C. 552(a) & 1CFR part 51 (M-S X HIEROMES I L > TBHROKEEFRINT,
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RIA N7V R —ADNRC KEHEZIEA Y —F 2 K 208522738, v 7 EJL, oy B
NARA 7 11545, TR T A 7V b ) —ZAENTF 4 27T 01-F15. NRC JEHE&ERMEI2T
M AThe, 77, ESLACEDEIR (NARA) THEEAHE, NARA OBEOFNIFIZHOW
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http://[www.archives.gov/federal_register/code_of federal_regulations/ibr_locations.html.
(2) NFPA 805 (2R3 244, 5, 8 X ONBIIFEIZ OV T O,

(1) H—EmICB T2 MmO BEE, BRY. B XORMEIIRIES 720,

(i) HE—EICHB T DR OBE, FEHWOBLE, B, B OREEIIRIES 720,

(ii))7 4 — R+7 > K7V — RO,
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(iv)2.7.3.5 TEITHE 5 NHEEMEMHTIZ, RIEROVNT %2 T 2 BB 1T ER SN2,
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CHANGE#12
- Type: Amendment of requirements
- Explanation:
Introductory text to (f) is amended.
- Amendment to fire protection requirements
+ A plant can voluntarily adopt
- National Fire Protection Association (NFPA) Standard 805:
“Performance-Based Standard for Fire Protection for Light Water Reactor Electric Generating
Plants, 2001 Edition”
+ NAFP 805 provide a performance-based alternative to the existing prescriptive requirements.

* Amended text:

() Licensees that have submitted the certifications required under 50.82 (a) (1) shall maintain a
fire protection program to address the potential for fires that could cause the radioactive
materials (i. e. that could result in a radiological hazard). A fire protection program that
complies with NFPA 805 shall be deemed to be acceptable for complying with the requirements
of this paragraph.

- WA - BEIEOYIE
<3 (HOAMT X b BMEIESH S,
- KK DEEDIEIE
- 77 MILLT & A ERICER FTRE
- REKEB#E S (NFPA) Y 805
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Appendix R ZEEEl
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APPENDIX R: HISTORY OF CHANGES

This document contains all the changes made to Appendix R of 50 CFR 10 since it was first
introduced in 1980. Between 1980 to the present, any changes made are documented in Federal

Register Notices. All of these notices have been reviews and complied into this one outline.

ZOCETIE, 1980 FEICEA S TLLK 50 CFR 10 @ Appendix R ICiThN - TR TOLEENE £
NTW5, 72, 1980 L HAEE CICEHRB L FHEICEHR SN TV T RTOEENREEINL TV D,
IINHDOTRTOBMNPEFRET I, 20 1 SOME|ZESF L TV 5,

HOW TO READ THIS DOCUMENT:

The original text of Appendix R is provided below as it appeared when it was first introduced. Any
portion of the text that has been altered through the years is circled and assigned a corresponding
number and color. The color represents changes that are listed in the same Federal Register Notice,
and the number represents the chronological order these changes were listed in and how they

appear in this document.

PUFIZ Appendix R DY OBARFOF L 27T, FEfE2BL TEREINTWDERHEE, xn
THEZESZEOEE YL TTWD, BlE, FUEREHRERCGEH SN TWDLIERELZRLTED, ik
RY. IO OEFICRHEINFIEREL POL I OLERBENEZE R LTINS,

Federal Register / Vol. 45, No. 225 / Wednesday, November 19, 1980 / Rules and Regulation 76611
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Appendix A to Branch Technical Position BTP APCSB 9.5-1 reflected in staff fire protection safety
evaluation reports issued prior to the effective date of this rule, or to the extent that fire protection
features were accepted by the staff in comprehensive fire protection safety evaluation reports
issued before Appendix A to Branch Technical Position BTP APCSB 9.5-1 was published in August
1976. With respect to all other fire protection features covered by Appendix R, all nuclear power
plants licensed to operate prior to January 1, 1979 shall satisfy the applicable requirements of

Appendix R to this part, including specifically the requirements of Sections III.G, III.J, and II.0O.

Appendix A @ Branch Technical Position BTP APCSB 9.5-1 %, HWkEIZ &> THHAIDFES) B LLAT
AT ST KK L MRl . £7213 1976 4E 8 HIZHM E47- Appendix A @ Branch
Technical Position BTP APCSB 9.5-1 LARTIZHAT S 2k BT L DA 0070 KK B2 A i o
\Z L > CTZE SN KKBTEMREN M X115, Appendix RICEK > THNR—=ENTWNDHETO KK,
EMERE A 2 72, 1979 4 1 H 1 B LARNZERSTFE A /372 2 COJRF I3 EMiERIEL. FFIZ Appendix R
OFFICILG, MI.J, BELOIM.O %5 D, Appendix R OEZHE L7 TR 5720,

(c) All fire protection modifications require to satisfy the provision of Appendix R to this part or

directly affected by such requirements shall be completed on the following schedule:

FTRTOKKEHEDET X, %IH Appendix R DFRIEZ 727, £ FRLDO AT ¥ 2 — /L THREMRE
NARTIIER B0 K 9 BRI L » CHEBSEEE L Z T HRICLE L T 5,

(1) Those fire protection feature that involve revisions of administrative controls, manpower
changes, and training, shall be implemented within 30 days after the effective date of this
section and Appendix R to this part.

ITBURME, NFRE), B JUOWHEDBUE 214 5 KEKPTRERERENS . Z Dk 7 2 a >3 LU IH Appendix
R DOFE% 30 HLAPIZ N S 172 TR 7wy,

(2) Those fire protection features that involve installation of modifications that do not require
prior NRC approval or plant shutdown shall be implemented within 9 months after the
effective date of this section and Appendix R to this part.

NRC OFEFIDOAR., FIFRAFOEIEZMLE L LR WEEOE AL KKVT#EREIZ. 20tk
7 v a B X OMIE Appendix R D340 9 » A LIMNICFE e S 7 i i 5720,

(3) Those fire protection features, except for those requiring prior NRC approval by
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paragraph (c)(5) of this section, that involve installation of modifications that do require
plant shutdown, the need for which is justified in the plans and schedules required by the
provisions of paragraph (c)(5) of this section, shall be implemented before startup after
the earliest of the following events commencing 180 days or more after the effective date

of this section and Appendix R to this part:

WIENRT 7T 7(@GNZLED NRC OFEFIOERBEMLELTHEDERYE AT 7T 7(B)OBLE
IR S THERFIE & ATV a2 — )V TCIEYLIND R FIFOEILZ LI L T 2EEDOEANZ 9 KK
PIRERERE L, HIICRM e, 2ok 7 v a B XU Appendix R DFE30% 180 H, E72iLE 4L
FElZAT DN D LT ORRED 5 Btk O HPRFLAFICEE) 3 2 Bl i S 2 0 e 570,

Clarification and guidance with respect to permissible alternatives to satisfy Appendix A to BTP
APCSB 9.5-1 has been provided in four other NRC documents.

Appendix A @ BTP APCSB9.5-1 % {ii 7= T 7 &R L I B 2 B b & f5iEEIE, thd 4 2D NRC DXL
FETRE I TV D,

-”Supplementary Guidance on Information Needed for Fire Protection Evaluation.” Dated October 21,
1976.
1976 4F 10 H 21 B TXSKPRERAMmIZ M ZE 22 1 A B 4 2 Al ) 835

-”Sample Technical Specification.” Dated May 12, 1977.
197745 H 12 B [ 7 VAR )

-”Nuclear Plant Fire Protection Functional Responsibilities, Administrative Control and Quality
Assurance.” dated June 14, 1977.
197746 H 14 B TEHKKPEMREOET, & HEE & B R

+”Manpower Requirements for Operating Reactor.” dated May 11, 1978.
DR DA AF DT O DA OZA:) 1978 425 A 11 H

A Fire Protection Safety Evaluation Reports that has been issued for each operating plant states how
these guidelines were applied to each facility and identifies open fire protection issues that will be

resolve when the facility satisfies the appropriate requirements of Appendix R to this part.
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BIEEEH D JFLTAE D 72 DI FAT SN KK B VIS 1%, EO L 5122 b OB i
A S A, fEak 23 218 Appendix R O )i BAE 272 Lz & & %&éﬂé@%éhki“%%i@%
BEZ I E LT R TuN B,

(i) the first refueling outage
e A DR A Hafs: 11

(ii ) another planned outage that lasts for at least 60 days; or
il b 60 AR ZoModHEEE, b L <X

(iii) an unplanned outage that lasts for at least 120 days.

Yip & 120 HIERE< FHEigME IR

(4) Those fire protection features that require prior NRC approval by paragraph (c)(5) of this

section, shall be implemented within the following schedule:

WIERT 7T 7 ()BT L B FHRTD NRC OEKGRZ VB L35 KKEPHHEMEEIX LFTDORA 7Y 22—
JVNIZRE SN2 T 7 5720

Dedicated shutdown systems - 30 months after NRC approval; modifications requiring plant
shutdown - before startup after the earliest of the events given in paragraph(c)(3) commencing 180
days after NRC approval; modification not requiring plant shutdown - 6 months after NRC

approval.

HE Yy hET VAT MIZOWTIEINRC OK#E#% 30 » A, FAFE20EEE L2WET X NRC
DEFEHZR 6 A BLO, 77 bOEIEEZBRT HEE L, IREEZRK D FWVERET NRC D&% 180
HIcRZ7 757 (@) THZ b-Eltar £+ 5,

(5) Licensees shall make any modifications necessary to comply with these requirements in

accordance with the above schedule without prior review and approval by NRC except for
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modifications required by Section II.G.3 of Appendix R to this part. Licensees shall
submit plans and schedules for meeting the provisions of paragraphs(c)(2), (c)(3), and
(c)(4) within 30 days after the effective date of this section and Appendix R to this part.
Licensees shall submit design descriptions of modifications needed to satisfy Section
II.G.3 of Appendix R to this part within 30 days after the effective date of this section and
Appendix R to this part.

TG TS 1T, MIE Appendix R O/8F7 77 7ML.G.3 IZ K-> THERINAHIELEZRWT,
NRC 2 X 2 FRIDHER L &KRR LI EFEA T ¥ 2 — Mt T I D OB H5F T 5 7 DI EIE %
VEL LTI D, FFaka i RERIL, X777 702, ©B), KOV (o)) DBLE % i
72T 72D DFHSCA T V2 — VA YBIH, K TOVYIE Appendix R D320t 30 H UAWNIZEEH L2 T uidZe
DRV, FFEEEZT I EERIL, M, KUY IE Appendix R D3 201% 30 HLANIZ, 4 Appendix R
D7 v a LG8 &l T e OB A E ORI RN E AR L 22T TR 570,

(6) In the event that a request for exemption from a requirement to comply with one or more of
the provisions of Appendix R filed within 30 days of the effective date of this rule is based on
an assertion by the licensee that such required modifications would not enhance fire
protection safety in the facility or that such modifications may be detrimental to overall
facility safety, the schedule requirements of paragraph(c) shall be tolled until final
Commission action on the exemption request upon a determination by the Director of
Nuclear Reactor Regulation that the licensee has provided a sound technical basis for such

assertion that warrants further staff review of the request.

FERIZIE, ZOHAIDR#% 30 HUNIZHEH Sh7z Appendix R OHED—>, E713LL L&A
SET D BN D ORBRESRIL, 2D X ) REBERINTEENKK#EOZ ML TRILT 2 DO TIEeW,
L <R Z O K 9 REFIZEB T HIREDOREVEN BRI R iR DZ BRI EFL LB 2 D5
ERTTEEFTICLDTRICESNTEY, RT 7T T7(QDAT ¥ a— VBT, BEROFERHEED
AR 72 EOFEIRO T2 D sound technical basis Z 2k U7 §FiE &2 T - FHEEVNTA T DI 1F
LR BATLE OVET D RRERIZIG U T, SR BB OITENE TOARBHME I L2 TR b 720,

(d) Fire protection features accepted by the NRC staff in Fire Protection Safety Evaluation
Reports referred to in paragraph(b) of this section and supplements to such reports, other
than features covered by paragraph(c), shall be completed as soon as practicable but no later
than the completion date currently specified in license conditions or technical specification
for such facility, or the date determined by paragraphs(d)(1) through (d)(4) of this section,

whichever is sooner, unless the Director of Nuclear Reactor Regulation determines, upon a
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showing by the licensee, that there is good cause for extending such date and that the public
health and safety is not adversely affected by such extension. Extensions of such date shall

not exceed the dates determined by paragraph(c)(1) through (c)(4) of this section.

WIE T 7T 7 (c) Tl S TAERELIZ O NRC B EIC L » THIE T 7T 7 (b), LN O
HEOM IR SN Z MRS I X - TREL SN JCEDEMREIT, BB IZ5EK
SNRTHLTe BV SR EREI A TLE OWREN RO IR ITBAE DTSR, & iH O
iR, NS EAT 77 7 @O0 5@ TROLNEHEO LS SRV OER A %
T, a2 T FEEIC L > TAROEE L a2 R bR W RERE OIS 2B AN H
HTLEARIND, ZOXIBRMBERIT, HHEAT 7T 7@MN5E@HEICE > THRES
N BEEBZ IR B0,

(1) Those fire protection features that involve revisions of administrative controls, manpower
changes, and training shall be implemented within 4 months after the date of the NRC

staff Fire Protection Evaluation Report accepting or requiring such features.

ITBURME, ANFRE), BIUWHEDWIEA M 5 KKPREMREIX, NRC BEIZ L D528, £/1320
KO IR M L S DB KA F O AR 4 - A IR SE M Sz idz b,

(2) Those fire protection features involving installation of plant shutdown shall be
implemented within 12 months after the date of the NRC staff Fire Protection Safety
Evaluation Report accepting or requiring such feature.

JRFHFE IR OB A Z S & O KKBLERKEEIX, NRC EIC X 2% B, 72130 &) e feEz
& T DB keI EO B4 4 7 A UNICE R S 7210 37 570,

(3) Those fire protection feature, including alternative shutdown shall be implemented before
the startup after the earliest of the following events commencing 9 months or more after

the date of NRC staff Fire Protection Safety Evaluation Report accepting such features:

R v v NG Z b0k #EKREIX. NRC BREIZ X DKL HEHRE ED H
LA 9 » A 21T ZNLBRICIT O D LU F O KED 5 Btk O HRHF LRI ES 3 5 Al 5266
SN TR 6780,

(i) The first refueling outage;
A DIREIAZ Haf 1k
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(ii ) Another planned outage that lasts for at least 60 days; or
DH7p b 60 AFES OO mEL, & L <X

(iii) An unplanned outage that lasts for at least 120 days.
Drp< &b 120 HEE < FHESME L,

(4) Those fire protection features involving dedicated shutdown capability requiring new
buildings and systems shall be implemented within 30 months of NRC approval. Other
modifications requiring NRC approval prior to installation shall be implemented within 6

months after NRC approval.

FLWEYOV AT AEe BT AHAOT v v M T e Z O KKBHH#ERREIZIX. NRC
DAFRI% 30 - A LA %%éﬂﬁﬁhﬁﬁ&mxﬁﬂﬁumw@%mézgkﬁémmﬁﬁ
NRC DA 6 » H LAPNIZ I S 72 i Audze B 720,

(e) Nuclear power plants licensed to operate after January 1, 1979, shall complete all fire
protection modifications needed to satisfy Criterion 3 of Appendix A to this part in accordance

with the provisions of their licenses.

1979 4 1 A 1 HLURIGEEOFFH A2 2 T 12K /IR EIT T, EOFREHEIHE-> T, HIA
Appendix A OFHEHE 3 Zii 7= T 72O BT X TOKK#EDOT-ZODET #58T Lgidide b
720N,

2. A new Appendix R is added to 10 CFR Part 50 to read as follows:

Appendix R—Fire Protection Program for Nuclear Power Facilities Operating Prior to January 1,

1979.

I . Introduction and Scope

VAN AVE NS $= s

This Appendix applies to licensed nuclear power electric generating stations that were operating
prior to January 1, 1979, except to the extent set forth in paragraph 50.48(b) of this part. 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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Z @ Appendix Tl, HIHE AT 7T 7 5048MICED A LA ARE, 19794 1 H 1 A LA ER L
TWERF IR EBEBHFOFHEICOEMA IND, TD XD RIERDO D DEE O —ixH) 2 BEIZE LTI,
YIH Appendix A DFEUE 3 2729 72 DI LB KR BT#ERRE 2 EO TV D,

See footnote 4.

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.”

%I Appendix A OFEHE 3 (I, 4 EHERMEY), R, B L OERMRIE, MOLEZEM, ek
ERERBHEOREL —B L, METLOITEGNE, RESHLRTERGR0 ) 2L 2HR
ERAR

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.

KDL EET AL X BENABHNORA N A 7 F TOEIRICERK T BIELEEIZ SR A ]
HEMERH DT, B2y Y v M T RO & HFFCBEIET 5 2 b D v AT AT erEick L
KEREEEZME S,

The phrases “important to safety,” or “safety-related,” will be used throughout this Appendix R as
applying to all safety functions.

Mg BB F7203 22T 5], Appendix R % U T~ TOMM S 45 22 2Re 28
S5,

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:

81



KRBRIEN VAT M ET DRSS 0 | kS A ﬂ#T%Whmﬁ%E$ﬁﬂu%§%ﬁﬁ
THEOIERAIND VAT AOBKRERIIIZNABRPALO R R EE 5 2 e\, e Y
v N UGB R LHERET B T2 DI B v AT KD KK iéﬁ%%%@#éﬁg' EG S
WHDOWBEEMT L7 OICMER IO AT LD KKIC L H2BEEZHIRT 20BN LY &K
E, 3 DD L LAKIZ X DBREOHIBRIZ, #iE, VAT A FITEMHOZEERRITIG U T S
NTW5D,

Safety function Fire damage limits

Hot Shutdown...........cccevinnen.. One train of equipment necessary to achieve hot shutdown from
either the control room or emergency control station(s) must
be maintained free of fire damage by a single fire, including an

exposure fire.

HilEE S U < IXBRAHIEED O @miifs L2 2T 5 DICME R — RO EE N, B— Ak KIT L D8
EERND LM SN TORITIE R B 700, B—KKIZ1T exposure fire © £ 5D,

Cold Shutdown.........cceevvnenennn.... 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 as least one train can be
repaired or made operable within 72 hours using onsite

capability.

RIEAS Ik 22T 2 DI B T RMOIEEIT, H—KRIC X D2WHFELZIT THEbR, 7272
L. RGO EL T 72 R UAIERE S D 2, 1FE) L2 uide b 7an,

Design Basis Accidents............... Both trains of equipment necessary for mitigation of
consequences following design basis accidents may be

damaged by a single exposure fire.

A EAET D EHICB 2 E A WG 5 7O TR ORI,
Bz AR—Tr— kK THEL THLHEDZ,

Exposure Fire.
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An exposure fire is a fire in a given area that involves either in situ or transient combustibles and is
external to any a 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 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.

T AR—T ¥ KK LIE, EOGEEINT—RRREEC G 25 E S IR O KK, LU b HiE
W, VAT A, FIEEROST, b U IEEEE L OMET AR LR TOAKTH D, DX DRk
¢ (BIZIXEE, B, F8K) DRI L e FEERMEE, VAT A, FEITEMICERE A 5 2 D etk
DD, ZOXIT1REPBERT 256, R CXKEICEE STV 5 ITE RO RIS S IERE L T
HE, Fio, kKT 2RO ESL LNORELUSNO TN BEET 5 5A R UXEIZEE STV 5
TLR R OBEZR O T O RFITIESE L TH LW,

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 maybe 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.

2O EDOHT IV —IZAD VAT AT LTI b R KRB ERANEA S & Th D,
hoORE EEBE T HIEMOEELEMTDDIELN AN EEEIERIIIAREL R TNERV AT
AL, B—o 7 AR =T v — KK THEREREL L T H D20,

II. General Requirements

— R A

A. Fire Protection Program

KEYHET 0 7T L

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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KEBHH#ET 0 7T KT, BIRAFIEET TSN TE R B0, 7r 7T AT, RN T e
T KN FIETH-DICNER L, VAT A, BXOEHEROL S FEEREE, AT A, 20X
Hh. ROVFEIE, Mas. AB A RET AT 00 KEBT#E 2N LT T 670,

The fire protection program shall be under the direction of an individual who has been delegated
authority commensurate with the responsibilities of the position who has available staff personnel

knowledgeable in both fire protection and nuclear safety.

KK T v 77 M, REEL BTSN TOLEANDIRET, 22 2F O NTIT K KPR & R+ )
LREDOW G 2R L TWHIE 25 Z LN HDRDIREET, fEo e beuy,

The fire protection program shall extend the concept of defense-in-debth to fire protection in fire

areas important to safety, with the following objectives:

KEViET 0 7T 2d, WFOBRBNI LT, K=Y 7 OKER 2R P LTza v 7 &k
K& ThH D,

to prevent fires from starting:

kB IE

to detect rapidly, control, and extinguish promptly those fires that do occur:

BRI L, JEE LT KK 2l 0TS 5720

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.

HAT AT LATIHHICHET Z LR TE RV LT, D4 FHBEREER, VA7 L5, BRNE
EIRMFIEZPIT I K D IZB#ET D 2 &

B. Fire Hazards Analysis
KIEF— RAEHT
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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.

KFAY— RN, ) THE, BX OB EDOEROATHENE 2 %58 Uit 7 K KEph#, KOYR
TR AT DEEIC L > TTh T iU 67220 | (2) TREDBEZRTET 5 sk N OB OB
TREILY Y v N T HHED, ETITBREA~ OB RED I % F/ NRIZI 2 56871, | (8) INRC O
A RT A EHANCHE - TRAE EERE M, VAT A, BL O & &5 KO BER O MBS T
S KETBE, KSR, K. KKDOE CIADOREB Y ¥ v A U UBEEDO - D OEEZRET D 1.

C. Fire Prevention Features

KGR IEFERE

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.

BT IEERENR, 22 BE e SSC T 2 KEAP— FBFET 2 KK VT, LR o—
s A 2 ik S Liﬁ STEZR BN,

1. In situ fire hazards shall be identified and suitable protection provided.

B TOREDERDPMER S v, EWE R RFEN TR S 2T TR B e,

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.

WEOEE, AT A EH, FTITERFEEIIME ) —@mrEo kS ofERz s L, w1l
RECTHIITHR SN T ITR vy, JERT 5 2 L3 TE W0 —Ipig 7k o faliid, il
S, EURREN RIS R T IE R B,
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3. Fire detection systems, portable extinguishers, and standpipe and hose stations shall be

installed.

KRIBRENS AT I, R—F TR, BLORRAZ L R, TROBR—ARFEBEB IR THIL
A SVANAN

4. Fire barriers or automatic suppression systems or both shall be installed as necessary to

protect redundant systems or components necessary for safe shutdown.

KKPERE . EITHBENE AT 2T A, ERIXFOWM T, LERTUELESN TR H# S 2T A
INERIRT Yy N T DT OB E L TRE IR TER 570,

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

times.

HERR PO TEBERRIL, BT S, AINAZ 1, 500 L. RIS EE LU S B 7L,

6. Fire detection and suppression systems shall be designed, installed, maintained, and texted

by personnel properly qualified by experience and training in fire protection systems.

KRR &I AT DS, R L AR N AR SRR K0 | ARSI &
BER, MRS, RES AR B2,

7. Surveillance procedures shall be established to ensure that fire barriers are in place and

that fire suppression systems and components are operable.

ZDOHDOIKRAN) T LK AT b - BEEROVEE) 2 RFET 2 B FIEA M S hald e 672
A

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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IR B HEREREIX IR DI FEAE L TG 6 10 2 A IEMRRE 2 PRGE C & 22 W iEI Tl B, I3 HEAL S
vy MU AERENRIL S N2 T IR B AR,

III. Specific Requirements

R AE A

A. Water Supplies for Fire Suppression Systems

KW KT AT DDT- DD KDWY EE

Two separate water supplies shall be provided to furnish necessary water volume and pressure to
the fire main loop. Each supply shall consist of a storage tank, pump, piping, and appropriate

1solation and control valves.

N7 L TWD ST oD KEERIT. KEA~D TR — IR KR & ENZ MG T 570t an
e B, KEFEITATER Y > 7, R, BlE. B X OMEY) 2008 & Sl LTI K o T
RS 72 TR B 720,

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 tank. These supplies

shall be separated so that a failure of one supply will not result in a failure of the other supply.

KOG, W72 E) ORBEEOFOOE D, FITEEORANT —SOEBIOTTEZEZ, WillZ—>0
SYBE ST KT X v 7 DB AR L CWA Z &, — T OEFIEE OBFESMhOEIFIEE ISR N D
ZEF VWIS, IS OEEITGEE SN RITIE R B 2RV,

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.

DIk DIz DKRPEHG S AT L O EIRIL 2 FFfE] T TR SN DB KROKRFTTEDS | 2~ D K G dE
DR % [BIRES 5 7o O R RFECE 7213t = U 7 Tl K — R IC iofﬁm L., sy
TR B 720,
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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.

RP 2 > 7 G2 —EANK « KEA~OKFBIHERA S ND5E. iKkKOREO =0 0Ok
INEFEIL, MOEEAKEA X KA 7 F7203W L OO TFERIC L » THEE IR T IER S
R, ooV ey 7 EOFREIENL. RIKEEMRT ST OOME—DOFELE LT
KINR0,

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 safety 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.

oD LEIND I BLDOOE DD KDTDDARBEE T AT LIE KFHNIKEA A 2 AT BITHE
FELRTHER 720, MOKREAAL VU AT A~OHINEH DTN TRITUE RS20, Zh
SDOVATLADORT, Hl, BEOERIL, A4 LY AT LAOE R AL TWDH I E, T
DI 2T LRI, ZOWREN 77 v M ERFIEO TR E A DRNE D ET 5, ZOMO
VAT LD, KK, A VAT AEHESE IR LR,

B. Sectional Isolation Valves

Ve 1 o

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.

WTHEIRREES IR 2 A =2 SV T RT3 —FB R, RROKOMHGZ TS5 2 &7 <,
AT F U ARBEEDTZDIZKRA A =T O—FOHREZ AT T D72 DIZKK AL V=T
(CRXE SR TR 720,
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C. Hydrant Isolation valves

THALAE FREE

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.

FOEIRKKRA T U AREEO 7= HEIKEAS 2 P95, EIHMEEOEBIZRIT 5 FEIDH
b A7 La 5T, EITKKOMERIEEZTR, EIXRET0 T AT DO IEIZINERIE kA2 D HBE %
FHEIC T DT ORRE LR TR 5720,

D. Manual Fire Suppression

FENHAK

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, system,

or components important to safety.

A RN TBIOR—AV AT LTIV EHEOEODOFRNRA—AA N — ARG ENTH
L, S, VAT A, £ E EEERaVR—R U b KKFE HOGERM ARR T AR DS
FHZEBIEET 2 KX O ICRE SN2 T TR 570,

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 satisfy.

THPIRROBIR 2T 7 2 AR, KK OBM~DOFELER, T AT LOLREZEE LT 5T
NTOEBICRE SR TIER 5720,

Standpipe and hose stations shall be inside PWR containments and BWR containments that are

not inerted.

AP R T ER—=ART = a 3 PWR A RS L OV BWR #IA 2 O RN AEM L S T
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W TR B 7200,

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.

AB 2 RNNA T ER—ARAT = 3 ORI, 77 > NER OBERED SN ER N D KK Dtk
AR TERWEAIE. KEAL =T LUSNDENB L7, & B O KT T 5
ZEMNTEDL, BWR RIA T/l AHF U RN TROR—ART — 3 VI RIREF—AA R —
L EHRNOEBOGFTNCRET D720l — A0+ E S RIA4 U7 = VOSMINZEE ST
U7 570,

E. Hydrostatic Hose Tests
AR — A DIKITEERR

Fire hose shall be hydrostatically tested at a pressure of 300 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.

VHBS A— A 13K 300psi & L < 1% 50psi D WK E WIE H O FA K REMEL ) THRER L2 1T 1
X722 5720, R— AT E N TV B IMU D R — 2 TR L2 T e 57, BNOENE R —
AL 3ET LIZHER L2 TR B,

F. Automatic Fire Detection

8 K SR

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.

HENLK KBRS AT MILRR vy AT LR EEHR VAT A Glea L iR—F3 2 b~
DKRBELER AT D77 FOTRTOZE CHREINLRTUE 6220, 2Ok KRy
AT KNI 7 VA NEFZL UCTEET D Z ERREETRITIIRR B0,
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G. Fire protection of safe shutdown Capability
LA I BERE O K SRR

1. Fire protection features shall be provided for structures, systems, and component important

to safe shutdown.

BhkBEREIIME IS, AT A, BXOLER Yy v N U ~OEBERRERESE O 7= O | ZHfk S
NZRT UL 5720,

These features shall be capable of limiting fire damage so that;

IO DOREITKKEELFIRT 2 Z LR TERITNIER B0,

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

AT LO—HITH HHEESLBEEHIER (HEEIIEE) onFhan s omiiE
IR A AERF T D ITIIKRIC L 2G2S ETEXNT L LPLETH S

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

or emergency control station(s) can be repaired within 72hours.

HEI SR LB AR GEEEITER) OV hd HAREE L 2T A - DI/
IRV AT AT T2 BRI UINICIEE T Z L T 5,

2. Expect as provided for 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, or 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;

K7 oardoRT7 757 G8 OF-DICREINTWEIEAEZRE., 7F—7 LoMes B3
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LI E AT HEIRIC L 28K, A—7 CERITRREEZ S S E 2T AREAH Y . miR
WX DR A M ST 20, VAT A LA IR OIS LS — RS A ZR OSMII TR T
KPR ELE L. fEFERUTOFEOWTINTKKIZ L 2BEN RN L,

a. Separation of cables and equipment and associated non-safety circuits of redundant trains
by a fire barrier having a 3-hours 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;

=T ND5r B Bl E T S BE T B IE LRI OB KEEEY 3 RREERE B T 5,
&GO — 2R L TWD b D, F 71X KFERE X FEEE | 2 58 & [R1ZE Ot KMk 2 FR g4
DEDITRFE LR IT 72 5720,

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
hazard, In addition, fire detectors and an automatic fire suppression system shall be

installed in the fire area; or

=T N B, B E T UCEEET 2 IELZERIEEOTLESNL 20 7 4 — b OK-HEEE
I ZFITRBET D THEME D & B kK DfERIT A S ER & BENE Ak > AT & &2 LKA NI
RE LTI 5720,

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 area;

PN — 7L Kee 2 SR 2 22 MK 1 B O T8 &2 A 9 D85k FERE, F 7= kK
Mg BEIE AT AT 22 ) THRICRE LT e 57200,

Inside nonineried containments one of the fire protection means specified above or one of

the following fire protection means shall be provided;

HERIEMACE N B DONER DK FEEDO— DX ERRCTHRESNTZZ L2 HW 50, ROk
FEO—o22 R LRI IE R b,

d. Separation of cables and equipment and associated non-safety circuits of redundant trains

92



by a horizontal distance of more than 20 feet with no intervening combustibles or fire

hazards;

=TV DAy BE, BEs £ IR SRR A IE L RIS 20 7 4 — k OK IR A S &9
PRBET D KKDEREDH D H D

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

KRR HENE K AT L2 ) TNICKRE ;

f. Separation of cables and equipment and associated non-safety circuits of redundant trains

by a noncombustible radiant energy shield.

=T D5y B, B F I3 F CEET B IEL A RIEITITTESNT X D R = L
——JL R,

3. Alternative or dedicated shutdown capability and its associated circuits, independent of cables,

system or components in the area, room or zone under consideration, shall be provided;

MEth oKX, B, ZHNICH D7 —7 /b, B, s S ML Lo, fORE I3 O R
RE. TAUCBIE T ZEIEIILLT 2t S i ide 7wy,

a. Where the protection of systems whose function is required for hot shutdown does not

satisfy the the requirement of paragraph G.2 of this section; or

FHRAE IR IS LB BRRE 2 A3 2 A OB G.2 DRI 2T S a.

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.

[F] Uk KIS ALE S D s (R0 e v AT DO ITLRYED & % SRHE 238 H KB K
VAT LAOAREBFINC L SHBG 22T 5 DS 556,

In addition, fire detection and a fixed fire suppression system shall be installed in the

room, or zone under consideration.
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H. Fire Brigade

(171173

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.

YA DOWHIBREI#Z 2T, HAIEBODICEH S, Le EEERERZ 2 G0MIE, Rit, £
X772 FOFTNTOBEILDTIZD D+ 53 72 FEHKEE 2 MR T D 12O ICHESL S L2 T T e 6720,

The fire brigade shall be at least five members on each shift. The brigade leader and at least two
bridge 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. The qualification of
fire brigade members shall include an annual physical examination to determine their ability to
perform stenuous fire fighting activities. The shift supervisor shall not be a member of the fire
brigade. Such competence by the brigade leader may be evidenced by possession of an operator’s

license or equivalent knowledge of plant safety-related systems.

HEBBRIEL, &7 hTh &b 5 AD A AN—=TRhiFIUTZe b, HliEo ) —&2—L el
Eb 2 NA AT, BEFIEREL | KK SIBIFR OR LIRS D70 DT T b DL A2FE
SR D43 IR FNFLH e &2 15 TV AUT e 7RV, JHBIEROD A 2 R—OREFEE L, LW KIEE)
AT T2ODREN X D20, HEEFA O EREL GO LT 25, HEEIZ, HYKDO A /=T
&> IR B RWIEBIRD U — 2 —i3, KKEDBAER 2 L BN~ DB ZFHE L, HilfE == oY 3E 28)
ETORNZH/TORINE RS20, HIBEO ) —Z =2 K 22D X 5 RRENT, EEGHFRERL T 7
¥ MEERHESROREOMEZ TR T 5 Z LICE > TREHT 2 Z &N TE %,

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. 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.
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M OHRIEE, 3 L ORI AR EOBAMRERD L 5 REEEOMRITRIE S A2 T 5
720N, (ERNLIT B RE AT KE ~ A o XRITAR E 4, 72) NIOSH 23K L /- &b E~ A 7
Z AWz BRI g, bR, A —Yar br—, BIOHIE=EORYE O DIt S
Tl b,

At least 10 masks shall be available for fire brigade personal. 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.

Pipd Ll 10 O~ AT FTHEBBEOEAND =D TE S H O TRITFIUER S22, HlfE= Y
BIXFERREE, BB NO N, TR — )V RV AT AL > TEREZEDL I ENTE S, P—
EARAFITEREFMIE. B =y OB OR/IME TR IER B2,

At least two extra air bottles shall be located on site for each self-contained breathing unit. In
addition, an onsite 6-hour supply of reserve air shall be provided and arranged to permit quick and
complete replenishment of exhausted supply air bottles as they are returned. If compressors are

used as a source of breathing air, only units approved for breathing air shall be used;

MEA 72 < &b A BRAFEREZDTZH DY A b RIZEE S L2 TR 5

R, Fo, PREOZESUT 6 R UIAICBOtNIC iRk S, EICAREIC T 2 KO BLE L. £ b3 58

BITHTE SN D L O I ST TR 60, EREA 22K E TR ORI E L THERT 254,
A L2 hEe 6 202K 2T 572Dk s e — D2 =y K,

ST DD IRZEL AR

Compressors shall be operable assuming a loss of offsite power. Special care must be taken to locate

the compressor in areas free of dust and contaminants.

JEHEHEI TN TOBIFE L 2 M0 E L CHEAEFRE TR T IUEZR 720, EHEHEOE N DIE Z » 275
Y 2 RO 2 X 9B LR UE R B,

I. Fire Brigade Training

THBG RN
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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;

HPIBED b L —= 77 7T M, BENRKE LD 2O DRENDHELS L, MiFfshd Lz
TRBE L7221 R B2V, IAIDOEBETORET 1 7T MIEHN2HE CoRE, Ho#MHE, £ L
THBGRIBRIC & » TR S LR T LT e B 7wy,

1. Instruction

AVANT T var
a. The initial classroom instruction shall include;
WD E TOREICITE TN RT TR S0,
(1) Indoctrination of the plant fire fighting plan with specific identification of each
individual’s responsibilities.

EAAN DO BRI T 5 BRI 2258502 K 5 77 o MEBGEHE O 5RAL,

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

could occur in the plant.
J 136 iR N CIEAET D ATREMEDS B 2 K KB & A 7 DRI K O SERR,
(3) The toxic and corrosive characteristics of expected products of combustion.
A5 T RMEDRIED & 2 RBED T S 41 2% B,
(4) Identification of the location of fire fighting equipment for each fire are and

familiarization with the layout of the plant, Including access and egress routes to each

area.

THBIRAE O T ORI KK DT DD LD THY . 77 DL AT U MIhbd X
IKTY T ~OT 7R IO IREE ST,

(5) The proper use of available fire fighting equipment and the correct method of fighting
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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.

il FI AT RE 22 VB R% A O i BN 72 K K DA & A 724 5 IE L WA, KK OFSHITIE
BRSO KK EFZTLRET, F—T e =T F A DKE, KBRS T
OV BRMEIR IR £ 72 13l Ze 7' e & AP 2 Bte K, @RvUE (B8 . B LU
a— R7 7 A KKITERT D KK,

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

equipment.
WiE, BB, K. B XOREIFREESR Oy e 1],
(7) The proper method for fighting fires inside buildings and confined spaces.
RO BTz 2R — 2 DNERK S OIEKIEE D 7= 8O D) 72771k,
(8) The direction and coordination of the fire fighting activities (fire brigade 1 eaders only).
HOEB) DO e L a—F ¢ x—a v (EBEROREE DR,
(9) Detailed review of fire fighting strategies and procedures.
THE RS & FIEOFEMR L B =2 —

(10) Review of the latest plant modifications and corresponding changes in fire fighting

plans.
R DT T s OEIEROHEMFHEIC ST 228D L a2 —

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.
H:T7A7 25 (9) KO (10) (FEPGFRICH Y B TH 5 fIREMED & 5 I8 LSO A
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BD5H CANRBREISHT M LHEIRT 5 Z &N TE %,

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.

BRI E S, HkEE 7, KMOMEUNCR )3T TR AT 5 AlReME O KK O FikE %
R L CWAET, R EFT CRIHATREZ M ER D ¥ A4 72 L Tl EZ 2 T\ DH &
KD H DN L > THREEE N2 TR 570,

c. Instruction shall be provided to all fire brigade members and fire brigade leaders.
AL, TRTOWHEED A =B R OFFREE [Tt SR T U B e,

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.

EMIICEHE S e Sild, BEIS U THIAT v 7 T AOEFELMOF H 2784 24~
TOHPIEA =372 &b 3 7 H Z LIRS RIT IR B2y,

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

concurrent with the regular planned meetings.

EHR Y 7 Lo v a HESIL, 2 ERICH 0 | T T DWW A S — DR TR %
Ta 7T LERVETEOICEESNART TR R, ThbDt vy a VITEBN, &
WX —7 7 EFEIFIC L2 T U7 B,

2. Practice
FEEAHE

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.
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FEHE X, JF IR EIT CRAET D AREEN S 5 kKO~ &% BB L., MY FiEToEK
KOWGEITRLIN D K5 EHKOT=DI Thbid b D L35, EERHE T, ERICHKIEBIZ1T
9 X9 R 2R S R TR, THPI R BIC BRI AL A IS U e T iU e & 72w, EEER, A1HES
XA L S—(34F 1 BIPL BT DT ud7e 5720,

3. Drills
Gk

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

team.

HIEN T — L E LCTHETHZENTE D L2, HMIEINERIZ T Z > FNTITD R T
X722 5780,

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.

NI, BB S EHEEEE CasfiT 5720, 3 A ZB WX ) I EMANIZFE N L7 )
X7 67220, FHEMRENRENZENOFIZSNT 2 HLER1NH 08, D EHFEM 2 >0
I IZSM L2 T HuE 7 720,

A sufficient number of these Jrills, 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 end 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.

T RBOFTITH 525, FM 1EL 7F 2 MEBEOWEKIEE OO 72> D U — & —
DRFE, LOPIKRV AT Ly BREORERRZ R ST L TITORT TR B, hEFT
Btz 7ol LEFES 2 A3, KT BAIRZTT 5 IR OMBIREICHIF G B S h TV D
LB SN2NEDIFATT D Z L 2R LRI R 67200, RS HAIEIE,

ZEHE LT D 4 BRI EAT 258 L TER 57220,
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At least one drill per year shall be performed on a “back shift” for each shift fire brigade.

LD D 1 DOFMNREHEREED TNy 77 8 (kEfIH) ETEITSN
T UE R 5700,

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

days.

AR, FIE B A ML T 2 72 DICFANCFHE S 72 e 72, 2 L TRl B s
F o3 7e STV D AW 2 72 OICHEE S 2 T AUT e 7220, IREFTH I A FHE L,
7T v N OREVEEBIKOEREEREO A V3= Lo TR ST uEe 720, £
15 2 OIHEBLRR B OIEBI RO RES) DRI /713 BRBE OBINME 2 5HH+ 2 2 & TUEES RS
AU 5720, FIICER W TRy E 3T L2 EETORENZ DV Tid 30 B LANIZHEY 3 LI
FIZHED 2T LR B 720,

. At 3 years intervals, a randomly selected unannounced drill shall be critiqued by qualified
individuals independent of the licensee’s staff. A copy of the written report from such

individuals shall be available for NRC review.
3HEMMET, 7y ¥ LMIBNSNTKEFTHIIBRIL, ML LSRR T O ERAY v 7
WCHEFE SN2 T T e b7y 2O X5 BREANLOREEDT LiX, NRC OFEED - DITH]
MATELHDOTRITNILR LA,
. Drills shall as a minimum include the following:

AIRETHORO Z L2 B ERTNITR L0

(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.

KGEHRDA RN, @R L, WP AN T D 72 OIS ERIF ], d6 K ONRE AL &

100



WA OB K& ONE KIE BRI O FFAlh,

(2) Assessment of each brigade member’s knowledge of his or her role the fire fighting
strategy for the area assumed to contain the fire. Assessment of the fire 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.

FAHPIBR R O K AT I1T 2 BT R 2 I KIS OB & IRk O R FESL S iz 7 Z
> b OWKTTIE L VIR OWEEMEOFHE, € L TEMBI RO B a0 BT E
WEHE, KGR, 7o & OTHPIRBAE O,

(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 fire that could reasonably occur in the area selected, allowing for
fire development due to the time required to respond, to obtain equipment, and

organize for the fire, assuming loss of automatic suppression capability.

THBIR i OBLAEERE I, AR 3R L 72 AR DL K K ORI T 2 D 8 D
T DEREDR A IR D7 Z 0 b TO KK DI Z 52 1T TN D DT, Hiulik & B 28R
SNTAE L TWDARUIE, BIORI S TR D13 TH D, @R LBEIRIE, THBS
BRONSE S % DI B2 Re ] BERR A 08 5 i), B B RE D Pk 2 AE L TARK OB
PP AT Y R 2 L— N T H0ERD D,

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

accuracy, and effectiveness.

UEPE, EfEVE, AMEZR E O IIEBIEEDTHBIRD U — &7 — DRl

4. Records

e

Individual records of training provided to each fire brigade member, including drill critiques,
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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.

AFROPEES D, BIHBIBR IR SN D FIROE 2 DFeFRIE, FREN, #E 7177 503 _T
DR EZT 52 LB RFET H72012, D &b SEMITHERF S 2T e vy, Jio Zh s
DOFLEkIT, NRC OFEEDTZDIZHIAAHE TR T IER 5720, BN O KD 72 OFIFECHLEE S
N, ZOREORHER L, TRTOKEDZDICFE SN T iude 5,

J. Emergency Lighting
FH IR

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.

Dl L 8Dy T Y —ER EEFE AR =y NI, ZREFIEEEOBIER L IUTHAY
Jb— MIBEEZRT N TORMEIIET 2 T U 5720,

K. Administrative Controls
 EE AR
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:

EE AT E RS, R, R OBERR & 3 LI 1T D KK DfERRIE 2 i/ NRIC S D 728
SRR bR, ZhEOEETIE, LUFICBET 2 FIRZ ML L2 iUdz 62,

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.
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LAABRED KB F1T 5@ H O M, TR OSTRME T 2 S ONRAR s =k 1225
MOF v 2= 7 4 )V F— Rl A ZZRIR, £ 7213E Do TR E Ol o Bk ds
FOHIRZEHS 2,

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

areas with appropriate fire protection.

LZEBHE O XN 5 /ORI AL D 3@ kKA AT e S
TR DI A TN T D,

3. Govern the handing 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.

FIRPE R OV . RbF. 77T 2 F » 7 Bih, FTI3TERO T TOERPEO M2 ERE
VAT KM BT RN OM O ATRMEE & LT FRCRST. BIE, E TG EOM O
B $000 248 B R Ot K S mr B & il BR - %

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

additional fire protection in the work activity procedure.

BTER 70 X /IR KK DERIMEEFFE L, EEEEO FIRCHLEREMO K EHRET 57
O OIRE SNTAEEEENI T 2R D3 ERBER N O K EEE2 AT D540 A AKX v
TAUN—ERET D,

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 in 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.

W, ARG, AT EIRFAT T BER BT 572D DO KKFF A AT L&
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L CRAKIEOER2EHS D, 1EENMTOID Z L TRl Z LB OFF I BTSN D, EiR
PEE D7 Mol - Tkl 3 D8R, R 1B EMEEE D TH 5 & FF Al 24 B LA &
L7 TiEe b9, BT AR EMBROIF LR T 5 EFFN3Fr FOMEEORRRIE TH L 2D,

. 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.

VEEIEEN DAL DT _RCOBEEY., ith. 277 v 7, IR Wil, o B O Xk Hs 5 FRZ=
OEPIVERER THRECETIIMEEL Y 7 FOKTEEO, WTFhuR W ET 5,

. Maintain the periodic housekeeping inspections to ensure continued compliance with those

administrative controls.

TS OEE B OMGHIET 2 IR T D T DICEWIR RN 2 X — 0 B AR T D,

. 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 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.

RZRRE B COREDO TR OMER ZHIH, AT F oA, AR, ETBMmEERICLES
BLESEI CHEA SN DT X TOAM (LA XU T ay 7 38872 L) 13EHRAcOBE S
RUTIUER B, AR E T OB THENIIN U THERROIHREM . RS RAR T, B8
BT TR 5 2 & T& 5, LavL, T T O rIARMA BHIBIHR Btk 2 S ik L
TR 720,

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 packed in metal containers with tight-fitting self-closing metal covers.
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BESNTERBIMEEESNTOZRWED Z 0 X 9 Z—i@to af BRI BN, B, 7 b
F Y, FRIIMOREREOHR I HKE LT bR, AMSPHAE, IRV =FL v
— N EOFRW ARG X, BB CAHE R I NN—TE&B AT D 2T TR 570,

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.

Bl 203, B Q@I KD Z Z A BIGOHKS AT LOIEE2 EOHIET 7 2 a 1%,
KKZHRL LN L > TRONERETH D,

10. Control action 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 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.

k“®ﬁ%ikﬁﬂﬁ%@?%yyxwﬁﬂﬁwﬁ@%ﬁ®ﬁﬁLkFA:%%%®i%@

VBN AW 5 72012, HIE OEIRE N & A2 _REFFITENL. Hl2 1. PAY AT A ETO
KEOGFTOBEE, KKEROIEH, YEE R OHEREE~O KO, A X, (L&D
WETH D,

11. 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.

A L 210 L B LT SRR & B S WETIIE, BIAE, FRE SR8
i COREA, MO U — 5 =1 b ORREZT 5 2 & | AR RR & A B~ Ok,
RALEROBIN, WK AT AORMIHT D IFROET, ROREDRIIZH T 5 W3
i S PTG O & o T BRI A L% Rt 2 L R Th D,

12. Define the strategies for fighting fires in all safety-related areas presenting a hazard to

safety-related equipment. Those strategies shall designate:

4T DL A4 B X K OV B SR (o o Y — N & 72 2 T O KR 6 L CIH AT S)
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DI=HDOFEZTEFET D, ZHDDFHEIILL FIZOWTHEE LTI R 5780

a. Fire hazards in each area covered by the specific pre fire plans.

FeE DOHERTBGKFHEN K > TH /=S D A D KK D fElR

b. Fire extinguishants best suited for controlling the fires associated with the fire hazards in

that area and the nearest location of these extinguishants.

YRR K O KA DS 8 DALE D Z TN 8 D KK — FIZBIE T 5 kS a2 il 5 721
I b L 71 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
located doors should be specifically identified in the procedure with the appropriate

precautions and methods for access specified.

KKFBEDOIRNRKITH, 77 BB T, BB, MOFEZE LAY 7ICBT H1HKME
EIlBWTib#E L7z hm, LI R7 7 7826 L OWEKITE 2 TU#E L OT 7 &
ADTELE L BT, FIEFCBWTRHET NS TH D,

d. Plant systems that should be managed to reduce the damage potential during a local fire
and 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).

JRIFTHI7R KN K D AR 2B AR T 72 O ITBE T RE 7T 0 FRfE. KOED XK 572
BAED 2D DBUGERIED 5 WVITIERRIEOME, (B 21F, WNESLER AN — FIC XY fEkR
PEDSHING 2 ATREtES 8 % . EBIOTHAKFIEEOR L 725 Y — WOHERLERR)

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.

JFT K GEDIHKAEREIZ BN T EIT 2 BB & 5 HETEUZGI VRIS, FRITm BN L
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IRfERMED R WA 48 E T D MEDRH D,

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 personal
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.

ETOHKERED M2 527 SO NBETHEES LD & 5 ZREBIER O X OB 72k
BOED BTN 6 OREIT, HPBROFEHH, K IELG~OTH IS e O SRS 2k kK
FOIHKAN O, HIEIE & O f OSMEBIHBRE & OFIRR &G EN D,

g. Potential radiological and toxic hazards in fire zones.

7 K R T D PEAE B 22 SRS i 7R SRR

h. Ventilation system operation that ensures desired plant are distribution when the

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

k“@%b AR L7 EOBENM T, BRENE(L LI L THMEREREE T T
Be5y s B 72O DR S AT I

1. Operations requiring control room and shift engineer coordination or authorization.

HIE R O 7 S EANE & OFEECAGE 2 LB L 3 5 R,

j. Instructions for plant operators and general plant personnel during fire.
KEDOWDEIRE & — 7T v MRBE D72 DR,

L. Alternative and Dedicated Shutdown Capability

R EHR Y v v b & T RE

1. Alternative or dedicated shutdown capability provided for a specific tire area shall be able to

achieve and maintain subcritical reactivity conditions in the reactor, maintain reactor coolant

inventory achieve and maintain hot standby conditions for a PWR (hot shutdown for a BWR) and
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achieve cold shutdown conditions within 72 hours and maintain cold shutdown conditions
thereafter. During the postfire shutdown, the reactor coolant system process variable shall be
maintain within those predicted for a loss of normal a.c. power, and the fission product boundary
integrity shall be not affected; i.e. there shall be no fuel clad damage, rupture or any primary

coolant boundary, or rupture of the containment boundary.

FFED X A ¥ ORISR T DN RBEERITHAY v~ MU UHRER R L. SUS SN OEESR DX
ISR EHERFT B 720, R ER A X Y &Rk L, PWR O EiRE IIREE AR5 2 (BWR
AFRy by MU )R OWIRIE LG 2 AR5 2 E BN TE Tl 57220 72 RFRE LRI,
Z D%, WIREIIREBEZHERFT 2, BOKKT ¥ v NF T URIC, JRFRESEM RO 7 7' 2EHUT,
WE ORZTROER TR SN D HPANICHER: L7220 X2 720 BT, RO ZRAERM) OB R OREE T
I L 20X I LT iude b, T72bbLaE RO R WIREWWIEERE, R EIHMERED
—WIHHM OBER, EITEAER H - TiEe bR,

2. The performance goals for the shutdown functions shall be;
Ty MU UBEREDTIZD OPERE AR, BUF TRTIE R bR

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

reactivity conditions.

BOSEERIRERERE L. MRS OSSR L. MR 5 2 LN RETRITNIER B 7220,

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.

JRFRm A e ERE X, BWR (26 LTI O BLL BIZRUFIR i AR KL 2 AR L. PWR
(2R L CIMERR OKRNEHEOFPAN T, #EFF L2 Ud7e b7y,

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

removal.

JRFIF OBBREFEREIIAEREIRE K L, MERF TS R 67,

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

variable necessary to perform and control the above functions.
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7'u - ARREKRE I LRLOBKREA FAT L, il 5 72 DI B T e & AR O E O EE
R 5 Z L HRETRIT IR B2,

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.

YR — MBS, ZRIF RIS SN OEESROBRIEL FIREICT D72 0ICBRER T n v A m
A, W, FRRIMET L 2 ERMRETRITEZR B0,

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 cases, the alternative shutdown
capability shall be independent of the specific fire areas and shall accommodate postfire conditions
where offsite power is available and where offsite power is not available for 72 hours. Produces shall

be in effect to implement this capability.

B E O KSR O LRI, TO X ) REXEIZOWTEAD TH-oTh L, £HEFTDLH 722
TRTOXBEDOZDDRFDO—DEAFOMAEDLETH->TH IV, WThoHEE, REBROE LR
L FREO KK XETHAL L TWRITIER ST XKOA 7 A SOEFRPFIAERGE LA 7 A
FOERS 72 FHFHATERWGAIZBWN T, KEEDOFITHISATRETRITIUIZR B0, Z O
REZ EM T 272D DOFIRIE, AR TRINUTR S0,

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 conditions until cold shutdown can be achieved. If such equipment and
systems will not be capable of being powered by both onside and offside electric power systems
because fire damage, an independent onside 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.

IRAT IEBERE 2 2R LAERF 3 2 72 O OBERE S KR EIC LV R ATRE & I o 12356, By A Z U
A FIILEIRE IRBEZ R L, MR T 2720 O FEAERT 2 HEESC AT A0, KIRE L% B
HZEMTEDHET, TOXIRREZHERF TEXRUNIER LR, ZO XL D 720V AT Ak
WECLOF YA R FTHA OB AT LNLBIMEE S NS 2 ERNARETRWESIE, Jhar
L7ct A MERY AT AR RESNRITIE R 6720, 20 L5 BREGROV AT A2 BET 5729
(CE 7R ME B IXF IS A FRIZW R IT U2 57220,
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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 system shall be
limited so that the systems can be made operable and cold shutdown achieved within 72 hours.
Materials for such repairs shall be readily available on site and procedures shall be in effect to

implement such repairs.

miRfE IR R 2 e LHERF 35 7‘_&)0)$Ex%aif4t RVAT JMIKETHEZZ T TR 7220,
FLIITV AT ANEERRETH D . BIREIRIT 72 FEEIUINISER SN D K912 20 X ) ZRfaes =
7A«®k“%%ﬂ@ﬁ%fﬁﬁﬂﬁﬁ%@wo%@ii@%@@k@@ﬁﬂi\ﬂ%W@%:ﬂ%ﬂ
RRTCRITNERLRN, ZLTIZOL S REHEZEMT D 72D ORI TRITIILR LA,

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 systems shall be provided. Equipment and systems used after 72 hours may be

powered by offsite power only.

ZDX DI AT MR, KKDBD T2 RN L725E . KEEIC I VI oA 4
ARNEFTHA FOENTAT AL TENMFEGSND ZEBARARETH L%, ML LIZA A B
FHEIAT APEES AR TUIR L RW T2 FFABIEH SN EER IR AT ARFT 7 A FO
BIRDIAMZ L > THETDHZ LN TE D,

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,
expect 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.

Bl ZNTBEAF DL Y AT LD KEOBEITER T 5 AR @ EO SRR O RO K 5 72,
X NE TV AT A postfire Vv v N E U UKEREEZ FRIR T DT OIZA A ML &, fﬂ%ﬁ?
Y —1 DU, B4 gt £72132 O OGS ER I O S 2 /- O B T e gy
TRRIND L ITHREF SN D LBV,

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
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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.

FEENU TG, BRIBIES, A&IE, BRI AR T T v NICEeE IEEB OB 2 LT Tk
WA, BAKRKIED T2 DRI ¥ N T /%Tbi%kﬁﬁmmﬁLﬁféﬁwﬂgi
HES R UTR B0, b L — L O OGRECEREL | ZRR vy MU EE N L —OBE T
LR EGLEE L VX Xy MM OEEREZ 2R vy N U U =T VRS TREE | F
7old ZAAFIRAEE D 2 b OB T S EI OHEHT, BET DR E ST UE KRR LR Y v
N EBESZ ENTERVE ST LTI 570,

M. Fire Barrier Cable Penetration Seal Qualification
KSR PR A — 7 L D125 Bk

Penetration seal designs shall utilize only noncombustible materials and shall be qualified by
tests that are comparable to tests used to rate fire barriers. The acceptance criteria for the test shall

include;

RIBEE OBRFHIME— N 2R T2 b0 & U, PIKBEEEZ RN 5 72 012 1 & 4 5 3R
WS oz 7 U7 LI b o TEfis R hiER b awn, dBRHESHEERECE R TER 672
vy

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;

7= 7/1/f5)3)</\J7’E R S — VTN KGRER TN Y TR B2 i) & [R5 2R E ], FE Nk
M~ORO@EES L<IE7 — T AOFKPENZ L3R D,

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

RHE SR W ORI SR 2 08T U, femilid 23 H4318 0 — 7 Ve KRR T &
52 L aHKRET D,
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3. The fire barrier penetration seal remains intact and does not allow projection of water beyond

the unexposed surface during the hose stream test.

]

B K BB R s Bl — VR 2= vz s, £ LT, AR—AA MU —AT A M
SIVZRWVENIZ KRR LTIV 720,

N. Fire Doors
B K o

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.

BIARRIE, FIBChH D70 HBIMICBACREAHER S, (REDSAML. BT B I L T o T 03 <
Dk E, CHED LICHRE SRR RO BB AT 5 b O TARTIIER B L,

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

required in case of fire;

PLFDO X Dt RO—J7 KK DFHRITHES L TEN SO A2 R#ET 2 Z & 2R+ 57
DITHAE L 22T TR 5780

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

B K BEIZPHSLIRAE THERF S 71, RIS ANV 25T TEAMICEH ST b,

2. Fire doors shall be located closed and inspected weekly to verify that the doors are in the

closed position;

Bk B8 2 2 CPRHEUIRRIC, B HEIREBICH 202 MET 5,

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

DikBEE, BERICBIBCRE TR S, REEDAN D THY . ZDBE, BH, DL Z
HITEEY RN & 2R LT g b,
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4. Fire doors shall be kept closed and inspected daily to verify that they are in the closed position.

PikBEZ. PASUREBICARFE S L, R, BRIZHSREICH 2008 9 2 aifi T 2 7-oicmii s
TR B 720,

The fire brigade leader shall have ready access to keys for any locked fire doors.

HPIBR DO RIX, O TZPIKBE TR, #E2 T ICAF TS RITFNUTR 520,

Areas protected by automatic total flooding gas suppression systems shall have electrically
supervised self-closing fire doors or shall satisfy option 1 above.

HE) T ZFEH KT AT BT K o THRE S 7 XN, BRI BERAT B B PASHRS K BE & i 7o 72
FIUTR B 7200 ERROA T T a 1 AT LT RITIUEZR B 720,

0. Oil Collection Systems for Reactor Coolant Pump

JEFSF R EIR R o 7 DA > AT L

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 system will withstand the Safe Shutdown Earthquake.

RIS, B ENERFCREM L S TR WSS JRFmEIR R 73, IR E 2 i 2 72
FAUTZR B 720, A A VISR L, R E o R RO IR I L KR A xR b
DIEENE I, SHIT, VAT ARZFIEHERICH 2 5 2 & BMRFES D K 9 ITEE B AT 7220
TR 5700,

Such collection systems shall be capable of collection lube oil from all potential pressurized and
unpressurized leakage sites in the reactor coolant pump tube 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 plant the hazard of fire
flashback. Leakage points to be protected shall include lift pump and piping, overflow lines, and
lode 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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DX D RIAERLEEE X, JRIEImEM AR o IR N O 9T OETER 72 N K OFENE DAL
AL B IM AR5 Z LR T RT T 5720,
RN ZIE L, 2RO AT AA Ry MY ZRFEFT 5 2 LR TX 2R SN BRI
ENRTIUR R DA OB KERFER KK Ok DfEfRtEZ iR Lz A, BRI 7 L—LAT L
AR —NUELEENTND, B#ET DIRHAICE, JRPEHEM RS 722D X RN FET 5
U7 MR TRBE, A— =T =T HEFANVs—F MEHEL O RLA UELET T 7
ELEDOT T ORI BT, B L ONEIRIITES A B L ER D D, R LA B, KRB OE
TERY 72 IIRAIVINA 32 DIZ+53 e K& S TRIFIZ R DR,

CHANGE#1
» Type: New Appendix R is added.

114



- Explanation: Appendix R and 50.48 were added to upgrade fire protection at nuclear power

plants that are licensed to operate after 1/1/1979.

« W% : Appendix R @381
- iBH : Appendix R 53 L TV 50.48 13X 19794 1 A 1 HIZIZEMET 5 K 2 ICiFet 32T 1=,
R BRI DO KKH#EDT » 77 L— RO OIZBIME -,

CHANGE#2
- type: Typographical error
- change: Typo corrected to say: “defense-in-depth”

R IARXAT,
« @85 : 1E L < IX defense-in-depth

CHANGE#3
» Type: Incorrect pressure value cited
+ Explanation:
+ 300 psi pressure for testing fire hose already in service is incorrectly cited.
» According to NFPA1962 Care, Use and Maintenance of Fire Hose Including connections
and Nozzles, 1979 Edition pressure should be 150 psi.
- Change: “300 psi” corrected to say: “150 psi”

- N BIHERTORTIE,

< B P — B ANIZ 9 TCIZ 300 psi JE ) ORAETE A — AR HE S T H ST 5,
., KO axrvard ) ANEGUEMIAAR—ADA 7 F v 2 %7373, NFPA1962 % %
SPIZE D &L 19T FERRDIE )X 150psi THHXEThH D,
300 psi 75 150 psi ~EH,

CHANGE#4
» Type: Typographical error
+ Change:
“.--for in paragraph---”

“or” corrected to read of “of”

R IAAAT
- #iBA : for in paragraph ~A& &
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“or” % of " ~IE B

CHANGE#5
+ Type: Clarification of text
+ Explanation:
- Purpose of provision-to ensure a 1-hour supply of breathing air.
+ Most licensees had self-contained breathing apparatus (SCBA) with a half hour capacity.
+ Thus the provision called for two extra SCBA units.
+ However, since it is possible to have a SCBA with a 1-hour capacity, this was changed to more

specifically reference the 1-hour requirement instead of the quantity of SCBA units.

At least 1-hour supply of breathing air in extra bottles shall be located on the plant site for each
unit of self-contained breathing apparatus. In addition, an onsite 6-hour supply of reserve air shall
be provided and arranged to permit quick and complete replenishment of exhausted supply air
bottles as they are returned. 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
offsite power. Special care must be taken to locate the compressor in areas free of dust and

contaminants.

- A T XA OB

ST TZOBMIIMR SR E 1RG22 L 2R T 5 2 L h D, KEOEERTFHE I,
PR OREE AT 5 BERIFRZRSCBAEZHTHZ L THY | fE-> THRAIZ SO
72 SCBA Hfz %2Rk DH, 1FRFHORFELEFD SCBA 28T 52 ENARETHHLDT, LV
BAKIYIC SCBA LD B BT 5, M5
[D7p< L 1R OBHEN TE DRI O R 72 A ML BB RERIRIE 1=y O~
7 ¥ NEHINICERE L2 T e e, 70, PIROZERUL 6 R LLNIC BN (2 HE it &
o, BHICATRBICT 2 KO BliE L, ZNORERICHAEIND L) Iciifa S nzidiudzz s
RV, AT Ly BRERE MR OMIEIRE L THERT 256, BREERT 5 700K
ENFEME—DBEMTHDar T Ly HEAd 73 A NEFRBELZHE L CHRETTRE TR
722 5720, EMEHEOBHINOIZZ 0 P/EYMEZ RO 2 X9 EE LARTIZ R B0, )
LA,

CHANGE#6
+ Type: Clarification of text
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+ Explanation:
- Misinterpreted provision to achieve cold shutdown within 72 hours of a fire.
* The statement needed to be reworded so it can be interpreted only as requiring the capability

to achieve cold shutdown conditions within 72 hours.

Corrected text: fEIEEiL727 % & b

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.

R DK KKIED T2 DI S NI ETIEHFHDO v v v M ¥ U U HERBIT RSN T ) & 3Rk L
MERFT 2 BT SURMESR RIS T & 2210 72 & 37, IR TR M HIB OTERE 2 HEFF, (o) & R L PWR
DI=ZDIZBWR ARy by v RE T )DER Y b AKX VS IREER HERE, (DI 72 REE LA IS AR -
WHEZ HHT 5, BLOEIZTOHBIEEILIREZ R 5,

c A T XA OB

c LA RS R OBE IR, KKIEAED T2 BERILINICHIBSE LR ER T A L TH D,
ZAUE 72 R DANIZIIRAT IIREZ T 2B I A ML T D& L TORMRTE 572
DZDOLTFVHZ DR ST,

CHANGE#7
« Type: typographical error
+ Corrected text:
“Independent”
“of
AR AR
« i : ”independnet” % ”independent” ~Z% #

(RED CHANGES#1~7: 46 FR 44734 September 8, 1981)

CHANGE #8
* Type: Change in NRC policy
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+ Explanation: The NRC amended their policy to establish a retention period for records that
licensees must maintain.

* Corrected Text:

Appendix R— Fire protection program for nuclear power facilities operating prior to January 1,

1979

19794 1 H 1 HUARID HElE L CW A RS FlEsk D K SEBh#E T 1 75 A
m***

I *kk

3 *kk

(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 report from these individuals

must be available for NRC review and shall be retained as a record as specified in 11.4.1 of this

appendix.

BETLIT, T U X MTRIRE NI ARFER O IMILESTF TFTAH O A 5 v 7 LIZMSLER O A &
STHFFSNART RS, £72, ZHEDOEADOREEDF LI, NRC OFAEDKIZHIH T
T E7e 57, appendix IM.4.1 THE IieekE L TR S AR IT TR 720,

NRC (%, L&D ML T D 72012, EERFFREE IS8 L T2 b OBOR 2 8E LR L7220 h
(ERAYAAN

- W% : NRC JigtoAEH

- i EERFRRE A O RRER DO IRAFHIFIIZ SV T,

(BLUE CHANGE#8: 53 FR 19240 May 27, 1988)
CHANGE #9
* Type: Editorial
i £
+ Explanation: Footnote removed. Other footnotes re-numbered to reflect change.

FRTEHIER, MLOBVEICIT, EH &2 KB4 5 7201 B3R 501,

CHANGE #10
* Type: Change in NRC policy
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NRC H#tnZ&E

+ Explanation: The requirement that fire barrier penetration seal materials be noncombustible is
amended.

B K BERER B R B EHIANRIETH 5 2 L OBHE, SUE S,

* Corrected text:
M. Fire Barrier cable penetration seal qualification.
KR FERE o — 7V BB B E,

Penetration seal designs must be qualification by tests that are comparable to tests used to rate fire

barriers. The acceptance criteria for the tests must include the following:

=B — VRN, KK EREZ ST A - DI SN D T A MCPEErT 2R BRIC L A3 E TR T
BV, TANDIEOOEKHEREL, UTE2E0LERNH D,

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:

=7 VK GPRBE R G 2 — V3N ) TS BRI K A AR 29 D R 2 DRI > TR E T2 IIREE
WD —T 0O UKD B IR IABRIZI 2 TV D,

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

TR S LTV ZRWANZ FESk S VTS Vb 2 08T Uy @il BE 234012 — 7 b g s AR R
HH T EEREELTVD,

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

the unexposed surface during the hose stream test.

BoKFERER T > — /WEZ D EFFERD | A— AT 2 FHICHR S TORWEZ B2 TKORE &7
AL TWER A,

(GREEN CHANGES#9~10: 65 FR 38182 June 20, 2000)
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50.48 Fire protection
(a)(1) Each holder of an operating license issued under this part or a combined license issued under
part 52 of this chapter must have a fire protection plan that satisfies Criterion 3 of appendix

A to this part. This fire protection plan must:

(i) Describe the overall fire protection program for the facility;
(ii) Identify the various positions within the licensee's organization that are responsible for
the program;
(iii) State the authorities that are delegated to each of these positions to implement those
responsibilities; and
(iv) Outline the plans for fire protection, fire detection and suppression capability, and

limitation of fire damage.

(2) The plan must also describe specific features necessary to implement the program described

in paragraph (a)(1) of this section such as-

(i) Administrative controls and personnel requirements for fire prevention and manual fire
suppression activities

(ii) Automatic and manually operated fire detection and suppression systems; and

(iii) The means to limit fire damage to structures, systems, or components important to

safety so that the capability to shut down the plant safely is ensured.

(3) The licensee shall retain the fire protection plan and each change to the plan as a record until
the Commission terminates the reactor license. The licensee shall retain each superseded

revision of the procedures for 3 years from the date it was superseded.

(4) Each applicant for a design approval, design certification, or manufacturing license under
part 52 of this chapter must have a description and analysis of the fire protection design
features for the standard plant necessary to demonstrate compliance with Criterion 3 of

appendix A to this part.

@WEER A L 72X a2 A v RTA B 2EAHIL. 10CFR50 Appendix A DFFEF 3 i %k
SPhEE 2 AT L7e < TX e by, ZOKEBHEFEICIZ, LT Z EnEsRIns,
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(1 )fER% DA 70 K KBGH#E T v 7T KO,

(i)7'm 7T DB AT D AN OO e,

(i) Z 1 & O ELE EfE T 5 7o DI TS~ TSN DHEREZ IR T 5 2 &,

(iv) K KB BE T 2 G, K SR En K OMMIRE /1., 36 L OVKKIT & 24815 D HIBRIZBE & 2 2L,

QF-zoftETIL, Eito7rn /7 2E2EiTH7- OB liEL LT, FrtoEHZilR L
R 5700,

(DKEKDOFINC LB ZREEIAH], BE. F L OTEO K SAMEHRESE,

(i) A Bhds & OVFBV D K S nds KO & 2 7 A,

(i) 77 o s DREAF IR ZRGET 5 L CHBERMEY, Rit. &2V 2 KD
FEHIIRS D FB,

BFFf T FEH L, KPR L OZ Uk 24 %2 NRC 75>H‘LT®%RT%EKWJJ‘5
FTRE LR LRTWERGT, £, FIEEOSREMTONIZLETH, SUER 3 £
FrL22 I b7,

(WARFED Partb2 Ot L AGRE AT, FRFEaX AT £ 213G I BT 27 O K B EEE X 10CFR50
Appendix A OFa#t 3 2B HIFEHERNRT T DAL T I AT L A EFEET H T DITE R K
KB R FHERE DRI & T 21T D7 T iR 720,

(b) Appendix R to this part establishes fire protection features required to satisfy Criterion 3 of
appendix A to this part with respect to certain generic issues for nuclear power plants licensed to

operate before January 1, 1979.

(1) Except for the requirements of Sections III.G, II1.J, and III.O, the provisions of Appendix R to
this part do not apply to nuclear power plants licensed to operate before January 1, 1979, to
the extent that--

(i) Fire protection features proposed or implemented by the licensee have been accepted by
the NRC staff as satisfying the provisions of Appendix A to Branch Technical Position
(BTP) APCSB 9.5-1 reflected in NRC fire protection safety evaluation reports issued
before the effective date of February 19, 1981; or

(ii) Fire protection features were accepted by the NRC staff in comprehensive fire protection
safety evaluation reports issued before Appendix A to Branch Technical Position (BTP)
APCSB 9.5-1 was published in August 1976.
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(2) With respect to all other fire protection features covered by Appendix R, all nuclear power
plants licensed to operate before January 1, 1979, must satisfy the applicable requirements
of Appendix R to this part, including specifically the requirements of Sections III.G, IIL.J, and
II1.0.

(b)10CFR50 Appendix R TIZ 197941 A 1 B UAANZIEISR A 2 BfG L7277 > s O— 72 E s %
ZJE L7-. 10CFR50 Appendix A OfE#t 3 Al /2T 2 7 DI TR KK PEMREN E D HIL TV D,
(1)1979 4ELIRIIZ JEHARE Al 2 HuAS: L 72 JR 1 /)38 FE 71X 10CFR Appendix R O 1I.G,d,0 D BUE & bR |

UUFZ#AL b0,

(1)1976 4= BTP APCSB9.5-1 Appendix A 23 FAT I D LIRTORZN A A 198142 A 19 HE T
D, NRC A% v 712X o THGBEN TV BHIRE F 7213% O K FEBHEMHE,

(ii)1976 4F BTP APCSB9.5-1 Appendix A %47 S5 LAATIZ NRC A ¥ » 7 {ZEARB STV
T2 K KB RE,

(2)1979 £ 1 A 1 ALARNCEEGE /I 2 B Lz 2 C o REANL, (DL KSR EREREIC B
VT Appendix R @ 11.G,J,0 % R 7= L-2>2 Appendix R D ER A 7= S 727 UL 72 5720,

(c) National Fire Protection Association Standard NFPA 805.

(1) Approval of incorporation by reference. National Fire Protection Association (NFPA)
Standard 805, "Performance-Based Standard for Fire Protection for Light Water Reactor
Electric Generating Plants, 2001 Edition" (NFPA 805), which is referenced in this section,
was approved for incorporation by reference by the Director of the Federal Register
pursuant to 5 U.S.C. 552(a) and 1 CFR part 51. Copies of NFPA 805 may be purchased from
the NFPA Customer Service Department, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA
02269-9101 and in PDF format through the NFPA Online Catalog (http:/www.nfpa.org) or
by calling 1-800-344-3555 or (617) 770-3000. Copies are also available for inspection at the
NRC Library, Two White Flint North, 11545 Rockville Pike, Rockville, Maryland
20852-2738, and at the NRC Public Document Room, Building One White Flint North,
Room O1-F15, 11555 Rockville Pike, Rockville, Maryland 20852-2738. Copies are also
available at the National Archives and Records Administration (NARA). For information on
the availability of this material at NARA, call (202) 741-6030, or go to:

http://www.archives.gov/federal register/code of federal regulations/ibr locations.html.

(2) Exceptions, modifications, and supplementation of NFPA 805. As used in this section,
references to NFPA 805 are to the 2001 Edition, with the following exceptions, modifications,

and supplementation:
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(i) Life Safety Goal, Objectives, and Criteria. The Life Safety Goal, Objectives, and Criteria of
Chapter 1 are not endorsed.

(ii) Plant Damage/Business Interruption Goal, Objectives, and Criteria. The Plant
Damage/Business Interruption Goal, Objectives, and Criteria of Chapter 1 are not
endorsed.

(iii) Use of feed-and-bleed. In demonstrating compliance with the performance criteria of
Sections 1.5.1(b) and (c), a high-pressure charging/injection pump coupled with the
pressurizer power-operated relief valves (PORVs) as the sole fire-protected safe
shutdown path for maintaining reactor coolant inventory, pressure control, and decay
heat removal capability (i.e., feed-and-bleed) for pressurized-water reactors (PWRs) is
not permitted.

(iv) Uncertainty analysis. An uncertainty analysis performed in accordance with Section
2.7.3.5 1s not required to support deterministic approach calculations.

(v) Existing cables. In lieu of installing cables meeting flame propagation tests as required by
Section 3.3.5.3, a flame-retardant coating may be applied to the electric cables, or an
automatic fixed fire suppression system may be installed to provide an equivalent level
of protection. In addition, the italicized exception to Section 3.3.5.3 is not endorsed.

(vi) Water supply and distribution. The italicized exception to Section 3.6.4 is not endorsed.
Licensees who wish to use the exception to Section 3.6.4 must submit a request for a
license amendment in accordance with paragraph (c)(2)(vii) of this section.

(vii) Performance-based methods. Notwithstanding the prohibition in Section 3.1 against the
use of performance-based methods, the fire protection program elements and minimum
design requirements of Chapter 3 may be subject to the performance-based methods
permitted elsewhere in the standard. Licensees who wish to use performance-based
methods for these fire protection program elements and minimum design requirements
shall submit a request in the form of an application for license amendment under § 50.90.
The Director of the Office of Nuclear Reactor Regulation, or a designee of the Director,
may approve the application if the Director or designee determines that the

performance-based approach;

(A) Satisfies the performance goals, performance objectives, and performance criteria
specified in NFPA 805 related to nuclear safety and radiological release;

(B) Maintains safety margins; and

(C) Maintains fire protection defense-in-depth (fire prevention, fire detection, fire

suppression, mitigation, and post-fire safe shutdown capability).
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(3) Compliance with NFPA 805.

(i) A licensee may maintain a fire protection program that complies with NFPA 805 as an
alternative to complying with paragraph (b) of this section for plants licensed to operate
before January 1, 1979, or the fire protection license conditions for plants licensed to
operate after January 1, 1979. The licensee shall submit a request to comply with NFPA
805 in the form of an application for license amendment under § 50.90. The application
must identify any orders and license conditions that must be revised or superseded, and
contain any necessary revisions to the plant's technical specifications and the bases
thereof. The Director of the Office of Nuclear Reactor Regulation, or a designee of the
Director, may approve the application if the Director or designee determines that the
licensee has identified orders, license conditions, and the technical specifications that
must be revised or superseded, and that any necessary revisions are adequate. Any
approval by the Director or the designee must be in the form of a license amendment
approving the use of NFPA 805 together with any necessary revisions to the technical

specifications.

(ii) The licensee shall complete its implementation of the methodology in Chapter 2 of NFPA
805 (including all required evaluations and analyses) and, upon completion, modify the
fire protection plan required by paragraph (a) of this section to reflect the licensee's
decision to comply with NFPA 805, before changing its fire protection program or nuclear

power plant as permitted by NFPA 805.

(4) Risk-informed or performance-based alternatives to compliance with NFPA 805. A licensee
may submit a request to use risk-informed or performance-based alternatives to compliance
with NFPA 805. The request must be in the form of an application for license amendment
under § 50.90 of this chapter. The Director of the Office of Nuclear Reactor Regulation, or
designee of the Director, may approve the application if the Director or designee determines

that the proposed alternatives:

(i) Satisfy the performance goals, performance objectives, and performance criteria specified
in NFPA 805 related to nuclear safety and radiological release;

(ii) Maintain safety margins; and

(iii) Maintain fire protection defense-in-depth (fire prevention, fire detection, fire suppression,

mitigation, and post-fire safe shutdown capability).
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(d) [Reserved].

(e) [Reserved].

(f) Licensees that have submitted the certifications required under § 50.82(a)(1) shall maintain a
fire protection program to address the potential for fires that could cause the release or spread of
radioactive materials (i.e., that could result in a radiological hazard). A fire protection program that
complies with NFPA 805 shall be deemed to be acceptable for complying with the requirements of
this paragraph.

(1) The objectives of the fire protection program are to—

(i) Reasonably prevent these fires from occurring;
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(ii) Rapidly detect, control, and extinguish those fires that do occur and that could result in a
radiological hazard; and
(iii) Ensure that the risk of fire-induced radiological hazards to the public, environment and
plant personnel is minimized.
(2) The licensee shall assess the fire protection program on a regular basis. The licensee shall

revise the plan as appropriate throughout the various stages of facility decommissioning.

(3) The licensee may make changes to the fire protection program without NRC approval if these
changes do not reduce the effectiveness of fire protection for facilities, systems, and equipment
that could result in a radiological hazard, taking into account the decommissioning plant

conditions and activities.
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Appendix A JF3CE X BFIER

Introduction

Under the provisions of § 50.34, an application for a construction permit must include the principal
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design criteria for a proposed facility. Under the provisions of 10 CFR 52.47, 52.79, 52.137, and
52.157, an application for a design certification, combined license, design approval, or
manufacturing license, respectively, must include the principal design criteria for a proposed facility.
The principal design criteria establish the necessary design, fabrication, construction, testing, and
performance requirements for structures, systems, and components important to safety; that is,
structures, systems, and components that provide reasonable assurance that the facility can be
operated without undue risk to the health and safety of the public.

These General Design Criteria establish minimum requirements for the principal design criteria for
water-cooled nuclear power plants similar in design and location to plants for which construction
permits have been issued by the Commission. The General Design Criteria are also considered to be
generally applicable to other types of nuclear power units and are intended to provide guidance in
establishing the principal design criteria for such other units.

The development of these General Design Criteria is not yet complete. For example, some of the
definitions need further amplification. Also, some of the specific design requirements for structures,
systems, and components important to safety have not as yet been suitably defined. Their omission
does not relieve any applicant from considering these matters in the design of a specific facility and

satisfying the necessary safety requirements. These matters include:
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(1) Consideration of the need to design against single failures of passive components in fluid

systems important to safety. (See Definition of Single Failure.)
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(2) Consideration of redundancy and diversity requirements for fluid systems important to
safety. A "system" could consist of a number of subsystems each of which is separately
capable of performing the specified system safety function. The minimum acceptable
redundancy and diversity of subsystems and components within a subsystem, and the
required interconnection and independence of the subsystems have not yet been developed or
defined. (See Criteria 34, 35, 38, 41, and 44.)

L FEERBHRFEONEDO L ENE, ZEREICET 2EE, O SORNE, £ & MINIRYIC
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(3) Consideration of the type, size, and orientation of possible breaks in components of the
reactor coolant pressure boundary in determining design requirements to suitably protect

against postulated loss-of-coolant accidents. (See Definition of Loss of Coolant Accidents.)

HE S D IMEM RS 2 WU D 72 D ORGHER AR E T DO JR IR mEME T
N Y OGRS YD O DRITOFRME, K& S, FTEOBE, (MAMELEROERSR)

(4) Consideration of the possibility of systematic, nonrandom, concurrent failures of redundant
elements in the design of protection systems and reactivity control systems. (See Criteria 22,
24, 26, and 29.)

It is expected that the criteria will be augmented and changed from time to time as important
new requirements for these and other features are developed.

There will be some water-cooled nuclear power plants for which the General Design Criteria
are not sufficient and for which additional criteria must be identified and satisfied in the
interest of public safety. In particular, it is expected that additional or different criteria will
be needed to take into account unusual sites and environmental conditions, and for
water-cooled nuclear power units of advanced design. Also, there may be water-cooled
nuclear power units for which fulfillment of some of the General Design Criteria may not be
necessary or appropriate. For plants such as these, departures from the General Design

Criteria must be identified and justified.
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Definitions and Explanations
Nuclear power unit. A nuclear power unit means a nuclear power reactor and associated equipment
necessary for electric power generation and includes those structures, systems, and components
required to provide reasonable assurance the facility can be operated without undue risk to the
health and safety of the public.
Loss of coolant accidents. Loss of coolant accidents mean those postulated accidents that result from
the loss of reactor coolant at a rate in excess of the capability of the reactor coolant makeup system
from breaks in the reactor coolant pressure boundary, up to and including a break equivalent in size
to the double-ended rupture of the largest pipe of the reactor coolant system.1
Single failure. A single failure means an occurrence which results in the loss of capability of a
component to perform its intended safety functions. Multiple failures resulting from a single
occurrence are considered to be a single failure. Fluid and electric systems are considered to be
designed against an assumed single failure if neither (1) a single failure of any active component
(assuming passive components function properly) nor (2) a single failure of a passive component
(assuming active components function properly), results in a loss of the capability of the system to
perform its safety functions.2
Anticipated operational occurrences. Anticipated operational occurrences mean those conditions of
normal operation which are expected to occur one or more times during the life of the nuclear power
unit and include but are not limited to loss of power to all recirculation pumps, tripping of the
turbine generator set, isolation of the main condenser, and loss of all offsite power.
EFeI KO
OB 3 E IR F I EMR & 13, FEEIC L ERJFF47 K O OB 2, ARORE &2
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Criteria

I. Overall Requirements
Criterion 1—Quality standards and records. Structures, systems, and components important to
safety shall be designed, fabricated, erected, and tested to quality standards commensurate with
the importance of the safety functions to be performed. Where generally recognized codes and
standards are used, they shall be identified and evaluated to determine their applicability,
adequacy, and sufficiency and shall be supplemented or modified as necessary to assure a
quality product in keeping with the required safety function. A quality assurance program shall
be established and implemented in order to provide adequate assurance that these structures,
systems, and components will satisfactorily perform their safety functions. Appropriate records
of the design, fabrication, erection, and testing of structures, systems, and components
important to safety shall be maintained by or under the control of the nuclear power unit

licensee throughout the life of the unit.
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Criterion 2—Design bases for protection against natural phenomena. Structures, systems, and
components important to safety shall be designed to withstand the effects of natural phenomena
such as earthquakes, tornadoes, hurricanes, floods, tsunami, and seiches without loss of
capability to perform their safety functions. The design bases for these structures, systems, and

components shall reflect:

(1) Appropriate consideration of the most severe of the natural phenomena that have been
historically reported for the site and surrounding area, with sufficient margin for the
limited accuracy, quantity, and period of time in which the historical data have been
accumulated,

(2) appropriate combinations of the effects of normal and accident conditions with the effects
of the natural phenomena and

(3) the importance of the safety functions to be performed.
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Criterion 3—Fire protection. 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. Noncombustible and heat resistant materials shall be used
wherever practical throughout the unit, particularly in locations such as the containment and
control room. Fire detection and fighting systems of appropriate capacity and capability shall be
provided and designed to minimize the adverse effects of fires on structures, systems, and
components important to safety. Firefighting systems shall be designed to assure that their
rupture or inadvertent operation does not significantly impair the safety capability of these

structures, systems, and components.
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Criterion 4—Environmental and dynamic effects design bases. Structures, systems, and
components important to safety shall be designed to accommodate the effects of and to be
compatible with the environmental conditions associated with normal operation, maintenance,
testing, and postulated accidents, including loss-of-coolant accidents. These structures, systems,
and components shall be appropriately protected against dynamic effects, including the effects of
missiles, pipe whipping, and discharging fluids, that may result from equipment failures and
from events and conditions outside the nuclear power unit. However, dynamic effects associated
with postulated pipe ruptures in nuclear power units may be excluded from the design basis
when analyses reviewed and approved by the Commission demonstrate that the probability of
fluid system piping rupture is extremely low under conditions consistent with the design basis
for the piping.
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Criterion 5—Sharing of structures, systems, and components. Structures, systems, and
components important to safety shall not be shared among nuclear power units unless it can be
shown that such sharing will not significantly impair their ability to perform their safety
functions, including, in the event of an accident in one unit, an orderly shutdown and cooldown

of the remaining units.
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II. Protection by Multiple Fission Product Barriers
Criterion 10—Reactor design. The reactor core and associated coolant, control, and protection
systems shall be designed with appropriate margin to assure that specified acceptable fuel
design limits are not exceeded during any condition of normal operation, including the effects of

anticipated operational occurrences.
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Criterion 11—Reactor inherent protection. The reactor core and associated coolant systems shall
be designed so that in the power operating range the net effect of the prompt inherent nuclear
feedback characteristics tends to compensate for a rapid increase in reactivity.
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Criterion 12—Suppression of reactor power oscillations. The reactor core and associated coolant,
control, and protection systems shall be designed to assure that power oscillations which can
result in conditions exceeding specified acceptable fuel design limits are not possible or can be

reliably and readily detected and suppressed.
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Criterion 13—Instrumentation and control. Instrumentation shall be provided to monitor
variables and systems over their anticipated ranges for normal operation, for anticipated
operational occurrences, and for accident conditions as appropriate to assure adequate safety,
including those variables and systems that can affect the fission process, the integrity of the
reactor core, the reactor coolant pressure boundary, and the containment and its associated
systems. Appropriate controls shall be provided to maintain these variables and systems within

prescribed operating ranges.
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Criterion 14—Reactor coolant pressure boundary. The reactor coolant pressure boundary shall
be designed, fabricated, erected, and tested so as to have an extremely low probability of

abnormal leakage, of rapidly propagating failure, and of gross rupture.
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Criterion 15—Reactor coolant system design. The reactor coolant system and associated auxiliary,
control, and protection systems shall be designed with sufficient margin to assure that the design
conditions of the reactor coolant pressure boundary are not exceeded during any condition of

normal operation, including anticipated operational occurrences.
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Criterion 16—Containment design. Reactor containment and associated systems shall be
provided to establish an essentially leak-tight barrier against the uncontrolled release of
radioactivity to the environment and to assure that the containment design conditions important

to safety are not exceeded for as long as postulated accident conditions require.
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Criterion 17—Electric power systems. An onsite electric power system and an offsite electric
power system shall be provided to permit functioning of structures, systems, and components
important to safety. The safety function for each system (assuming the other system is not

functioning) shall be to provide sufficient capacity and capability to assure that

(1) specified acceptable fuel design limits and design conditions of the reactor coolant pressure
boundary are not exceeded as a result of anticipated operational occurrences and
(2) the core is cooled and containment integrity and other vital functions are maintained in the

event of postulated accidents.

The onsite electric power supplies, including the batteries, and the onsite electric distribution
system, shall have sufficient independence, redundancy, and testability to perform their safety
functions assuming a single failure.

Electric power from the transmission network to the onsite electric distribution system shall be
supplied by two physically independent circuits (not necessarily on separate rights of way)
designed and located so as to minimize to the extent practical the likelihood of their simultaneous
failure under operating and postulated accident and environmental conditions. A switchyard
common to both circuits is acceptable. Each of these circuits shall be designed to be available in
sufficient time following a loss of all onsite alternating current power supplies and the other

offsite electric power circuit, to assure that specified acceptable fuel design limits and design
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conditions of the reactor coolant pressure boundary are not exceeded. One of these circuits shall
be designed to be available within a few seconds following a loss-of-coolant accident to assure that
core cooling, containment integrity, and other vital safety functions are maintained.

Provisions shall be included to minimize the probability of losing electric power from any of the
remaining supplies as a result of, or coincident with, the loss of power generated by the nuclear
power unit, the loss of power from the transmission network, or the loss of power from the onsite

electric power supplies.
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Criterion 18—Inspection and testing of electric power systems. Electric power systems important
to safety shall be designed to permit appropriate periodic inspection and testing of important
areas and features, such as wiring, insulation, connections, and switchboards, to assess the

continuity of the systems and the condition of their components. The systems shall be designed
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with a capability to test periodically

(1) the operability and functional performance of the components of the systems, such as onsite
power sources, relays, switches, and buses, and

(2) the operability of the systems as a whole and, under conditions as close to design as practical,
the full operation sequence that brings the systems into operation, including operation of
applicable portions of the protection system, and the transfer of power among the nuclear

power unit, the offsite power system, and the onsite power system.
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Criterion 19—Control room. A control room shall be provided from which actions can be taken to
operate the nuclear power unit safely under normal conditions and to maintain it in a safe
condition under accident conditions, including loss-of-coolant accidents. Adequate radiation
protection shall be provided to permit access and occupancy of the control room under accident
conditions without personnel receiving radiation exposures in excess of 5 rem whole body, or its
equivalent to any part of the body, for the duration of the accident. Equipment at appropriate

locations outside the control room shall be provided

(1) with a design capability for prompt hot shutdown of the reactor, including necessary
instrumentation and controls to maintain the unit in a safe condition during hot shutdown,
and

(2) with a potential capability for subsequent cold shutdown of the reactor through the use of

suitable procedures.

Applicants for and holders of construction permits and operating licenses under this part who

apply on or after January 10, 1997, applicants for design approvals or certifications under part 52
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of this chapter who apply on or after January 10, 1997, applicants for and holders of combined
licenses or manufacturing licenses under part 52 of this chapter who do not reference a standard
design approval or certification, or holders of operating licenses using an alternative source term
under § 50.67, shall meet the requirements of this criterion, except that with regard to control
room access and occupancy, adequate radiation protection shall be provided to ensure that
radiation exposures shall not exceed 0.05 Sv (5 rem) total effective dose equivalent (TEDE) as

defined in § 50.2 for the duration of the accident.
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IIl. Protection and Reactivity Control Systems

Criterion 20—Protection system functions. The protection system shall be designed

140



(1) to initiate automatically the operation of appropriate systems including the reactivity
control systems, to assure that specified acceptable fuel design limits are not exceeded as a
result of anticipated operational occurrences and

(2) to sense accident conditions and to initiate the operation of systems and components

important to safety.
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Criterion 21—Protection system reliability and testability. The protection system shall be
designed for high functional reliability and inservice testability commensurate with the safety
functions to be performed. Redundancy and independence designed into the protection system

shall be sufficient to assure that

(1) no single failure results in loss of the protection function and
(2) removal from service of any component or channel does not result in loss of the required
minimum redundancy unless the acceptable reliability of operation of the protection

system can be otherwise demonstrated.

The protection system shall be designed to permit periodic testing of its functioning when the
reactor is in operation, including a capability to test channels independently to determine failures

and losses of redundancy that may have occurred.
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Criterion 22—Protection system independence. The protection system shall be designed to assure
that the effects of natural phenomena, and of normal operating, maintenance, testing, and
postulated accident conditions on redundant channels do not result in loss of the protection
function, or shall be demonstrated to be acceptable on some other defined basis. Design
techniques, such as functional diversity or diversity in component design and principles of

operation, shall be used to the extent practical to prevent loss of the protection function.
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Criterion 23—Protection system failure modes. The protection system shall be designed to fail
into a safe state or into a state demonstrated to be acceptable on some other defined basis if
conditions such as disconnection of the system, loss of energy (e.g., electric power, instrument air),
or postulated adverse environments (e.g., extreme heat or cold, fire, pressure, steam, water, and

radiation) are experienced.
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Criterion 24—Separation of protection and control systems. The protection system shall be
separated from control systems to the extent that failure of any single control system component
or channel, or failure or removal from service of any single protection system component or

channel which is common to the control and protection systems leaves intact a system satisfying

142



all reliability, redundancy, and independence requirements of the protection system.
Interconnection of the protection and control systems shall be limited so as to assure that safety

is not significantly impaired.
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Criterion 25—Protection system requirements for reactivity control malfunctions. The protection
system shall be designed to assure that specified acceptable fuel design limits are not exceeded
for any single malfunction of the reactivity control systems, such as accidental withdrawal (not

ejection or dropout) of control rods.
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Criterion 26—Reactivity control system redundancy and capability. Two independent reactivity
control systems of different design principles shall be provided. One of the systems shall use
control rods, preferably including a positive means for inserting the rods, and shall be capable of
reliably controlling reactivity changes to assure that under conditions of normal operation,
including anticipated operational occurrences, and with appropriate margin for malfunctions
such as stuck rods, specified acceptable fuel design limits are not exceeded. The second reactivity
control system shall be capable of reliably controlling the rate of reactivity changes resulting from
planned, normal power changes (including xenon burnout) to assure acceptable fuel design limits
are not exceeded. One of the systems shall be capable of holding the reactor core subcritical under

cold conditions.
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Criterion 27—Combined reactivity control systems capability. The reactivity control systems
shall be designed to have a combined capability, in conjunction with poison addition by the
emergency core cooling system, of reliably controlling reactivity changes to assure that under
postulated accident conditions and with appropriate margin for stuck rods the capability to cool

the core 1s maintained.
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Criterion 28—Reactivity limits. The reactivity control systems shall be designed with appropriate
limits on the potential amount and rate of reactivity increase to assure that the effects of

postulated reactivity accidents can neither

(1) result in damage to the reactor coolant pressure boundary greater than limited local
yielding nor
(2) sufficiently disturb the core, its support structures or other reactor pressure vessel

internals to impair significantly the capability to cool the core.

These postulated reactivity accidents shall include consideration of rod ejection (unless prevented
by positive means), rod dropout, steam line rupture, changes in reactor coolant temperature and

pressure, and cold water addition.
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Criterion 29—Protection against anticipated operational occurrences. The protection and
reactivity control systems shall be designed to assure an extremely high probability of

accomplishing their safety functions in the event of anticipated operational occurrences.
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IV. Fluid Systems
Criterion 30—Quality of reactor coolant pressure boundary. Components which are part of the
reactor coolant pressure boundary shall be designed, fabricated, erected, and tested to the highest
quality standards practical. Means shall be provided for detecting and, to the extent practical,

identifying the location of the source of reactor coolant leakage.
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Criterion 31—Fracture prevention of reactor coolant pressure boundary. The reactor coolant
pressure boundary shall be designed with sufficient margin to assure that when stressed under

operating, maintenance, testing, and postulated accident conditions
(1) the boundary behaves in a nonbrittle manner and

(2) the probability of rapidly propagating fracture is minimized.

The design shall reflect consideration of service temperatures and other conditions of the
boundary material under operating, maintenance, testing, and postulated accident conditions

and the uncertainties in determining
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(1) material properties,
(2) the effects of irradiation on material properties,
(3) residual, steady state and transient stresses, and

(4) size of flaws.
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Criterion 32—Inspection of reactor coolant pressure boundary. Components which are part of the

reactor coolant pressure boundary shall be designed to permit

(1) periodic inspection and testing of important areas and features to assess their structural
and leaktight integrity, and

(2) an appropriate material surveillance program for the reactor pressure vessel.
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Criterion 33—Reactor coolant makeup. A system to supply reactor coolant makeup for protection

against small breaks in the reactor coolant pressure boundary shall be provided. The system
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safety function shall be to assure that specified acceptable fuel design limits are not exceeded as a
result of reactor coolant loss due to leakage from the reactor coolant pressure boundary and
rupture of small piping or other small components which are part of the boundary. The system
shall be designed to assure that for onsite electric power system operation (assuming offsite
power is not available) and for offsite electric power system operation (assuming onsite power is
not available) the system safety function can be accomplished using the piping, pumps, and

valves used to maintain coolant inventory during normal reactor operation.
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Criterion 34—Residual heat removal. A system to remove residual heat shall be provided. The
system safety function shall be to transfer fission product decay heat and other residual heat
from the reactor core at a rate such that specified acceptable fuel design limits and the design
conditions of the reactor coolant pressure boundary are not exceeded.

Suitable redundancy in components and features, and suitable interconnections, leak detection,
and isolation capabilities shall be provided to assure that for onsite electric power system
operation (assuming offsite power is not available) and for offsite electric power system operation
(assuming onsite power is not available) the system safety function can be accomplished,

assuming a single failure.
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Criterion 35—Emergency core cooling. A system to provide abundant emergency core cooling
shall be provided. The system safety function shall be to transfer heat from the reactor core

following any loss of reactor coolant at a rate such that

(1) fuel and clad damage that could interfere with continued effective core cooling is prevented
and

(2) clad metal-water reaction is limited to negligible amounts.

Suitable redundancy in components and features, and suitable interconnections, leak detection,
isolation, and containment capabilities shall be provided to assure that for onsite electric power
system operation (assuming offsite power is not available) and for offsite electric power system
operation (assuming onsite power is not available) the system safety function can be

accomplished, assuming a single failure.
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Criterion 36—Inspection of emergency core cooling system. The emergency core cooling system
shall be designed to permit appropriate periodic inspection of important components, such as
spray rings in the reactor pressure vessel, water injection nozzles, and piping, to assure the

integrity and capability of the system.
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Criterion 37—Testing of emergency core cooling system. The emergency core cooling system shall

be designed to permit appropriate periodic pressure and functional testing to assure

(1) the structural and leaktight integrity of its components,

(2) the operability and performance of the active components of the system, and

(3) the operability of the system as a whole and, under conditions as close to design as
practical, the performance of the full operational sequence that brings the system into
operation, including operation of applicable portions of the protection system, the transfer
between normal and emergency power sources, and the operation of the associated cooling

water system.
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Criterion 38—Containment heat removal. A system to remove heat from the reactor containment
shall be provided. The system safety function shall be to reduce rapidly, consistent with the
functioning of other associated systems, the containment pressure and temperature following any
loss-of-coolant accident and maintain them at acceptably low levels.

Suitable redundancy in components and features, and suitable interconnections, leak detection,
isolation, and containment capabilities shall be provided to assure that for onsite electric power
system operation (assuming offsite power is not available) and for offsite electric power system
operation (assuming onsite power is not available) the system safety function can be

accomplished, assuming a single failure.
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Criterion 39—Inspection of containment heat removal system. The containment heat removal
system shall be designed to permit appropriate periodic inspection of important components, such
as the torus, sumps, spray nozzles, and piping to assure the integrity and capability of the

system.
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Criterion 40—Testing of containment heat removal system. The containment heat removal

system shall be designed to permit appropriate periodic pressure and functional testing to assure

(1) the structural and leaktight integrity of its components,

(2) the operability and performance of the active components of the system, and

(3) the operability of the system as a whole, and under conditions as close to the design as
practical the performance of the full operational sequence that brings the system into
operation, including operation of applicable portions of the protection system, the transfer
between normal and emergency power sources, and the operation of the associated cooling

water system.
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Criterion 41—Containment atmosphere cleanup. Systems to control fission products, hydrogen,
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oxygen, and other substances which may be released into the reactor containment shall be
provided as necessary to reduce, consistent with the functioning of other associated systems, the
concentration and quality of fission products released to the environment following postulated
accidents, and to control the concentration of hydrogen or oxygen and other substances in the
containment atmosphere following postulated accidents to assure that containment integrity is
maintained.

Each system shall have suitable redundancy in components and features, and suitable
interconnections, leak detection, isolation, and containment capabilities to assure that for onsite
electric power system operation (assuming offsite power is not available) and for offsite electric
power system operation (assuming onsite power is not available) its safety function can be

accomplished, assuming a single failure.
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Criterion 42—Inspection of containment atmosphere cleanup systems. The containment
atmosphere cleanup systems shall be designed to permit appropriate periodic inspection of
important components, such as filter frames, ducts, and piping to assure the integrity and

capability of the systems.
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Criterion 43—Testing of containment atmosphere cleanup systems. The containment atmosphere
cleanup systems shall be designed to permit appropriate periodic pressure and functional testing

to assure
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(1) the structural and leaktight integrity of its components,

(2) the operability and performance of the active components of the systems such as fans,
filters, dampers, pumps, and valves and

(3) the operability of the systems as a whole and, under conditions as close to design as
practical, the performance of the full operational sequence that brings the systems into
operation, including operation of applicable portions of the protection system, the transfer

between normal and emergency power sources, and the operation of associated systems.
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Criterion 44—Cooling water. A system to transfer heat from structures, systems, and components
important to safety, to an ultimate heat sink shall be provided. The system safety function shall
be to transfer the combined heat load of these structures, systems, and components under normal
operating and accident conditions.

Suitable redundancy in components and features, and suitable interconnections, leak detection,
and isolation capabilities shall be provided to assure that for onsite electric power system
operation (assuming offsite power is not available) and for offsite electric power system operation
(assuming onsite power is not available) the system safety function can be accomplished,

assuming a single failure.
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Criterion 45—Inspection of cooling water system. The cooling water system shall be designed to
permit appropriate periodic inspection of important components, such as heat exchangers and

piping, to assure the integrity and capability of the system.
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Criterion 46—Testing of cooling water system. The cooling water system shall be designed to

permit appropriate periodic pressure and functional testing to assure

(1) the structural and leaktight integrity of its components,

(2) the operability and the performance of the active components of the system, and

(3) the operability of the system as a whole and, under conditions as close to design as
practical, the performance of the full operational sequence that brings the system into
operation for reactor shutdown and for loss-of-coolant accidents, including operation of
applicable portions of the protection system and the transfer between normal and

emergency power sources.
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V. Reactor Containment
Criterion 50—Containment design basis. The reactor containment structure, including access
openings, penetrations, and the containment heat removal system shall be designed so that the

containment structure and its internal compartments can accommodate, without exceeding the
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design leakage rate and with sufficient margin, the calculated pressure and temperature

conditions resulting from any loss-of-coolant accident. This margin shall reflect consideration of

(1) the effects of potential energy sources which have not been included in the determination of
the peak conditions, such as energy in steam generators and as required by § 50.44 energy
from metal-water and other chemical reactions that may result from degradation but not
total failure of emergency core cooling functioning,

(2) the limited experience and experimental data available for defining accident phenomena
and containment responses, and

(3) the conservatism of the calculational model and input parameters.
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Criterion 51—Fracture prevention of containment pressure boundary. The reactor containment
boundary shall be designed with sufficient margin to assure that under operating, maintenance,

testing, and postulated accident conditions

(1) its ferritic materials behave in a nonbrittle manner and
(2) the probability of rapidly propagating fracture is minimized. The design shall reflect
consideration of service temperatures and other conditions of the containment boundary material
during operation, maintenance, testing, and postulated accident conditions, and the uncertainties
in determining
(1) material properties,
(2) residual, steady state, and transient stresses, and

(3) size of flaws.
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Criterion 52—Capability for containment leakage rate testing. The reactor containment and
other equipment which may be subjected to containment test conditions shall be designed so that

periodic integrated leakage rate testing can be conducted at containment design pressure.
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Criterion 53—Provisions for containment testing and inspection. The reactor containment shall

be designed to permit
(1) appropriate periodic inspection of all important areas, such as penetrations,

(2) an appropriate surveillance program, and

(3) periodic testing at containment design pressure of the leaktightness of penetrations which

have resilient seals and expansion bellows.
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Criterion 54—Piping systems penetrating containment. Piping systems penetrating primary
reactor containment shall be provided with leak detection, isolation, and containment capabilities
having redundancy, reliability, and performance capabilities which reflect the importance to
safety of isolating these piping systems. Such piping systems shall be designed with a capability
to test periodically the operability of the isolation valves and associated apparatus and to

determine if valve leakage is within acceptable limits.
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Criterion 55—Reactor coolant pressure boundary penetrating containment. Each line that is part
of the reactor coolant pressure boundary and that penetrates primary reactor containment shall
be provided with containment isolation valves as follows, unless it can be demonstrated that the
containment isolation provisions for a specific class of lines, such as instrument lines, are

acceptable on some other defined basis:

(1) One locked closed isolation valve inside and one locked closed isolation valve outside
containment; or

(2) One automatic isolation valve inside and one locked closed isolation valve outside
containment; or

(3) One locked closed isolation valve inside and one automatic isolation valve outside
containment. A simple check valve may not be used as the automatic isolation valve

outside containment; or

(4) One automatic isolation valve inside and one automatic isolation valve outside
containment. A simple check valve may not be used as the automatic isolation valve

outside containment.
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Isolation valves outside containment shall be located as close to containment as practical and
upon loss of actuating power, automatic isolation valves shall be designed to take the position
that provides greater safety.

Other appropriate requirements to minimize the probability or consequences of an accidental
rupture of these lines or of lines connected to them shall be provided as necessary to assure
adequate safety. Determination of the appropriateness of these requirements, such as higher
quality in design, fabrication, and testing, additional provisions for inservice inspection,
protection against more severe natural phenomena, and additional isolation valves and
containment, shall include consideration of the population density, use characteristics, and

physical characteristics of the site environs.
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Criterion 56—Primary containment isolation. Each line that connects directly to the containment
atmosphere and penetrates primary reactor containment shall be provided with containment
isolation valves as follows, unless it can be demonstrated that the containment isolation

provisions for a specific class of lines, such as instrument lines, are acceptable on some other
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defined basis:

(1) One locked closed isolation valve inside and one locked closed isolation valve outside
containment; or

(2) One automatic isolation valve inside and one locked closed isolation valve outside
containment; or

(3) One locked closed isolation valve inside and one automatic isolation valve outside
containment. A simple check valve may not be used as the automatic isolation valve
outside containment; or

(4) One automatic isolation valve inside and one automatic isolation valve outside
containment. A simple check valve may not be used as the automatic isolation valve

outside containment.

Isolation valves outside containment shall be located as close to the containment as practical and
upon loss of actuating power, automatic isolation valves shall be designed to take the position

that provides greater safety.
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Criterion 57—Closed system isolation valves. Each line that penetrates primary reactor
containment and is neither part of the reactor coolant pressure boundary nor connected directly
to the containment atmosphere shall have at least one containment isolation valve which shall be

either automatic, or locked closed, or capable of remote manual operation. This valve shall be
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outside containment and located as close to the containment as practical. A simple check valve

may not be used as the automatic isolation valve.
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VI. Fuel and Radioactivity Control
Criterion 60—Control of releases of radioactive materials to the environment. The nuclear power
unit design shall include means to control suitably the release of radioactive materials in gaseous
and liquid effluents and to handle radioactive solid wastes produced during normal reactor
operation, including anticipated operational occurrences. Sufficient holdup capacity shall be
provided for retention of gaseous and liquid effluents containing radioactive materials,
particularly where unfavorable site environmental conditions can be expected to impose unusual

operational limitations upon the release of such effluents to the environment.
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Criterion 61—Fuel storage and handling and radioactivity control. The fuel storage and handling,
radioactive waste, and other systems which may contain radioactivity shall be designed to assure
adequate safety under normal and postulated accident conditions. These systems shall be

designed

159



(1) with a capability to permit appropriate periodic inspection and testing of components
important to safety,

(2) with suitable shielding for radiation protection,

(3) with appropriate containment, confinement, and filtering systems,

(4) with a residual heat removal capability having reliability and testability that reflects the
importance to safety of decay heat and other residual heat removal, and

(5) to prevent significant reduction in fuel storage coolant inventory under accident conditions.
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Criterion 62—Prevention of criticality in fuel storage and handling. Criticality in the fuel storage
and handling system shall be prevented by physical systems or processes, preferably by use of

geometrically safe configurations.
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Criterion 63—Monitoring fuel and waste storage. Appropriate systems shall be provided in fuel

storage and radioactive waste systems and associated handling areas
(1) to detect conditions that may result in loss of residual heat removal capability and

excessive radiation levels and

(2) to initiate appropriate safety actions.
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Criterion 64—Monitoring radioactivity releases. Means shall be provided for monitoring the
reactor containment atmosphere, spaces containing components for recirculation of
loss-of-coolant accident fluids, effluent discharge paths, and the plant environs for radioactivity
that may be released from normal operations, including anticipated operational occurrences, and

from postulated accidents.
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Appendix R JFA3CE KX OFAER

Appendix R
Appendix R to Part 50—Fire Protection Program for Nuclear Power Facilities Operating Prior to
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January 1, 1979

I . Introduction and Scope

This appendix applies to licensed nuclear power electric generating stations that were operating
prior to January 1, 1979, except to the extent set forth in § 50.48(b) of this part. 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 emergency control station(s) must be maintained free of fire
damage by a single fire, including an exposure fire.l
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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 of consequences
following design basis accidents may be damaged by a single exposure fire.
el FARET 2 FiIC BT D HE 2 i 9 5 72 OIS B TR DAL E T
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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
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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 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

. —fR2REIH

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;

Hi KB 1k

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.

KW — AT
A fire hazards analysis shall be performed by qualified fire protection and reactor systems
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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.

B. K — gkt
KEENHF— PRI, ERRE SN KR R =T I2 k> T, BT R TEMS
N2 TR Bauy,

(DBG TOEFE E 7 ILBEN 2 KN — REBET 5,

QNN DB 5P DT & RRIT, A LAKR, PO ReERBAELEZRTREIL LL
IXERBE~ D E OHE % /M2 D B0 ITHIEE T D REN ~ DR BE 2 ET D (FHIT D),

B)Z AT & - TEE A SSC 2 BT 2N ENO KKK RO Hivd, AR, kSEF, HAkB
FOKKDE CiA (BKIXE?) WO BT LR O T2 D JilE%Z, NRC O A KA
VB XUt TRIET S,

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.

1. In situ fire hazards shall be identified and suitable protection provided.

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.

3. Fire detection systems, portable extinguishers, and standpipe and hose stations shall be
installed.

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

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.
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.
D. RO IERE
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IIl. Specific Requirements

IIRERIES

A. Water supplies for fire suppression systems.
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Two separate water supplies shall be provided to furnish necessary water volume and pressure to

the fire main loop.

A, HKFEA~DKRAEG
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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.

ZNZNOFAKRIT, BRICEEG T2 7 EFTZ MO Y 7 TREEEE DRI H 5 2T
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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,
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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
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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.

F. BEhk SR
H &k s 27 A, ﬁé%titiﬁé%‘@ﬁﬁ%%“A@iazT~yk~k“%ﬁﬁi
T GFET D, R EFTOT X CTORETEE L2 TIIUXR 5780,

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:
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,
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:

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
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2.

of the barrier;

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

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;

Inside noninerted containments one of the fire protection means specified above or one of
the following fire protection means shall be provided:

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;

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

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,1 independent of

cables, systems or components in the area, room, zone under consideration should be provided:

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

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
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.
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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
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understand the effects of fire and fire suppressants on safe shutdown capability. 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. 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. 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 apparatus.
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. 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 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:
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1. Instruction

AVANT T ar

a. The initial classroom instruction shall include:

(1) Indoctrination of the plant fire fighting plan with specific identification of each
individual's responsibilities.

(2) Identification of the type and location of fire hazards and associated types of fires that
could occur in the plant.

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

(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.
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(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.

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

(7) The proper method for fighting fires inside buildings and confined spaces.

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

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

(10) Review of the latest plant modifications and corresponding changes in fire fighting

plans.
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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.
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b. The instruction shall be provided by qualified individuals who are knowledgeable,
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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.
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c. Instruction shall be provided to all fire brigade members and fire brigade leaders.
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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.
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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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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.
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3. Drills
Gk

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

team.
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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.
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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.
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At least one drill per year shall be performed on a "back shift" for each shift fire brigade.
LD LS 1 2OFINE 7 MBI T2 D [y 727 ) ETIATINRT
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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.
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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 report from these
individuals must be available for NRC review and shall be retained as a record as specified

in section III.I1.4 of this appendix.
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e. Drills shall as a minimum include the following:
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(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.
KEEHOFIE, BE L, {HBRE AN TH DI RE ], R ORI, Bl
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(2) Assessment of each brigade member's knowledge of his or her role in the f ire fighting
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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.

KEDFEAET DT EE2ME LT U 7 OB I 1T 2 A% EN BT 5 K E O ik
DR, L SN TTHFIE~OWHBIBRE OB &M, WONS, ERMZREEMICB W THK
NBCPLE, WEH. J KL OMRKIEE &5 Toii Kk i O N B3 % R,

(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, to obtain equipment, and
organize for the fire, assuming loss of automatic suppression capability.

AR I TIEAR S 72 K K DR S OFEIENZ IS T 2 72 6D IS B 7 B i D B Al
RHEBIBED A L XR=3T"F o S OFk& RGBT 2HKIZOWTHITE 5 L o1z, F
R CIIRT 5 KK DG L OFEEIIURT ORI SN D2 b D L ITR R L RETH D,
BIRSNDRPUL, BIRSN =) 7 THEICE 2V 9 2 KKD A AR ORRE & ik
TRETHY, 2K, BENEKEEIOMEEZIAE LIZREET, KKDOTZD DXL,
B DOANTF, MOHRRAE O (2 DGR TREDIERT D Z L3 lREE 72 D,

(4) Assessment of brigade leader's direction of the fire fighting effort as to thoroughness,

accuracy, and effectiveness.

e, IEREME, R OE RN & O KIEEDRR Y — % — 077 [ O R,

4. Records

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.

4. FoEx
AP 2 & T e BT E D A R —ICHRAE S N2 A O <« DEeskT, AV ANR—DN L —=
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YT TYT T BAOFTRTOEMY TIMEZIT TVD 2 L EHEICT HdIc, L7l b 3 EH
ITHERS SR IT IR B 72\, FIO 2 B OFLKIE NRC OFFIiD 72 IR C& 5 b O Celd
MR B, /T 4 =~ Y ARECRIAR SN2 TOWMPBBREIC L, #UNOHKDTD
DT E =K b L— =2 7 & 3HE LR UE R B 70,

J. Emergency lighting.

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.

J. FEH H R
Wipl L h 8ROy T ) —EIR EIEF B = > NI, el EEEOEER OZEIUCH A D
Jb— MIRBER T RCTOREZEE T R T 5720,

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:

KL A B
EEAE I e EEERME, R, KOS 2 S BRI 1T 5 K KD fERME 2 R/ NRICT 57290
[CHESLS MR T ER B0, Th b 0BT, BUFICET 2 FIEZ ML LR T IR 57220,

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.

LB O X3 5 8% O RRIEWE ., FTRIE R OV RTIAE 7 2 R ONRAR, i 30 30RE - 225
MOF ¥ a—V7 (v F— FIRA A ZZHBINR, 7213 O nMEE O F O Bk s
K UIIRZE RS %,

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

areas with appropriate fire protection.

LAAFDEDXBENZ 1T 5 MO 2 51T 5 £7E) R KR 2 AT D EE Shic
R XA TN T %,
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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.

ARPE R OSRTRIER AR . M, 779 2T » 7 $ilin, F7I3EERO 3~ T OB O FIZ 2 2 RhE
VAT DR B LN OM O AR EWE L LT FRICORST, BIE. E IR THEREOR O
B0 o~ 2 8 B KON K S qr B A Il BR 9%

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.

AER) 72 B & v K S D fERPE 2 R L. 1EEIREN O FIE CHLER2BIMO KKB# AR ET
D120 DR S NI VEEIR Nk T DR B N O K K ERMIC B T2/ 354 YA
KNAZ T A UNR—%RET D,

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.

. ARG, AT FIRBAT T REZ T 5720 O KK AT L xR
L CHRAKIEDOHEMZEHT 5, 1EEMTOND Z & TXEZ LB OFF I AT SN D, iR
PEE D7 Ml o Tkl 3 D8R, IR I3 EFT D EMEEEE S TH 5 & FF i 24 B LI &
L2 TER b9, JRF AR EMROIF IR TH 5 L FF IR FOEROERFFE THOL 705,

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.

EEEINOAE L DT _NTOREEY, R, 2277 v 7 AW, oY o XE) b B
FEOEBIIEEK TRES EREEEY 7 FOKTEO, WIhmBnhE 45,

7. Maintain the periodic housekeeping inspections to ensure continued compliance with these
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administrative controls.

26 OEE B ORI & MRS D T OIS EMI T 2% — ' VSR A R T 2,

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.

LB O X EZ BV TRIED AR O 2 &8 5, RS, 2 EREASH 2 22 2 B o
XEOMHEHA SN TR TOAM @7 vy 7 7388572 E) 1, HRAI OB Sz it
IR, AR RIEAELEE AT S D B EoAlRe B G LWEREL A zh7ZxidEes Lo B
X0 MBS AIT, REFBEORXEOME T Z N TE D, LL, T_XTORBEWEIL,
BRHRIEL 1% X 2> & HIBRIE S g i e e, RE SN RBIRFE IR WIRY . 2o X
5 IR X AR X, BIRS, 7 b F =Y, E o REEO B I E L TIER b
RN, RMEFIIHRE, $HERY o F Lo — R EOBW RO A &i%, B5T5
HARXGBR I ANA—2 AT 28 BABNICERE SN2 THIXR 520,

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.

PlxiE, fEEOEM, HKOZ ZAHZ, BGEOHKY AT LAOEB R EORIEAT 7 2 2 1%,
KKERLLTMENZL > TRONDEXE TH D,

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 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.

KKOHEETTHIEEDT F 2 v —Z RV TOERDZAZ LI GE RO SR D
VBN Z BT 5 7o 012, FIHEOEER BN & 5 XS EFHITENT. #I2X. PA A7 A ETO
K DGO, KEEROIEER, YER L OVEVIREE~OKEORIH, VA X, (LEO®
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HTH D,

11. 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.

A L 210 K B LT IR & B S ETENE, B, HRE SR8
i COER . HHIBRD Y — 5 — 15 OREZ 5 T & WARFEOBIR & HAAE~ ORI,
REBOBIRN, WA AT LORMICET 2 IROET, ROFED SIS 2 Wil 7l
B ST R OB & o T RO KL% R 2 £ R E T B,

12. Define the strategies for fighting fires in all safety-related areas and areas presenting a
hazard to safety-related equipment. These strategies shall designate:
2T ORI % V2 BRI 2 — N &2 22 To RIS U CTHEAIEE)
DIZHOOFIEZEFRT D, 2O DFEIILL TIZOWTHE LRTIULR 57220 ¢

a. Fire hazards in each area covered by the specific prefire plans.

FEEDOFARH KGNS £ 0 &£ 55 KIROKIAY— K,

b. Fire extinguishants best suited for controlling the fires associated with the fire hazards
in that area and the nearest location of these extinguishants.
YEL I K OVE KA 8 D ALE O Z XN & D KENY — FICBES 2 K KA HE 27280
(2o b L7z TH 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.

KIGEBOIRNK TR, 77 B AW E, R, KOFE2ZE L) 7281 5
KB TR bE L2 M, AL LN RT 7 7 & 25 L ORRKILHEY) e FRAIHE &
T 782D HEL EBIZ, FIEFECBWNTHRET &S TH D,
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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).

JRFTHI 72 KA K D ITER e BIE A AR T 7= DI E T R&E T 7 R R#E, KOED X
O IREMED T DB D WITERREAEONE, (B 213, WMESLER AT — FIZ
iDF@¢ﬁ%ﬁ?éﬂ%ﬁﬁ%é\@%®%k$@%®ﬂ%kﬁéf%yﬁ®%E%@

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.
JAFTK K DHKNIEEIZ BN THHT 2 0EEN D 5 HE CTEUCT W R, FrcmED
VIR fERIED SRR e fa E T DB D D,

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.

BT OHEKEREN I 725 > 7 MO NBETHfES N D X 9 RIEMIBROMmAF L ORI
PRI DEID YT D OMES X, HEPIBROFRERH . K KBS~ TH KA & OS5
FRE LK S~ DO KFNOWE S, HIEHE & OmERE & OSNTEBAE & OFRER G EN D,

g. Potential radiological and toxic hazards in fire zones.

85 K HUE N OIEAE R 22 e i~ — |,

h. Ventilation system operation that ensures desired plant air distribution when the
ventilation flow is modified for fire containment or smoke clearing operations.
KKDPA CIADRMER L 72 EOBAER T, K ENEL LT L LTH MR ER RS
772 MRS T DT DR AT I,

1. Operations requiring control room and shift engineer coordination or authorization.

HlHE L O 7 b & OFRIECERR 2 L2 &3 5 HE(E,
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j. Instructions for plant operators and general plant personnel during fire.
KK IR D7) 38 i ik D s B M O — Xk B D 72 8 DF5 7R,

L. Alternative and dedicated shutdown capability.
PRI OV 45 11K RE

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 inventorys;

(c) achieve and maintain hot standby2 conditions for a PWR (hot shutdown2 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.

1. FFEDO KKK 3 L Tk SN AR £ IXHEH OE IEREIZLL FIC DWW THEITRRE TR T

L7 570

(@R 77 & RERFURBBIZZR L, MR 2,

) FAFHEMA X B Y 2R 5,

(c) PWR DA IXRIEA X L3 A ki (BWR O ILmiRIEIE) MR 5,

(d) 72 RELANIC I RS IRIRBEZ kT2 . RO

() TD#% bHIMEIEIRIE A HEF T 5, KB OEIER T, JRTFIFHEM RO 7 0& 25K
X, B ORZRERERIZB W T PR S 2 #PANICHER Sh R T hide 3, oAk
WMDY H ) OFERWENEELEZ T IR bRy, T7bh, REMEOEE, —KkREH
MST 20 O, KRR ST X ) ORI 8 o Tidie e,

2. The performance goals for the shutdown functions shall be:

EIERED T O OVERE BFEIZLA T O Y ThH 5,

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

shutdown reactivity conditions.

PG EERIEIBE RS, MRS I POSBESRIE 2R, HERF CE R b7y,
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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.

JE A IR EIRAFEAAFERE 1L, BWR 1% L CIdbA O REELL IR 1R i HIM KL 2 MERE L,
PWR (25 U CIINERR OKALFHE DRI T, HERF L2200 IE7R 5700,

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

heat removal.

JRF-HP OBBRERERE T AR B R E R L. MERF CE R UT R 6720,

d. The process monitoring function shall be capable of providing direct readings of the
process variables necessary to perform and control the above functions.
7'ab AR B OB Z FIT L, flT 5O RE R T m AL O EHEOH
EEZ R 2 Z LB ARE TR IT IR B 2RV,

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.

PR — MEREIEL, ZRFIEBERE I S O SR OBMEZ FTREIC T 2 12 DIT B T u
AmAH, M, FEREMET D 2 ERAEETRITIZR R0,

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.

R DK KB DOIF IEBERRIE, 2D X 5 REKBEZHOWTHEAD TH->TH KL<, £TED
LR T RTORBED =D D RO —DEH DOMAEDLETH-TH L, WThOHEL, R
BEOME IEFEEEI. R O KX TN L TV T iuE e 537, RO 734~ O &EIFEDSFIH A
RESa & A 7% A4 FOERD 72 REFIH TERWIGEIZE W T, KEEO SIS FTRE T
FAUER B, ZOMEEER FEMIT -0 O FIEIX, A TRIFER SR,

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
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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.

iR I BERE A R LMERF 3 2 72 O ORRRED KR EIZ L ORI ATRE & e o 72356, By B A
BN FT T ERE IRIEZ R L, MR T 2720 O FEZMRT HHEESCU AT A0, (KR
FIEZEBT DN TEDLET, TOLIRKREBEHER TERITUETRLRY, 2D XD et
ROV AT ANKSWEICL O YA b F TV A bOBEB N AT LhOEB MBS NDZ L
MAMRE TR WSS, ML LA v A NERV AT ARSI N2 T IERB20, T XD
BRIV AT LA BT DT DI E R M EEEITE IS A FRICWARITIUTZR B 7220,

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.

IRIRIFIE 2R U, HERF T 2 72O O FB 29~ D B L OSBRI RIS K 2 2% 1T T
BN FTE, TS OBER R ORBITR 5 KEPEFIL, YR 72 R LLNICENE AT
RE & 72 0 | ARIEF 1L 2 ZA T & DREICHIIRS N RTF TR 5220, 2D X5 REHDIZD O
BHI, Bty SN TESICHAATRE TR TR 5T, 2D X5 RERZ £ T % 72D FIEH
ARTRF TR G720 KEDFR TR IEZEAR 72 REFRI LA 9~ 2 8588 e OSRBIS FT N &
OFA D BB WIS IR, ST LB OB AREA RIS R T IR bRV, 72 IR
I S 4 s e OSRAFIT A 7 A R OERIZ K > TOREIBHHG S TH Koy,

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
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safety systems, or because of adverse valve actions due to fire damage.

KGR DAFILBET) B ARAET 5 7o IR E SIS IS RE ORI X, OB O 7o DI E 2 A
(B ZIE, BEAFO LR/ & DAL RO, I IHREIT K 2 o ER)
ZROTMEESHE T 2EUE, iU £33 O OBRGHEEER O YE A9 X 5 I0&F
T D MEITRVN,

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.3

B KK XIRD T2 D AT 1L R « & A7 L%, BERS, BARIEE, F 723803 L 2E L OBiE
ZWIT D2 LD D MK KIS TORE T 5 IFZRERN LR L TWD 2 & 2R LR
TR b0, AHOZREIERSOERIR A Z h LA ROar Yy beb 5 —HD0Rs
fFIEX S OB A2 G P LA R R2 Py NEOGBERONY 7 E 7T LT LR D
DRAAFEIEERE O 5B, BRERIEE BRI 2 HEAKIC LD ZREIERGIT oI oicL
DR AN =R AR AN

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:

M. =7 VKR Y T BB AR — /L O B RAE
B — A DT FA L BRI T OUAT 1 2 T bRDRBITHIL T BRI Lo T
gf%?iéhﬁ@&iiﬁ %fcﬁb\o %ﬁ%@%ﬁ:@%@biu—F@%@%é\im&iiﬁ%f(ﬁb\

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;

=TS ) T E R Y — VR KERER TN Y TR B S IR & RIS 2R RERE L FEINEL
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Bl~DORKDOEIES LT — TNV ORKNENT ERRD LD,

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

Bl SR WH O S IVTZIRE 200 L. S EE D +H512 7 — 7 Vi 3 KIBE R CTH 5
ZEERERET A,

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

the unexposed surface during the hose stream test.

%

B kPR B ERE S — VTR EEZZ TR s, £ LT, A=A A MU —AT A F I EE
SHVRWEIZ KN LTIV T 220,

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. BikBE
BikBEE, BFATH S, BEBNCBARCIRIEHERF S 4L, TREFASML. ST D8 & 7 » F M <
Tl CHEZLITRESNRIEIR LRV Z AT 2 b O TRITER L2,

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

in case of fire:

LUFORED 5 BbD—20, KEDFEIT, BRESNILDICHATETS Z &2 RAET 572D HE
SNHZNETHD,

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

B AT FBIRRE CHERF S, MEREIOIC A8 BT CTEAIYICHER S U7 B 72,
2. Fire doors shall be locked closed and inspected weekly to verify that the doors are in the closed
position;

Bh kR IEgE % 2 TRHEUIRERIC, B PSRRI H 2 2 & T 5,
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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
BiKBEZ. HEIWIZBERCREE CREF S, RPN THY . ZORE, BH. DL
ZAHITHEEMNEENZ & ZHER L2 hudie b 7w,

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

position.
Bhk BRI, PASUIRBEBICARFFS AL, BH . BRITPASIREICH 508 5 M EFHE T 2 72 DITHRE S
NI B0

The fire brigade leader shall have ready access to keys for any locked fire doors.

HIBRO L, #EOoT2BKETIE, #E2 T ICAFTE2TIER 520

Areas protected by automatic total flooding gas suppression systems shall have electrically
supervised self-closing fire doors or shall satisfy option 1 above.

HEN T A FETHAK S AT DT & o THRH#E S - XX, EXBICEERAT B 8PS K BE & i
TR DA, ERROAT v a v 1 AT LTV RRITIUER B2,

0. Oil collection system for reactor coolant pump.

The reactor coolant pump shall be equipped with an oil collection system if the containment is not
inerted during normal operation. The o1l 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-4

0. ﬁ%ﬂ&ﬂ?ﬁﬁ

ARy, WEEERFCRNEME L SV TR WIES | RFIFOEIM AR 713, WIS 2 2 7e
#ﬂiﬁ%&woﬁ4wﬁwﬂp X, EE R E IIERG R E R ICB I L KK BBl SRS 2L
DIEENE I, SHIT, VAT ARZFIEHERICH 2 5 2 & BMRFES D K 9 ITERE B AT 72200
TR 5700,

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
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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.

DX D RIEREE T, R FIEEM AR 2 RN O 9T OETERY 22 & OFENNE O
AL B AT 5 Z LN T RT T 5720,

RNZIE L, 2RO AT LA Ry MY ZRFEFT 52 LN TE 2R SN HARSCHE
ST b, MOBIKEREN KK O K OfERIEAZI—RR L6, RO L—AT7 L
AL —=PE L IPLTWD, BT 2RI, JRFFREM AR S 72D L REEDEET 5
U7 MR TIREE, A—nN—Ta—F A TNV —F MEEL R RLA UEET T
ELEDOT T OB B, B L ONEEiTES A BB EN DD, LA B RO
TER 72 IRAVINA 32 DIZ+3 e K& S TRIFUIZ R DR,

[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]

1 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.

RE LRI, BEAFRROSIEE L, BEE, Fo3dugic Lo RdtShn, FHOEIR#RIR. kK
BIFILBERED T2 DI LUVMBIER R E A Y A M= T 5 Z Ltk > TRt s D,

2 As defined in the Standard Technical Specifications.
EHER AR CER SN TVD L DI,

3 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.

TLRZEXSO b LA PNEIISEISNTEY | MEKKDN 1 DDLEEXIFD LA DI FEEL G R
L%t. TORBEFERIZEEGT 2720 OFRN RERITiEIL, BEEKET S RG 1.756 OAMF 4 B LT
EEE 384-1974 (4.5 fii) Wit 3252 LThHD,

4 See Regulatory Guide 1.29—"Seismic Design Classification" paragraph C.2.
RG1.29- TMEERGI2HH) Bk C.2 2
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