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36. BAUFLHBHBROBA 7318
37. BRI LIREIREDORER 63. BBt L OBEREDITEOE=2 ) 7
38. FEANAZRNOEBRE 64. FUR#EHOE=41) 7

39. IEMARRERE R OMRAE

Fro, KKP#IZZD S b3 HE (LLF, GDC - 3) IZLLFO L) Rl H Y | 5
2 MR EBATHUA BT~ 5 & | BT 1T TARRMESS KX OV MERT B DS K K OB A e b/ & <
THEIEAINRTUTR SR LN HRINED SN TNWDDHTH ST, %E
TIE T 1Tz, GDC -3 Db DIT KRR K ONH A R 7 EICBE$ 5 FHEAGBN S
No7p L, KBS DEEMER LK S (i 3 21D,

- BRI AGDC - 3 (55 2 il : 1967 4F)

SRR %, (D) KSR R O ED et Z /M L, QEEMEICKT 5220857
HLOWIER R B A F/NRIZT 2 K 9 REFSNRITIER B0, ANRMET K O
¥ EHNoncombustible and fire resistant materials)id, Mgk &AWV TH EBRITAEH X



NRTHITR O FRIHEMA S, flEE, KO TR L efist O —i8 & L THiax DEHZER
oy @D HET TV TH FEICHEN SR T Ee 5720 3,

- BRI AGDC - 3 (BAThR : 1971 4F) (AL L FRRIIME B HROZ S )

A FEREIREY) ., BRSO T, 1858 K OV D52 8800 NS 2 D I REME A D224
FURFIE &G LU ClR/NRICT 5 &9 Bl & ORGSR ITHUE 722 7220, ABRME ) O
A1 EH Noncombustible and heat resistant materials)iZZ Dfifiak D A~ RRZHANE
ZROHIEHED X 5 e K CEITAMREAR & ZAIXE T ~THEHAINRIT UL B, Jil
OB E LN AT o kIIEFHR, KOKFIHKRIT L FEEREEY R O
x4 D KK DB AR/ NRE & T2 X 02 b, et RT T 5720, KIEGH
KRIZEND OHAR, E7ITEX L2RWEERI 2 b OREY) , Rt & OB O %22 2iRE
FELLERDRWIZ LEZHERICT D L ORFFSNRITNETRER200 2,

. LEROMRICOVT A A GRATH - 1971 4F) OI56F17. 22, 24, 2672 &
TIRASNTVNS D2, LLFIZZH 50 HAZER % 79,

- fREt 17— EBERH
LA P E IR R OB ER SRR A e D X 9 1T, IR N AN IR
MRE SN2 TIR BV, (fMORFEAERE LW ERE L T) & & DRFOLEHRE
FRDZ & EHRFET D72, B EERNEZ MR 72 < TUTRDL R,
(1) TRINDEE EOFEZORE & U TRFEFITR SRR AR R R QN R
%W%ﬂﬁfﬁﬂvyﬁu~®mﬁ*#%ﬁz&w:&
(2) T—EERRHEAE LTGE, FLEEIDT b, D ORE SR OREEME NIl
D sH T EHEE 7R ﬁﬁﬁéﬂé b
N7 ) —%ETeATNEIR &K OHTNECTE R, Bl (single failure) * 2 48E L T,
DR KT T DI 7tk ZEMET NSRBR TR E 2 Fi7- 72 < TE R 672
VY,

v

AR & FTNBLE SR £ COBNL, EiRF, HEFH NI ONCERESE T TR %
Hﬁ&h@ﬂ EMEZ FEAT ERTREZR IR VIR 32 72 DICEREF S 4L, BRIE S - BRI ST
L7z 2 [FEE (637 L b Alx O A 38 2 BT 720) 18 Ko TG S i iuE7zz 5720,
i (B B el e BRPAAT IXRF A S D, DRI D& & 1%, X EHEIR SNV REIE A LG
PRI QIR AR B E S )N o 2 ) — DRGSR B RV E 512, T X TOFTNAIR
IR NS 2 O OSNRE N EE O fER%, +a2RHFHTE 5 X oI sh i
72256720 0 HEEO 5 6 1 EEKIE, FOmEHE, NAISROEEM:, KOO HE R %
EAEREDHERF S D K 91T, WMEMTER % 2~3 UNICHIATE 2 K o IZikEt sz
SR A ECAL AN



R IR ERRIZ L > TREBEBINTZEOEL, KBRS OEOEISH 5 VIEAT
WEFEND OB OMEIOFER L LT, bAVIEIE L FFNC, fhoFT R TOEFI S DE
FI DTG D AT REM: % Fe/ MRIZ T D K O ITHRIR 2 U B2 i 7wy,

- FEE 22— (RFESR OIRSTIE

RAEERIL, ZELLTZT v o Rm~OARBRLORE, K ONEFER, R5F, SRR N
HEFHCRRED RN REMIEIE R ORIN L 2 DK ) IR FF S o7, &
DWVIXE ORI E SV THE LGOI B DO TH DL Z ENFEIEENRITHIER D
7R, BEEE EOSERNE, & D OISR FT R OSEIR B O ZENED X 5 7k it TIEA M ER
RE D e 2B < T2 DI OHFIFH TR S U721 U722 5720,

- FEBE 24— PRFESR & IR & DOorEE (PRFER. FIEHROERIC OV TR 1 0 22 M)

RAERIL, WD B — ORISR S 5 WIETF ¥ o RV O, 25T, HIER LD
RAERICILB DOV D2 B H— OIREREIR S D5 WVIELT ¥ v X VO, 32 b o
FRREN S OB IZT LICE » T, ARERICHNE L SN DEHENE, ZEMER O EOS
AT E 7RISR T HEF T, HIERD DB S L7 AU 7e 5720, (R#R & R
O ERI# T, RN E L <Biebh e W IZIRE S e T huEz 5720,

- Yt 26— SUSEERIAER O B L RE

B o TBFFEIC L D 2 DOMSL L= SOSERIER AR T b TER B2, FR
D 121%, Eie b < HEEEFA OO OB TE 250, filfEs R, »
DOTRIN D@ EOFERE G R OERIRE T, EHIEEREO X O efiE A2l
U CHEE) 2R 2R DN b BREHEIR SNIREEFRRGHTRA A B 1 2k 21T, K
S RIS 2RENE AT DD ET 5, H 2 ORISERERIL, REHFAR
FHRAZ 2 2K 912, FHEES - E@E OH I Xe BBEL L) (ICRRT D ROGE
FACRZMEICHET 28N EGT2b0ET D, ZNHDOHRDIH 1 D, KIRIREEIC
BWTHFLAREEFICHERF CE 2 < TTR BV,

X MAIADERBIOMH LY B85 oo 2503 2 0, H—#lEl i3, H—FRIORRE L TERPFTED
LEMRREZRTHANEZE) 220 ), B—HRITERY 22 EEMITH SR E E 2 b s, MERMKROER
BB ROWT NS ARFEOLEMEEL R TR 2RO ER L 2620 EE ME S DB IR 2 258G
NRENTNDHDLEZLNRDH, (1) (FRRERNIER ITHREEE R LIUE LZRHE0) b5 5B
g, (2) (BIAUBRERAS IEH (CBRBE 2 3 L RUE L2 B 0) FiBkEs O B —ilfE,

1. ERRBICIT DRI O B EE, BRI OREIOBICE T N TH D, H—BbEICET 2R
MORFTOBRIC, MHRBICIT 2 F IR OE S ER BE SN D R & FMPIBUEREP TH D (MAIA DE
TR IOMH LV SN, AL LTI ERDOZZM),



2. 3. 2 10CFR Part 50.48 Fire protection

BF-1 kS LIRS, A8 THUSH X 1976 45 5 H 123817 S 7= BTP APCSB 9.5-1 % [
W C, FPPs (Fire Protection Programs) @ GLIE L (77 7 | % Bfife 72 Kk SR KI8 70 E L
AR D% A IR RE 2 MERF T~ 2 72 DI E R AR O TURMEZ T 5 7 B 282N, J<
RPENLEUNILFE SN TNDNE DD, FiET D7D D5 IZXIET 5 2 &il7e o7,

Z® BTPAPCSB9.5-1 &%, BF-1 FHICBIT 2485 9 & FPP OERIC I TR AT G
ZHAR— N 572D OHEAN R EFDSHLAGA T e JOK B TRS T H D, Tk, AfREto
WS 77 o FOILRE B E LT, AKEE$HE 1976 4F 9 HIZ BTP APCSB 9.5-1 DOffH
AL LTEENRZR SNz, 1980 il TiZid, 1ZEAEDT T b3S FPPs 2B 5 %)
S EREZ TS — RO FRAT IS IR E O K KB R# O 52 1T AFUIZRkF L. NRC & D[]
TwENFI &R SNTz, 2D L2 NRC 1%, Kk SEBL#EFESF O ) 72 FATITITIHIER
DI THDH LWL, 10CFR Part 50.48 & 2.3.3 fi Tk BRI R Z1ERk L 7= 9,

10CFR Part 50.48 1% 1980 4E 11 A 19 HIZAf S, TDO#% 8 [mlicHi= v 12 fEiFo
ZEH BINRH Y AIZED 6, BITD 50.48 Fire protection TILAkKFHH#IZRIT D~ D
A (@) ~OD 6 SICHE L TV 5, (a)TiL 10CFR part50 35 X8 part52 (2B L 738
ATIAFE DSHT A © GDC - 3 i 7= 4 KPR 2 &0 ) 7k, 7w 7T A TT D
WeRTZEEER (D) TIET 7 0 X7 = U —KEFE T E D 57z 10CFR part50
Appendix R OEIZHOWT 2 >OHIM (1976 £ 7 ALLET, 1976 4E7 H» 5 1979 4E 1
A 1 BEAED 220 Toxtis (i 4 Z28) | (o) TIXERAKIFE O XKD 7= b OPERERE T
%5NH%%5%&@£9_%%¢5ﬁ(®(@i%m¢($% @fi%m77/hc
LTRSS Tna 99, LIFICHK, T L TKREICEEO—EE2 T (2 2H),
B, ERICOVTIIHEER@E BRI -,

10CFR Part 50.48 Fire protection B

(a) KSK[#ZHE (Fire Protection Plan) (3) NFPAS805 ~Dis
(1) FHEORENZE (4) VAIZEREII T —v AN
(2)  FHE OFEME AR AT K AR b e —AZAE M L7- NFPA805 ~iii
(3) FHHEOLRFFE L OEE BIMEES

(4) K HEBHERR G S DT X ORI (d)  PREEH (Z=t) *
(b) FtH] R (10CFR Part 50 Appendix R) (e fREEH (ZEfi) *
(1) W R 3 X O E B o5kt 5 () FEIEHEICBS T KK #E T 0 7T A

AV (Fire Protection Program)
(2) WM L OSSR T Z > b (1) KKBG#ET 77T L0 AW
(c) A KBh ki Hiks (NFPA) 805 (2) EMWNT v s T AOFHEiE L O
(1) BIHSCERIC L A 0FG 08w i

(2) NFPASO05 (24 2 fiIok, 225 fifi i 3 BRMARTa T LOER
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%% 2 10CFR Part 50.48 Fire protection ZTEND—&% ®
ZEHE4F | Change A&
B o \ ‘

1980 1 :d)t’]ba‘/li\_—%BGDE‘FE%’EQITT:%%%#?%&)@JLJ&'GG)?EHMWFEI‘EE&EE
Lizf=8h, KKBFEEHIZ DLV TIE—BRIIZAppendix ADEI B EEEAT H7-IZE
mEnf-tDTH5,

31550
LRT05048MD /N —23 0 (&, HA—DavIcBEBZ bhfz,

EEAL 2 (5048DTHLLNID/N—2 32 (B LU Appendix R) [£1979F 1 B1HLMRICENMEST B &
SICHFEE SN TUWBARFHEREFMTOINKPHEDMEREES HDT=HIZEM ]
L=
Federal Register 45 FR 7661058 L

SHEAL 3 50.48% 2RI B1=HIZ“A new 50.48 is added..” (see Pink Change #2)~ET1E, 50.48
BAEDETIEIFEND, BETILTFHLWV ORFNIEIEETHS LT,
NRC

1988 4 | BEHEELNREBREERBFIREHMICOVWTHES LUV T -0 F#HEE

EO
EGE 2 5  |((DZEM,
NRCIFBEIFF =2 CBGREINE TS EE A I FEIE,
TEXXOEATEL
6 |a()ZEEIE,
BRI E DN MK EEE > TWANELH S EEBAREICT B-DIEIE,
N TXRLOBRAFEE
sl a(4)ZB 0,
7 BRI EDOABE LCEA R OBEREIED=HIZEM,
BEHFHEEL. Appendix A IEE3D—ARERETEEICHITH MK ERGTELEH
=BT NIELESELY,
HHOEE
8 BE (D) EIBR.
KKGEBEHEQOER—IMBIEITFRETHIBEHZHIR T HIEIE,
HHOEE

2000 1 o lEnzaEER.
KRKEHEBEEOER—ILMBIIFRETHIBELZHIRT HIEE,

10 |[AHOEE ‘ ]

5048 N KPHFEEHDER L — LM BIETRMETHLIEHRZHIRT LS IIEIE,
EHOEBE
NKEPHEEHDIEIETHD()EEM,

11 TSUMIBEMIC. BKFRFHEEHROKKGEICRET /74— AR—X
THAHTEERHAIHS (NFPA) 1ZEE805(2001 FEEM) IZRAT 5 LA HXD,
NAFP805(%., BAFF DM EHRITH LT, I\ TH—T U AR—RDR B FREIRH

sEEEL 43,
EHOEE
NKEPHEEHDITEELTHDA AT I3 AEIE,

12 |BREOREHBEHICN T —IVAR—ADKREFRFRMLITILDELT, £EH
KIBE (NFPA) 1Z #8805 B2 KIF R BT D N KPHFEDT=H/\TAH—T 2V AR—XDIZ
#2001 ERIEFTSUMNE B EMICEER I REE Aol

10CFR50.48 Fire Protection @ HKIZ (d). (e) MMREIZ/2-> TV AHHLH

1980 4 10 A 29 HIZ 10CFR50.48 DR A S 417z & ZIZIX BTP/APCSB9.5-1 #5IfH LIZNE ThH o 72,
F4E 11 A 19 HOE 2 /i T, (a) ~ (e) HEANBIME 723, AppendixR L OHBE L H Y . D% 10CFR50.48 />
5 o(c) ~ (o) HEAHIBREIL, 1996 DO 5 i CHEIF 77 v MBI 2k EKBF#EO AN (f) HE L TBENS
Do ZOREETIE, (o) ~ (e) HMNZEME 72> T 2AS, 2004 412 NFPA 805 OHLANA () HE L TEME
N, BUETIE (@) & (e) HAREER->TW5, BEIFYT v MoRIT 5K KoM BMS DB, (o)
HTIERL, 728 () HE LTEMLZONIOWTIE, BIF Y7 FOEERBESNSLEE, #EiE7 70 b
DBEERBE SN D EEP BT 720 Th otz LT 5, TD7zH, NFPAS0S OHIEIL (o) HE L TEME
i, 7B, 8 (Z5) OFERH D &9 O, 10CFR 2RICEBWTE LN Z & Tlikiel, 7272 L, 10CFR50.48

B L TiE. O THE L COESRENHIBR S TR R 2T E WO RE R H S 9,

11




2. 3. 3 10CFR Part 50 Appendix R

50.48 Fire protection & [FIERIZ, KEBIHEDOFEMZAR R L LT 1980 4 11 A 19 R IZHl
E SN RERRANERHITH D, £ D%, —¥6 50.48 Fire protection &3#EN L T 3 I
720 12 FEITOEE < BIRH Y | SICED 0, FTLRE~EEO—EERT (X 3BH),
10CFR Part50 Appendix R (LLF, MHIR) 1Z 1 ~M&FEHAEY . 1 =IIMEL L0
HilkI G2 & 72 B IR A TR EF~OEN:, N EITF A SR EFTOKKPEIC BT &
RRE, MEIEE AT A CREDBEEMN 2 5 1r) Tl T X RE B2 R EmN 7S
ZNZHSNWT, ZRENED TV D, F7o, MEOEBIERFIHIZOWTIE, 19794 1 A
1 HURNSGEIGRZ T SN2 TOT 7 MR LT, 15055, G, I, O @ 3 H% ¥
KR+ 20BN D, L ORI Sz, BiZ, ZOMRIRIZ 1979 4 1 A 1 HLLAET
WCRRATEZRG LIS 7 U P L CEAEND HDTHY | wm¢¢H1HuMLMT%
PG L7277 o bkt LR, FrREDRBAISAEN 2 WERY | Kl R OFFHIZHEEGT 5 &
FEREND Z LT lenotz, L, ZORIZHONT, 1W9$1H1Eww¢qu%W
HLET T Mo onWTid, AR @%ﬁé”?‘] Lﬁ‘é SRP (Standard Review Plan) D
9.5-1 % Tk§EBhi#T 0 7 F A1 VT, WY LB a—&SnizZ LB HHI RICEA
L7 77 v b & KKEPEIZBT B PERRRYI dt% I, RS2 ENTE D, if:\ )
HI RIZITABR T m e A B FEET 5 (ifah 6 2/), 2004 4FLIEIE, 50.48 Fire protection (c)
DE D IR T =< AR=Z2DOHH (VA7 ORSEMEEGEHT 2 HiEiwme L) bEAT S
927572678, DIFIZZDOBRERT, 728, BRI VT EEROE SR I
v,

10CFR Part 50 BRIR TRFHMEERICEES K KFHHEEE] BR GRITR)

LAY aE I a B Aa—F F. B8k S8 %

I, —feBREIE G. Zf5 IEBERE O KK
AL KK &R H. 1HBGBx

B. kP — RN L. WEBLBRDFNH

C. KEBA I-HRE J. FEH IR

D. REFEITFEH O ILEES) K. EEEH
IIT. {50 2R A L. U L O H 0% 1-#RE
A KR~ DIKES M. =7 Bk T B — LD
B. #5372 Rk o B PRFIE

C. kR DREES N. BhkEE

D. F#EHK O. A A VIR EEE

E. im— 2 DKERER
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#& 3 10CFR Part 50 MEIR ZEBNO—EX ®

Z 4 | Change NE
1 |Appendix R&E &K U50.48(%19794F1 A1 BZICHEMT BRSICHFHEER T,
BLUVBRFHEERDXKFEDT YT L—ED=HIZEBMEN=Z&IZDNT,
2 IA
“defense—in—debth” D & . “defense—in-depth”IZETIE,
S HEMOITIE
3 II.E
EHRBELUAEETHEBAR—RAD AT F U RERTNFPAI962ZRSEL. EAIE
300psiMi5150psinZEH,
S2484F
4 Im.G
"for paragraph”%”for in paragraph”[Z. “or redundant”%”for redundant”IZETIE .
e A NOL L (4
Im.H
[COEMIEERBEERE BEBMIAT I EEHERT I EIHD, KEDEEHESE
IE. #BEEOBTEXE T 5EHAMTRIFSCBAZTET 5L, HHoTIREFZD>DOR
STESCBARLIER DD, TNIF 1 HHIDBEEIF DSCBAZETHILNATRETHHD
T, KYEAKMICSCBARNEFS BT ILIEF NI, |
paN>)
5 ([T 1 RO EBNTEZFRIFZORSHRNLEBXERSEEEI=—VLDT
SUMBHRIZERBE L ITNIEGESEN, T, FHOZERII6HRUAICEHRIZIR
1981 HEh, ARICHEEICTDESEEL. TNONATLICHTEINDI LS ICHIESNEZTH
[FE5HEN, AV Ty A ERERROBGRELTHERT 35S ZRETFRT 51
DIZEBEINF-M—DEMTHZAL Ty EF I (N ERBEREZEEL TREA
BECRITNIEESL, EEHOBADIZIYOFLEMEER DITEL5FELEIT
NIEESAN, |
~EHE,
TEXRALOBRAEEE
m.L
[CHOBEMIFMERRAESEIBFERIGTIILEHRTILIZHD, RFEDEXHFFES
. ¥BEOBREXE T 58 HRATRIFSCBAZET S L, HHoTIREF=ZDDR
STESCBABRLIER DD, TNIX 1 HHIDBEEIF DSCBAZETHILNARETH DD
T, FYVEKMICSCBARINDEFS BRI HL5EFINT=, |
Mo
6 |TDAKEL1BRIOBMBNTEIERBORSERNLEBXTFRFZEEZELI—VLDT
SULEMRICERBELETNIEESHL, =, FHROELIL6HEMLUANICEMRNIZIR
HEh, LRICAEEICTDESEEL. TAOAZRRICHTEINI LS ICHEBINETH
FE5HEN, ATy N ERERROBGRELTHERT 58 TRETRT 51
DIZEKBEIN-M—DEMTHZAL Ty EF I (N EBREREZEEL TRER
BETHITNIEESEWN, EREOBMADIZEIYVOFTEMEERDITHESFELAT
NIEESA, |
I\QEO
AASR
7 m.L
“independnet” % Independent” (. “or” % of "[ZETIE,
NRCOAHDET
m.I
1979451 A1 B URIASEEL TLBEF OO X KFHETOY SLIZDNT, 35D
1988 8 |&IT. U LITEIRSN R ERDIRILEGHAFRAEDR 2T EIXHRILERD
BACE>THETEINE T NIELRS L T, SNOEDBEADHREEZEDELIEL. NRC
DEEDORIZHATRETRTNIERS T, appendix A1 TIRESNEHFELTRIIFS
I hIEBESHENC LICEE,
g [HE
M.GOMEHIRR. thDELFIZIE, EFEERMTE-DICBERES [T,
NRCOAHMDET
m.M
KKERE—T IV EBEBDEHBEIZONT, BB —ILREHE, KK ERELET S
BRSNS T AT 5 ERICKDRE TR ITNIEESHL, TRARDT=H
2000 ERHEEEILUTOEYTHS,
10 |(W—TILKKIERERB S — LN/ T ICERM A EHKICHEY T B/ ORI

BOTRFELFIRBAADT—TIL O R KA BB E T KK ARBKRITHA TS,
QRESNTOENEIICEFEINRELANLESHL. REERES+2r—TIL
BREMBEERBTHIEERIEL TS,

B KIEEEZEL —)LITEDFEFERY ., F—RRETAMPITRHRSA TO RO EE
ATKDETEHEIARILAL
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2. 4 ERFOBREIVEREOREEE

BRI R VEFHEI A @ GDC - 3 JTf 50.48 Fire protection % 31272 3772 9O IZ B 72 kS
BRI R 2 BE L T D, MHIA © GDC-3 OsriE, 50.48, IR X0 & 2372 0 LIFTT
b5, & LTIL, GDC-3 I3FEHI (HEEERE) Th V., BIEDO KT AW E 272 LT,
EHHITo 5 50.48 Fire protection & A 7 Z 50k U7ZMHHI R 234 L7= LRI 5 0

ME¥THAD (M1ZH),

BRI R ICEEHE S LTV D R D BEE M~ DS (BHl0FR S, G) 11, BEROFF /1%
BEATIC & > TTHNEEA D | kKPR 2D R &2 L B MNIZR > TN & ZDHS
g FEF IR A RD S, NRC IZFHHI R 2N EICERSFITH S LBk 2 L 51/ -
7. E7-. 2004 ££FE TiE 10CFR 50.12 ([ZHES < SRS (i 6 Z2HR) OB WHIR O
BEADREE~DOME— DX TE ~ 72, LarL, 2000 4ERTHICASED Y z&éﬂ?fﬁﬁﬁimﬁ
NEE T Z L ITEV, NFPA 805 ~0 H /7217 50.48 Fire protection (c) DiE/NIZ
- C,NRC I ZHI R uLmLﬁW%ﬁ/XTAT%ﬁ4§mi@“ﬁi*V/x“*x)
WL > CTRROBFMEETEHT 5 Z L2879,

50.48 Fire protection |%, (a) CHHI A ™ GDC - 3 Ziili7= 4k Khi#atm 2 & D X 9 73
W, a7 75T, OTT 7oA77 =2 U —KEFREZEED SNHA] R (R
HIE LT 1979 4 1 A 1 ALIRNCERA 2B L 72 & TORIEICE M) OEM IOV TRiH
L. BRI A ORI R 72 EDJFF 1R EAT O KK DTNI DWW TE#E Eo B RE
ELTRBDEEZRL TV D,

) ERHORVETLTIS
— EHEHTOICBEL
TWa

=KL MHEDKIFOEY

50.48 Fire protection(a) 50.48 Fire protection
TAppendix A GDC-3M K (b) TAppendix R D —
HHEIZE-T =D BRI A EEE T
#ig, Ty S LERR

Appendix A GDC-3 (B 1ThAR) -
>—REAREDAD
KETHEIZDNTOEY

[ 50.48 Fire protection

Appendix R
=K KBHEOFETEY

Appendix RD I ZE(ZFHL VT, Appendix RIZAppendix
AGDC-3%E =T T=h D KK PHE N FETH S, LiLH

1 BRITOE XKFHER G DERBER
Fo, BHHIFEOREMHPAIIX 2 DOEY Th D, KENIABIH (10CFR Part50.48 Fire
protection, FfHHI A, FfHIR) . B3 X O'BTPAPCSB 9.5-1 [ftHl] A O H&IFHAZ £ L CTEV .,

bra & RENT R A 2T, BT A @ GDC - 3. 3 XU 50.48 Fire protection I£42C®D
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7Zr MBS D, MR OBERIOWTIE, 1979 4 1 A 1 B LA HEEREE ]

f:ﬁ‘f\‘f®77/ M3 LT, FATAREZREE  Cl A S 523, 1979 4F 1 A 1 HLAA|

EHRR A 257277 b H B, 50.48 Fire protection (b)(WIZFi# S 7= FICi% Y44

5778 CKEKPEDOZ 2RI T, KAl R OB & REEATRE 2 KK P ERE &2 A
TH77 ) I LTE, MAIR OEED S B, ML.G.J.0 DFH (LUFOESRZZHK)
DO THEIENTRO LTINS (K2 DY S5 LEHIZEEY) ., 7235, 50.48 Fire Protection
M) DS uEﬁé L 72 WE T FI3BEATICX LTI, 50.48 Fire Protection (b)(2) D E R IZHE
VY, ETATREZREF N CHAI R O T R TOZEMENEH SN D (CLTOESRESR),

(I RIEROE TS ) GREIEEHSE)
19714028208  —— o R I 10CFR Part 50 Appendix A
1975403 F22H IS5 X7 —KKEK
19764F07H01H ot G} BTP APCSB 9.5-1 Appendix A
1979401 H01H 10CFR Part 50 Appendix R
1981F02A17H l 10CFR Part 50.48 Fire protection
v v

o ERFDEER

— ZIRF DBEAEE

m HARDEFFRE TS

2 WITOERSE & BTP APCSBI. 5-1 Rt Bl A D& FH&E

¥ FHTATREREDE & X, EMEZ M A 0ICFTT AN, HEVICHHEN TRVESEZBRVW LD TH D,
LRI %, E£7-f#3 6 ® 10CFR Part 50.12 DFIRICHONT HBEIC SN0,

10CFR 50.48 Fire protection (b) M#0iR
(b) 10CFR Part50 FftHI R X, 19794 1 A 1 H LRI EERF o] 2 S L 7= 51 ) 58 BT
DF=biz, AT A @ GDC - 3 Ziili7=F 7= OITH B2 K KBS R &2 ED TV D,
(1) 197941 A 1 H LRI EERZE A 2 BfS U727 5 EATIIEL, BLUTF O K KBh#XT R
OFPHTIFMAI R OM.G, M.J, .0 DO L,
(i) 1981 4F 2 H 19 H 4T H (10CFR Part50 Kl R OHifT H & i 5 %) LR
FAT STz NRC D kS 2e Al i S F A3 Sk ST 5 BTP APCSB9.5-1
ORIl A OIE -3 & NRC BEIZ X > TRH LN TV S EEFFEEICLY
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55 2 i £ OSBRI OEUC: B ONC AR
19674 07 B 11 B (% 2kR) 10CFR Part 50 &'

Appendix A - General design criteria for nuclear power plant construction permits"

Criterion 3 - Fire Protection. The reactor facility shall be designed (1) to minimize the
probability of events such a 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.

SRR L, (D) KRR DI ED et & /M L, QEEMECKT 520K 57
HLOWAER R B A F/NRIZT 2 X O REFSNRITHIER B0, ANRM: T K OEEHARME
MEHE, MsR BRI DD TH EFRITHEH SR TIER 63, FrCHME . fliE, kO
THRL RN R O—H O X 9 iR O\ 2 BT T TH ERICHET Sk
THUTR B0,

1971 401 A 28 A (3817hR) 10CFR Part 50

Appendix A - General Design Criteria for Nuclear Power Plants?

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.

2 R EEIREIEY), Rt K OERR T, BR M KK DB NS Z D ATREVE A | tho2e
BYSRPFIHE G LT, R/NRIZT 2 X9 BB R ORGSR T TR 720, AR AT
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S IGRITZ R L EERNEY ., SRR ORI T 5 KK DB & o/ NRE L35 X
M 2 B, REFSNRTIUTR B, KETHARIZZN S OMHR, 72138 LRV E
2D OREEY), R OBEER DL e 2 E LSHRRDRN I EZ2ERICTLH LD
AT SNRITNIER BV,
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LI, 28 2 itk K OBIUTRRD ELEIZ DWW TREIR 2
xR1 B2HRBIUVRITHROLER (EXE—X)
1967 £ 07 A 11 B (5 2 k) 10CFR Part 50 (JRXE—X)
Appendix A - General design criteria for nuclear power plant construction permits

> Criterion 3 - Fire Protection. ©-!The reactor facility shall be designed (1) to

minimize ©-4the probability of events such a fires and explosions and (2) to

minimize ©*the potential effects of such events to safety.
ERNFE
> JRTPERERR I, (DA DI LD ATREME & fi/ MRIC L, QL& MEIC T 5 20
&0 REROEAER R E L R/ RIZT 2 K O REF SR ITIER b0,
1971 %01 528 B (317hiv) 10CFR Part 50 (JRXXE—X)
Appendix A - General Design Criteria for Nuclear Power Plants

> Criterion 3 - Fire protection. ¥ ! Structures, systems, and components important
©®-3

d o2

to safety shall be designe and located to minimize, consistent with other

safety requirements, ©-4the probability and effect of fires and explosions.

A AGE:
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F-TFHRO-1IZEBT 5L, % 2k TIE [The reactor facility (FR-74rfitiak) 1. HATHR
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2 F2WRBLVRITHROLE (EXEIX)
1967 &£ 07 B 11 B (5 2hkRk) 10CFR Part 50 (JRXE=3Q)
Appendix A - General design criteria for nuclear power plant construction permits

» @-1Noncombustible and fire resistant materials shall be used ©-2whenever

practical throughout @-®the facility, particularly in %-*areas containing critical
g Z “the facility y
®-

portions of the facility such as 9 ®containment, control room, and components of

engineered safety features.

A AEE:

> AR KO A EN T, R 2RI WO THEEICHEHA SR IT LR 53, K
(k&N A, B MO LR L R R O 77 0 K 9 ik O BB 7y &2 5
CHEITCOO TH EEEICER SRR 5720,

1971 %01 528 B (317hiv) 10CFR Part 50 (R E —X)

Appendix A - General Design Criteria for Nuclear Power Plants

» 9@-1Noncombustible and heat resistant materials shall be used @-2wherever

practical throughout ©-°the unit, particularly in ®-*locations such as 2-°the
containment and control room.

ERNFE

> AR R ONHEAERSEH 2 D Jtaa O Bk~ FRHTHMAZOHE= O X 5 22 KT
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FERONKEEZIT T, [Fire resistant materials (ifkt: (Wb B8ERME) 1B | &

[Heat resistant materials (MHEWEREL | ORIZH DHHERIZOWT, —HELE % 5 Tefif
MERLD CLF, M1 E2AWEERICOWTIE, HLETOLESDMEIRE Sz,
VEAKT N — O G BEER & LA 2B P8y (Z ZTidr—7 1 b
LA) ZRL TS, KEKTN—L LT L CODMENSLE T TR ERIEDZ & T
oY ERE KRB CKRNEAAET 2880 . BRI CKRBBIRITAFET D
IR, ZAUTKRDBIED O T EZRBWENRD LEETE 5), T — AR (BT A
N EFLTWAHHEE) O3 SOMERIZKRIT 52 LN TE D, £, gk aElk & Kk
RUEIZ G oW TRRBEREI, 71— LIk A IRBERE & L7z 2 DIZ KRBT 2560 H 5,
ZNENOFEINOIREEIZ DUV TIE, e K R FEI TR 800°C, MR k28l T 300°C~
800°C, 7 /b— AfEILTH 100°C~300°C, &\ o 72 EARN KRB FD /38 Clifs Hiv T
Do DF 0 PREEREE O T E IR A 13K 300°C~800°C, FHABERE I o T E IR FE /A 13K
100C~300CThH o EZEXDHEMTED,

Z T RBE & FIRMEDRICIME (Wb 28RN L MEMEDR S D, LD K DT
E 25 L., [Fireresistant (MiHAkME (Wi 2 EEARM)) | L%, K10 A L IEGEERTTO D H
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WrLCh. BRBEREIAN OIREE L1 (] 3001C~800°C) THKLIZL <, BRIEN Y 1Z<
W, E NS TEEREYRMERE TH V. ALK LT [Heat resistant (MitEAA) | &1, FEREE
FHIRPN DML UL (100°C~300C) THEAKLIZS K BARBDIZ< W, Lo 7oyt
HIZRMERE CH D EEX DT ENTE D,

VLED XD R RICESE, £ 2 OTHO- 12525 L. % 2 LD [Fire resistant

materials (it &M (Wi 2 EEERE) #4EE | & 5 555K FEAY . [Heat resistant materials
(MHEWE) | ~EE IR O T, KO MERRRZER 325 2 & T, AEAICERENT
EOLEOBELIEHMRTHD LEDND (TXTORGERNSEAVT L b REEEIRN ~1E1E
T LIHRS 7220,
F7o. THO-2 D% 2 i [Whenever (- F HFXWV2TH) | MHBYTHL [Wherever
(FTHEZATEZTEH) ) ~EEINTVDAIZOWTIE, SCIRHIKM & 38 O ATREM:
LEETEX 20D, FHHAROWHMBILZK TR ThD, LBEXDHIELHTED,

THE@- 3122\ T, Tthe facility (fEgx) | 206 Tthe unit EE—) ) ~ZEb->Twn
D, THUTE 1 OTHRO-1 OZL 2B LIZHR TH L EBbh s,

FWNT, THEO@-4 127 EH 3 5 & Tareas containing critical portions of the facility (fifizk
DOBEBPLFE 2 FTeX) | 775 Tocations (7)) | &9 K S IR DERALAK STV
L2 ERpARIND,

728, THO-51225W\WTH lcontainment, control room, and components of engineered
safety features (K #R. HIHIZE, TFPAVL SRR ORERGS) ] 706 Tthe containment
and control room (FEHIZA . HlH=) ] LW o Koz, BITHL TIX lcomponents of
engineered safety features (IR Ehtiax DAERTBIY) | ORI BIRITHE DL TWND Z &M
Drbd, ZOBBIZOWTIEAHTH D,

x3 F2REIVBRITHROLER (RXE=3)
1967 07 A 11 B (% 2 k) 10CFR Part 50 (JRXFE=X)
Appendix A - General design criteria for nuclear power plant construction permits
> RRMERTAR L
1971 %01 A 28 B (3&17hiv) 10CFR Part 50 (JRXEFE=X)
Appendix A - General Design Criteria for Nuclear Power Plants

» 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.

A AEE

> EUIRAE L RE) AT D KIUERAR . MO SIHAGRIT L 2 L EEREY) R
B OBEERTHR T 2 KK DB B R/NREE T2 XA b, RKitsngidiid
ASYASAN
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2 3UIMAIA DF 2 it & BATRRIZOW T, R =Dk Z2 R LTk | BEETIC
ZOHARFERBMEL TWD, KDDL IFESCHE =0T, BATHR B S =8 L
WIRENATH D, Z 2 TIEAKROBE & KKEDEKDT=DIZ, #)7e v AT AERET D
ZEERODTVDN, ZORIZOWTIE, KEIHKDRIFRIT K Z IR T 5 F TORFMHIC
KETHZ BB LR THD EEDbND,

4 F2RBELVBRTIROLE (RXEM)
1967 &£ 07 B 11 B (% 2kRk) 10CFR Part 50 (JRXEHEMU)
Appendix A - General design criteria for nuclear power plant construction permits
> AT L
1971 &£ 01 A 28 B (3R17hR) 10CFR Part 50 ([RXEEMMIL)
Appendix A - General Design Criteria for Nuclear Power Plants

» 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.

ERNFE

> KEIHARITZENS OWHR, E72ITEXK L2RWEEN 2 6 OREY , Rl OFHs
DEEHREZFHE L HRDRN I L2 EICT 2 L HOREF SN RIT TR b2,

R 4VIHAI A O 2 e BUTIHICOWT, BBl EZ R L TRY , 2EETIZ

ZOHAFER BB L T D, BUTHUCBIN S 72 F 3B SUZDWTHE, kKA AT

LOIREFICERK T 5 HFi (KF) Z2BE L TWD 2 ERFHAIN D,

LI ko X 512 10CFR Part 50 FffHll A ZOPT’1%7E@M2W&1W1$@ﬁﬁW%
g U C& 7o, ZORER, BUTIRABAT T 2 BRI, kSRR & KGR 2 U R
T2 X O REFNENET Sh, KKBHH#I _xﬁ“éﬁm%éﬂmﬁﬂ& EDBRILK b2
LMD, 7B, 1975 T KB Kl 23845 L7z BF-1 12 oW Tk, TRSRITRT L
TIREER, KSR, MRS ESEO 2 THARECTH o7 0L ORMENS 513, BF-1 OHE%
FEAIE 1966 FIC SN TEY . MDA (OF v | fEIA OFR) IZHESW b

TEEBZNIUROZ L TH D,

*7-. US.NRC O #H#l¥a#t 1.189 d FE4 Tl Fire resistance] (2 2W T, IRED L H
RN H D,
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Fire resistance (MM (Lo HEERTME)) 1 ®
» The ability of an element of building construction, component, or structure to fulfill,
for a stated period of time, the required load-bearing functions, integrity, thermal

insulation, or other expected duty specified in a standard fire-resistance test.

> FEVEMRGERER THIE SIS RN, B, MREEM 2, R S D IATHERE. T
B WrEWE, 722 5 NSO BESRIEREZ B S SRR O, 23 2 RE7)

AR

71 : 10CFR50 Appendix A OFIRIL 1965 4F 11 H 22 HIZAfi st DO TH 5D, Z D
FIUE AR > b E TR 5720, SET TIERIOHMIER EREETH 722 &0 D
5 FIRE S 2 MOMICKE BN TRV EE X BND,

SEXHEE L U5 A

1) NRC : “Part 50 - General design criteria for nuclear power plant construction
permits” , 11. July, 1967, Adams - ML043310029,
http://pbadupws.nrc.gov/docs/M1.0433/M1.043310029.pdf

2) NRC : “Appendix A to Part 50 - General Design Criteria for Nuclear Power Plants” ,
01. Dec, 2014,

http://[www.nrc.gov/reading-rm/doc-collections/cfr/part050/part050-appa.html

3) A THEAME ) LW ) SEOBWEWE, HARY X7 B 48 23(2):55 - 56 (2013)
https://www.jstage.jst.go.jp/article/sraj/23/2/23 55/ pdf

4) mEfEs RS S WE S FAER I, @5 46 B T H 51997 £F) : 504-505
https://www.jstage.jst.go.jp/article/kobunshi1952/46/7/46 7 504/ pdf

5) NRC : “Amendment to 10CFR50 - General design criteria for nuclear power plants” ,
28. January, 1971, Adams - ML072420278,
http://pbadupws.nrc.gov/docs/ML.0724/M1.072420278.pdf

6) R AR R DR R ERME T R —~ A NV EFEROBLE, pp.309-324,
1979407 A 10 B, # =325, http‘//ci.nii.ac.jp/ncid/BN06039092

7) NUREG-0050 : “Recommendations related to Browns Ferry Fire” , February 1976

http://[www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr0050/
8) NRC: “REGULATORY GUIDE 1.189 FIRE PROTECTION FOR NUCLEAR POWER

PLANTS” |, Revision 2, October, 2009,
http://[pbadupws.nrc.gov/docs/ML0925/M1.092580550.pdf
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(fR5R 4) MBI R MK B (10CFR Part 50.48 Fire protection (b)(1),(b)(2))

(b) (1) Except for the requirements of Sections III.G, III.J, and III.0,
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-

BRI R OII.G, MM.J, .0 OHENDHEHE
x/ LTV D KKBH#ERR 2RV T2 H O,

(b) (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, III.J,
and III.0.

10CFR50.48 (b)(II%. 1979 fFLARNICIEHR T 5 2 & A FFif S LR 13 TS )t L CL
BHI R OI.G, I.J, .0 DHEITHONWTDOH, WFTHIEE2BERLTWD, £72, £
OALOTRI R OBUEIZ DWW T, R E T LW H kb5 T,

—7J7. 10CFR50.48 (b)(2) Tid, 1979 FFLLRNZEER & #Fit S M7= & T O 15 BT %t
LT, & ToOMokSH#ERE R R OML.G, M.J, .0 IZHE ST 5 kSE#E Rt
RERNZH D) 12O TIE, KAl R OFT2HEON, @A rRe 2 B 47232 &3
gREN TV, .G, L.J, .0 DEAHZONTE, Figme T & bo s LTS
TW5,

& E TiX 10CFR Part 50.48(b) DJF L Z#EI L. RFRIZHOW I EEEQ 2 B S iz
U,

X AR OMEZEFT 2 2 LI & o THER S 2 KKBRER I, MOBEFB 7 13BRE RIC L v |+ icHk
RTELHLED1 D5,
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10CFR 50.48 Fire protection (b) MEAEX
(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, IIL.J, and II1.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

(i )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.

(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, II1.J, and III.O.

32



Pbko X oz, FAlE LT Appendix R 13558 T%H?‘_Hﬂ?ﬁ}q IRk, 2T T T
v M S5 (50.48 Fire Protection (b)(2)iZ 19794 1 A 1 HLLAiI :‘ﬁf:?%n
T2 TH 77 ML, Appendix R 0)gﬂéﬁjﬁgiﬁg@%?—’\T{ﬁﬁt?‘%gﬁ)3?)5)
72U, 19794 1 H 1 ALURENSEER AT 2457277 > F® 9 5, 50.48 Fire Protection
OOICFEHEH S NIZRFICETIED 7T ME, HERTHHI.G, M.J, .0 DH
DA E D,

LIF, ATEEXOMETH 5,

MR L RDIFFEEDT 1979 4 1 H 1 A AR ERREF o 4 HifG L 72+ /) R BT

D (D) DOWTNICFE YT DT HFEFTIL. AppendixR OIL.G, T.J, .0 DA%
ﬁm‘g‘éo

(i) BTP APCSB 9.5-1 DKl A OBE A 7=9) &, NRCIEAIZL > TRH LT
W5 Z &, HEEFFHE IS LV RE S, Fh S NI KERRES R A A TV D,

(ii )BTP APCSB 9.5-1 ORI A OLIRNI AT ZAiz, BER7 KK P2 2R s
T NRC BB IZ & - TR b T= kSR,

@) WD) LA DR T F13EAHTIEL. AppendixR MG, M.J, .0 #&Te, FEFTAMHE
RETOEEZHEMT 5,

728, Appendix R ®OHEITESF T & 720 5A1E 10CFR Part 50.12 (255 %, AppendixR
DORFRHFFEEITORITL /R 670 (fiFF 6 M),

SE R
1) NRC : “10CFR Part 50.48 - Fire protection” , 10. July, 2014,
http://www.nrc.gov/reading-rm/doc-collections/cfr/part050/part050-0048.html

33


http://www.nrc.gov/reading-rm/doc-collections/cfr/part050/part050-0048.html

(fR525) LERMORE MEIRDI.G)

HAARKREBELEZRZELE U, Rk o K SPTEC4R D FEYEN KIgIC Bl S iz
W, FOFRHIEELZRET L LT, IEFICHELZ 520N R TH5H, £ T,
K[E D 10CFR Part 50 KAl R (2317 5 L ERFORGEIZEAT 20 % 2.3.3 Hil 2 TH
D LT %, ZOBEBIIN.G.2-d.e. L ORMEZNOBLEIRC, M.G.8 DREFE I2IXFHH O 1L
FEREICBI L CiZ, BUTO BAROFHHFIEEIZTEDL N TORWINS THS, BT, HEI R
.G OFEXE#HI L, #ikT T.G.3.0 Associated Circuits] (Z2OWTHEHRT 5, 728,
BFRIZONTIHHEEROE BRI NIz,

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.

2. Except as provided for in paragraph G.3 of this section, where cables or equipment,
including associated non-safety circuits that could prevent operation or cause
maloperation due to hot shorts, open circuits, or shorts to ground, of redundant trains of
systems necessary to achieve and maintain hot shutdown conditions are located within
the same fire area outside of primary containment, one of the following means of

ensuring that one of the redundant trains is free of fire damage shall be provided:

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

that required of the barrier;

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
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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.

3. Alternative or dedicated shutdown capability and its associated circuits,!
independent of cables, systems or components in the area, room, zone under

consideration should be provided:

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.

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.
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- I.G.3 M Associated Circuits D i
REME AR 12 DWW TIE NUREG-1778 TULF D X 9 i ST\ 5,

(Basinsd) BHEiR#E (Associated circuits (of Concern))

KK OAET DHIEETZITRRMER S, v v MU URBNICEEL 52 9 5 MATIER
WRHFERS K UEERIC 0 D Al r—7 b, 4513 10CFR Part 50 [fffll R OII.G.2 T
BESNTWVDIZETIERVE R SEEZ AL TS, UTFIZEND ZRT,

a. #3871 — - — (coordinated breaker). bt = — X, FHITHELULEBIZLIVBASIN
BN HEKINCHRE S TWRY, o, UEEREIRED) Vv v RE D e &
HEHEINTHWHER (X1E58H),

FIRE AFFECTED AREA

Train “A” Shutdown Cables or Equipment

Associated Circuit
B llllllllllllllllllllllllllllllllll

TRAIN

POWER

SUPPLY Train B

Train “B” Shutdown Cable rain

Shutdown
Equipment

M1 BEShHEERRK-HLBDOEIR (K : NUREG-1778)

b. BEN DA BB (REABRE (RHR) TG ALR (RCS) FRlEsR. B BT
27 5 (ADS) 7. #FEGES Lor (PORVs), ZRKIEAERKKPTr. fHiE, 78503
A NRIRED) BRIFILEINEZ B L5 2 5 DG 0RE~0B (K2 Z2H1),

FIRE AFFECTED AREA

Associated Circuit

Train “A” Shutdown Cables or Equipment

Train “B” Shutdown Cables ' “"\.

Equipment whose
spurious operation
could adversely affect
SSD capability

2 BRSNLBERNRB-—BENOTWL/ES (HEE - NUREG-1778)
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c. MUEFHIIED) ZeElr—70, BLORKE T L—F—, b a—X, F35EE
L7-EEIC LV ESRICRESI LT WS —T v, Fidddoz 7o —yy —HNA
KKDIEREZT L DD —7 e EFIsnTns (e, BEdER., 7213 (5F—7 1 1R#
D) B o) mrsn—yy— (K35M),

FIRE AFFECTED AREA

Train “A” Shutdown Cables or Equipment

Associated Circuit

Common r==r=we=eeee *" Train “B” Shutdown Cable
Enclosure

3 BEIhiIBERRKB-—HENIT Y O—Tv— (HE: NUREG-1778)

fiadt - KA DO ARAE IR LTI SN 2 BRI E KL, ME & S5 E LR O
WEREEN Z VAR — N 572DICnEE L SV, TR TORKEEITT—T NV E2ETeN,
KRIZXVBREEZZ T 256, BOEIRREEHRFS LOERT 2720077 MEDIC
BHELEZ DD ThD, 2, MEABEFF (PWR) 2812 PORV OfE#)H
1%, #EE L7z (defined) #1327 AOIFEN ZfElR$ 2 MBIV, Bfe STz r—7
NASDKEBEGIZ LD ZDE IS AT LOFBEENT, 77 N ORI R L 2IEILRE I
EERPEL RIFTZ Tk D,

Flo, WHICEARHIZ KRS 2, FEBICOWTIEZEZ 2 2RI,
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Figure 6-7a Common Power Source Associated Circuit
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Figure 6-9 Common Enclosure - Case 1: Cable Ignition
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A7)

INSTRUMENT
BUS B
-

FIRE AREAII
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Figure 8-10 Common Enclosure Associated Circuit Case 2: Fire Propagation

S &3k

1) NRC : “Appendix R to Part 50 - Fire Protection Program for Nuclear Power Facilities
Operating Prior to January 1, 1979 , 10. July, 2014
http://[www.nrc.gov/reading-rm/doc-collections/cfr/part050/part050-appr.html

2 )NUREG-1778: “Knowledge Base for Post-Fire Safe-Shutdown Analysis - Draft Report
for Comment” , January, 2004,

http://pbadupws.nrec.gov/docs/M1L.0402/M1.040210151.pdf
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(f25R6) RERBFOEHIFEN
CaRHEEILLL T D4 (10CFR Part 50.12 Specific exemptions.) (ZHEO X FEla S b,

» 10CFR Part 50.12 Specific exemptions F1zR
§ 50.12 Specific exemptions.) HFE kR

INAH 1972403 A 21 H (37 FR 5748)
EE 1975403 H 03 H (40 FR 8789)
1985 4= 12 H 12 B (50 FR 50777)

(a) The Commission may, upon application by any interested person or upon its own
Initiative, grant exemptions from the requirements of the regulations of this part, which

are—
IToOHE, RESIT, FIEBEFREICLEIHEL LAIMBEBOAS =T F 708 &, KED
AN LD EREGRT D Z Entiks,

(1)Authorized by law, will not present an undue risk to the public health and safety, and
are consistent with the common defense and security.

EHRICL > TRESN, ALOMAEB L OWLEMEDORELZ B X I faRZ o & 2 20
By BEO AR Lo TRESN,) — RIS K OVZett s —8T 2546,

(2)The Commission will not consider granting an exemption unless special
circumstances are present. Special circumstances are present whenever—
ZEXUIFRNREEDR D 2 HE RN T, RIREFFET D I L2 BB LRV, FraleF g L
IZLLTDE) TH 5D,

(i)Application of the regulation in the particular circumstances conflicts with other rules

or requirements of the Commission; or

Fril e FFITRBT 2 RHI O M 2, ZESOMOBANE72ITEMF LT 256, 2T

(ii)Application of the regulation in the particular circumstances would not serve the
underlying purpose of the rule or is not necessary to achieve the underlying purpose of
the rule; or

Rl 22501 12381 2 M O3 25 . ZF DARAKRBY 2 B RIS R DI WG S Wi 5 Lo
F0 . BEFORARNR AR EZERT D 72DICHETRWGS, £
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(iii)Compliance would result in undue hardship or other costs that are significantly in
excess of those contemplated when the regulation was adopted, or that are significantly
in excess of those incurred by others similarly situated; or

ETESED (FERE L), 20BN EAI BRI TFREINZL o, F2i3E8El L
BB H DOk L > THPNZU Eo, 22 MEZITREOREZ 72 6356, £
7ol

(iv)The exemption would result in benefit to the public health and safety that
compensates for any decrease in safety that may result from the grant of the exemption;
or

FBRFED (FRE L), Aot BLOGRROTAENOAL DLEMEDIKT 24 o
LZRMET L CHIEE b1 DT 5A,

(v)The exemption would provide only temporary relief from the applicable regulation and
the licensee or applicant has made good faith efforts to comply with the regulation; or
TeRIIEDN, W T RE AR B OME— DR OREN A B 2 2o (RlRFEE) HESF S £
TIXHGEE D BANCE AT - DICER TSI LTV 54,

(vi)There is present any other material circumstance not considered when the regulation
was adopted for which it would be in the public interest to grant an exemption. If such
condition is relied on exclusively for satisfying paragraph (a)(2) of this section, the
exemption may not be granted until the Executive Director for Operations has consulted
with the Commission.

BRI 2NEA SNIZBRICBE SNV TR S TZHERIRWAFE L, RREFRTH2 LT
NIEOFNEE L 7R D56, RICED LD REEEED . ARE D@ QB ZNE T2 Z LI LT
DIEFELTWD R HIE, EEIET L2787 47 T 4 LI X —DREARTHHKT D
F T, TORBFEHITHFE SN2V AR H D,

(b)Any person may request an exemption permitting the conduct of activities prior to the
1ssuance of a construction permit prohibited by § 50.10. The Commission may grant such
an exemption upon considering and balancing the following factors:

EDOMEAD § 50.10 12X o TEIE STV D EERRFF Al OFITITSESL 7o G B 0 F2hi 2 75 vl
TLEODRERERDD LN TE D, ZERIFUTOEREZEZEL, WEa2kbnbx
DEDBRBEREG D T ERHKRD,
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(1)Whether conduct of the proposed activities will give rise to a significant adverse

impact on the environment and the nature and extent of such impact, if any;

R SNTIHBOFEM A, BREEPHRCERREELE L, KRD0E 9 D

(2)Whether redress of any adverse environment impact from conduct of the proposed
activities can reasonably be effected should such redress be necessary;

R SNITEB O FEMIC L0 AT DRE~OEREICET 28T, T—2 0 X5 280k
WLBIZ 2 270 HI1E, AEENCFITTEDNE 5,

(3)Whether conduct of the proposed activities would foreclose subsequent adoption of

alternatives; and

REINTIFB O FEN D, NBEROEOHROBEAEZPERRT 50089 h,

(4)The effect of delay in conducting such activities on the public interest, including the
power needs to be used by the proposed facility, the availability of alternative sources, if
any, to meet those needs on a timely basis and delay costs to the applicant and to

consumers.™

(4) Z2D X5 Ik OfEALZ BT 218 (BRESH R THEMNT 2B NFTELED) @
FEREANEBIE T AU, OB H Y | #RFH D 2 X MICHTHEER B L OEEEOTEIZE
BT 5, RSB SUEMICARESR) [FIRRED] *

(4) BEESN TV AR THAINIBELIOREEEGTe. NEROFIROBENEDFD L
I IRIEF O FEEENOEE, & LHIE, B = — XA LERBEBRASFHTE S
FUAB T ONBIEIC X D HFEE LEEICELDLa A b [FIfREO] *

(4) YHEOATREFMT D T &L OBIEITHE D A EOFET, FHE SN TV DHEERIZE -
Tl SN DRI ENTEPNBERHERSNDDN, THE bHGEE LHEEITH LT
BERELTLOT O, NEENPBLEL R D5E, THUBRBERS RSN D), The
HHFEE EHERICH L THEEZLE6TONE NI 22D X ) ik EFOFEICE
ENnd, [FIREO] *

Issuance of such an exemption shall not be deemed to constitute a commitment to issue
a construction permit. During the period of any exemption granted pursuant to this
paragraph (b), any activities conducted shall be carried out in such a manner as will

minimize or reduce their environmental impact.
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Introduction FFEf

Under the provisions of § 50.34, an application for a construction permit must include
the principal design criteria for a proposed facility.

10CFR §50.34 ORMEITHLY | AEEFF TS &SI R O AR FHER 2 50 < T
TR 720,

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.

10CFR Part 52.47, 52.79. 52.137 3 (X 52.157 OHLEITHLY | 3258 A] (certification)
HEDT A A, &itEAG(approval), F 72 IXEGEFF NI D HEEEIIT., REER
EARFREGHES 2 Z D2 T e b7,

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.

FARRREHERNT, 24 LEERMENY), R, IR & o THEREREE, B, #afh, #ER
KOO EMHZED DL D ThH D, Thbb, HEY, R LOBIERIT, Z Ok N A%
DR & BRI RE R faliz 52 2 Z e < @RS GL LV ORiEx 522 D TR<
Y ERACTAN AN

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 Commaission.

TR D T fiREREHERN) 13, ZESIZ KV ERFFAIA T Y TWDIEET & REH KO
BB W T TV S8k m AR - ) 8B ATIC B4 2 BARRFHEH DR/ NEFZED D b
DTHD,

The General Design Criteria are also considered to be generally applicable to other types
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of nuclear power units and are intended to provide guidance in establishing the principal
design criteria for such other units.

o T—ikaEHEEH) 13, OO AR BRI S —MANCHEA TE 5 X O IZEESh
TEY, ZO L) RMOFF ) FERR O EARGHEH 2 EDLEOFII & LD LI
BEMshTnb,

The development of these General Design Criteria is not yet complete.

b TR EHFEEN XEEFIIEIRE SN TR,

For example, some of the definitions need further amplification.
Bl ZIX, BREROBRDIIIE LIIERSNRITNER L2V DL H 5,

Also, some of the specific design requirements for structures, systems, and components
1mportant to safety have not as yet been suitably defined.

F o, L FEBREREY), SRR OBEER OE 2 OFRGHEIFO NI b EEHEUNTER S
TWR2NHORH 5,

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:

Z 9 LIEAMiZD > ThH, W2 HEEE b4 DRk ORFHIBWTIN S OFIEE
L, BERZEFEERMI-T I LA bDOTIIRY, ZNAHLOFEL (T :

(1) Consideration of the need to design against single failures of passive components in
fluid systems important to safety. (See Definition of Single Failure.)

(1) &4 EEEIRMEARHKE T OGO H— I3 2 REFOLENVEDEE, (H—iK
PR D EFE S )

(2) Consideration of redundancy and diversity requirements for fluid systems important

to safety.
(2) 4 FEBERBARKOFTEDO L EM, LT 258,

A "system" could consist of a number of subsystems each of which is separately capable
of performing the specified system safety function.

VLD SR IE, 2 DVRSIRNE 2 DRMLEREL R T Z L DO TE 2LHORIRNG
o> TWb,
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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.)
RIlR M OVRIR N OB SR O fi/ NRIZFFAR T & 22 M ZARME, I ONT RIR O FT ZEAH BB K&
OMNMEICB L T ERERESNTE LT, [t TEHRI LTV W, (F5# 34, 35, 38,
41 RN 44 BR)

(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.)

(3) #E S LD IMHM HERF il A2 U B 2 72 O ORRFHEFZRET DB D, FAFm
HMEN AT 2 ) —OREERICE Y 5 DEBrORME, KE S, FAOBE, (MEAMELE
W DERZ)

(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.)

(4) PREER KOG ERIER ORFH 1T 2L EER O KM, FLAIR, [FIRFHRE O A6
DEE, (e 22, 24, 26 K129 BH)

It 1s expected that the criteria will be augmented and changed from time to time as
important new requirements for these and other features are developed.

faEHE. 2B R OZ OO FHDOF RO EEELENTE D HIDHITHE, BRI T, B
I, BEESnbDET 5,

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.

[—ixEREHESH) TIEH0Th<| AROLZEDTZDIZ, BIMOESPABRIC Sh, fHd S
A2 T LR B 7 WK VR T 1B RO TS 5 TH A 9,

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.

FRIC, & Ro 7o, BRESRMFZBET D720, b2 W E BTG OB K AR 7
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NFEEANALHHDO R > T 5B B ME L R D TH A D,

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.

Flo, [—EREHEEH OEONIINED ZEDABETH D0, b D WITREE) 2K Al
RSN HERRR S B D0 H LILRW,

For plants such as these, departures from the General Design Criteria must be identified
and justified.

INHO XD RREANCEA L T, T—iRaEEHEEN 22D O@BAHMIC S, EX4{kEh
O U ECANCYANAN

Definitions and Explanations TE&E& & U

Nuclear power unit.

JFF- 7158 EE M R%

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.

i 13 iR & X, FEEICLIE R AR O OBTEEH 2 VW AROMREEE & 2R
Ypfara b2 5 2 L KM EE S UG5 LW O BURRGEE 52 0 L oKD b D
I, Rk OB a1,

Loss of coolant accidents.

0 HIRA R O 2l

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!

AR TSR s & 1T, BT TR 23 ST JP 0 B R D de KL D T b T (2 56 L UM & ©°F
. JRFFERHMIES Y 2 ) =BT DN &0 EEmEM i RO
THFARREIR 23580 U7 SR AR U D AUE Sl &2 v 5 (B D),
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Single failure.
B — il

A single failure means an occurrence which results in the loss of capability of a

component to perform its intended safety functions.

Bl &3, B35l L TGP ITED L EREZ RIEEN 2RI 2L 20 ),

Multiple failures resulting from a single occurrence are considered to be a single failure.

H—f RN 2 2 HGRIIHE - EEEZ N5,

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
MARFHK OERRTRIL, ROWVWTNE D REOLEHEREL R TR LRI ER L 257
WA, HE ST D HE—BIRIZH X 2B RENTWDIEDEEZ LD 2,

(1) (PR B ICHRE 2 T L IRE LT B D) & 6 D BRI R 0O B — il

(2) (BEROBEER N IERICRREZ R L UE L72HE D) #iAMSS O B —iffE

Anticipated operational occurrences.

RS 58l EOFE,

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.

BRI DEIE FoFES &L, R EmEROMAHMS 1 \d L <AxEznbl E5AeT
%5 & PRENLBHELOREZ VD, EFERA 7OEREL, ¥—E M) v 7 &
BKER DIRBER AN EIR DR Z ETe, ZHBICRESND D TIERVY,

1 Further details relating to the type, size, and orientation of postulated breaks in specific
components of the reactor coolant pressure boundary are under development.

D JRFAR R EIRE ST ) —Offl 2 DR THE S LD IO, K& S, FiL
WZBT 5 LY —@OEMIIBERET TH 5,
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2 Single failures of passive components in electric systems should be assumed in
designing against a single failure. The conditions under which a single failure of a
passive component in a fluid system should be considered in designing the system
against a single failure are under development.

2 BERFACIT D FHIOBERR O B — R 1, BRIk 2R EOBRICEE T R&E T
%, H—IEIZR 2 RMDORREOBRIT, IMALRFIZ IS T 2 W B O B —SEN E 8 S
NDNERJMFIBERET TH S,

Criteria  $5&t
I. Overall Requirements

L 2y E it

Criterion 1—Quality standards and records.

fat 1— ShE YRR KO

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.

L BB, R OBERRIE, REN DR E L RMRE D HEE TS Ule i B I
eV, BREF, s, PRI NSRRI S R T R e H 7R,

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.

—IXHNZRRIE STV DS M OSEEDNEH SN D56, D O rTeeNE, 24 MY
WM Z W 2 72012, b R ORI 3 320 S A2 1T 72 37, £ 2iE L2
REZ R LD SN ME 2 AT 27200 ER U THZE., BIEShRidiidie bz
[

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.

IO DOWEY), Rtk OB € DL ERREZ TR IR T LW ) +okfkitz 52 57
DIT, BRGNS S 4L, FE SR T TR BV,
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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.

24 FE B SR O SR OGRS IR NS RBRIZ B £ i Ul e Rk,
i )RR O IR, Mk ORI FIC L VMRS 2V ITEH S AR THIERD
720N,

Criterion 2—Design bases for protection against natural phenomena.

fadt 2— BB T DB D 72 DRk EHE T

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.

L BB, R OBERRIE, £ O O RN A KD T &2 S HIE,
EAE, N = oK, B AR OEHR GRIE - B0 bR I DT - TRAET 2WEO
KT O JE I IRE), KIEDZEB O 7= OIS & Wbivd) O X 9 72 ARBIR ORI 2 5
D EIOEESNRT TR B0,

The design bases for these structures, systems, and components shall reflect:
MNDAEGN) . Al e O s OB RHEEIIZIR O FR N BB I N2 TR 5780,

(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,

(1) FESERT — 2 ORGEE, &, KO OERIIHICH T 5 +a 2B a Nz Eco, 4%
P A b ROZ ORI I TR S 72 BRBIR O 5 B b Wil 72 F5 1 %f
ERARLAIEAET S

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

effects of the natural phenomena and

(2) 8 R OSSR & BRBIR L O 2l a b

(3) the importance of the safety functions to be performed.

(3) R &L aRED HEL

65



Criterion 3—Fire protection.

fadt 3— kK DI

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.

LA R EEINEIEY), Rt ORI, BT K OV SR D S22 ONT 2 D Wl RENE 2 fih O 22 3
SREFIH & L TlR/NRIZT 5 K9 Bl M OGS LR IT U722 57220,

Noncombustible and heat resistant materials shall be used wherever practical
throughout the unit, particularly in locations such as the containment and control room.
ANIENE K OV BAPER BH T DBRR DA~ FRITHEINA RO HIE = 0 & 5 7o DX C 34T v
RE/R & ZAIFEZA~THHEM ST IR 520,

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.

HORR ' LN AT D KIIEMFR M OKIGEKRIT L FEBEREEY, R O
R T DR KDL R/NREL T 5 L9z b, RetSh QTR S50,

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.

KEIHIGRIZZN D OBAR, FITER LARVWEERD 200 6 OEEY . Btk O D4
BEREAH L<HRDRNI L Z2MEFRICT L5 L ORGSR T TR B0,

Criterion 4—Environmental and dynamic effects design bases.

Fadt 4—BRETSATIS KOO D 723 DRk EHE

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.

4 FEBREEY). R OB, @ E O, T B OV HIM e SR A ST
FUE S B LI BRESRMF OB L, BE TE D XIS NRIT TR 572
[



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.

DNDREG . SRAE. M OWERARI ., R A e OV S 38 FE iR A D R NS SR IR
TOHRK, BIE DL BIT S M OWHITA DR 2 & BR8N Ik L CEbIc i S
NRTIUTZR B 7220,

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.

LU n b, ZESDEE K OUEKGR U IR 03 AR BLE IR O FER 03 D TRV Z &
ZALRET D5 A IR, TR 38 iR O ARE B R T I B L 7o B RO A iR EL RN
HEBR LT Rvy, GRIE - BB o CEIT, 1987 4R 10 A 27 BIZE®AR, 3A 27 HIZHER)

Criterion 5—Sharing of structures, systems, and components.
fadt 5—HEY. Rk L OO

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.

A FEEREEY), R OMERIT, 1 SOlERIZE T 5 1 —OHEROLEE, Mol T
DB IR A Z G, £ DOZEREREZITRE ) DSREH SR W IR Y R ) FE B ek
TIHL TR B R0,

II. Protection by Multiple Fission Product Barriers
II. ZEOSZRARD Y T2 K D5

Criterion 10—Reactor design.

fa#t 10— i 1rixE

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
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anticipated operational occurrences.

A O OV U BEE L 72 AR iR, W NS IREERIT, S S N 18 EoFR
DEBEEDBEFELEO VDR DEMETICBONTH, R EIOR SR AR GRS

ZHEZRVE DY R 2 b o TREF SR IT TR B 7220,

Criterion 11—Reactor inherent protection.

fadt 11— A O

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

JFEFHPAA O R OV AU B L 72 AR, R P IS W TR CTERA R Y — 1
Ny7%@@@%%%%ﬂ%ﬁ@ﬁﬁ§®%k%ﬁ%ﬁ%5i9_m#éﬂﬁfﬂi@%
AN

Criterion 12—Suppression of reactor power oscillations.

fadt 12— 547 O IRE O

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.

JRAJERE O R OV AU BEEE L 72 AR iR W ONSPRGERIE, BEHRIOR STk
WG IRAZ A DIREORN & 72 2 HIREINE Z VG720, H 25 WIIHER» SRS
R, I S NG D KO ICRGF S < TR B0,

Criterion 13—Instrumentation and control.

fEET 13 —FH4ds L O

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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oy SOmAE | AR D OERYE JRFIRImEIME ) ST &) — RO # & 2B
LT RICHEE KT LGB IR T LT, + oL et 2 kit 2 DI T
b5 &I, EmEEE, THEINDEER FOFEZROFLRIIS LENL DO PRI
PH A48 2 5 A% N R 2 BT D 720 OFHE K OIS AT T S e < TER b,

FOBUE ST IEERE PN 20 B A NS R & MERFT 2 72 O I E A R AR T B
N TR B2,

Criterion 14—Reactor coolant pressure boundary.

fa#t 14— m AR IE ) D o 2 ) —

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.

JRAFIFEEES) N 2 ) —13 B 7RIR, SURITRRE T DR, 3 ONS KRRk o3 4=
T AREMEMK < 722 D KO (TG, BE, PRAT R ORABR 2N SEME S 117 < TR B 720,

Criterion 15—Reactor coolant system design.

fedt 15— R IR EIR D% E

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.

JEAIF R HR K OV AU BEE U 72 ffi B R fiER I NIRRT, ISR S 218 LoFR
Z G OB EIR DO WNR D KM T CTHIRFIFEWEMEN AT 2 ) — ORI A B 2 7
WE DT HDRRHBE b o TREFSNRIT LR 57220,

Criterion 16—Containment design.
FREF 16 — AN ZR DX

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.

KA AR M OV OB R IT, 0~ D s Re oo B R 72 i T U CAE R 72 i e 8 P B
L7200, BEFEHSRMFIZREWTERIN DI T, 24 FHEBERISINA S ORGSR
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Criterion 17—Electric power systems.

88 17T —EXRM

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.

L BB, Rt K ORI B RE 2 R D & O 1T, IR I NS MBI R 2
BRIE SR TR BN,

The safety function for each system (assuming the other system is not functioning) shall
be to provide sufficient capacity and capability to assure that

(L DRALDFERE L 72 LARGE L TC) 5% DRIMD L EMEREITIRD Z & ZRGET D720, +
PR E LR A A 72 < TXR B0,

(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
(1) TSN LEEE EOFRROMBR L U CREHEITR SRR RGHR I QN7
FmEAMES N D 2 ) — DRGSR Z B AN L,

and (2) the core is cooled and containment integrity and other vital functions are
maintained in the event of postulated accidents.

(2) F—HEFMNRAE LG E . FLEHEDTRbIv, oM g ORI N o
fod CHELBERENHER SN D 2 &,

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.

Ny T ) —Z G TNERK OCFTNELERMIL, H—f% (a single failure) %487 L T,
FDRERERE L BT T2 DIT 43 7Stk Z BRI ONCRBR TREE 2 R 7o e < TiE e B/
[

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
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environmental conditions.

EEAAMED O FTNELE R £ TOEIL, iR, AAEFH T OICREESR: T CTEZ 5H
IRF il oD AT BEME 22 21T R PTREZRBR VAR < 2 72 OITEREF S 4L, R E S EaIsz L
7z 2|l (LT L balx Oz @S HEITR) IZX o Ta S LR ITIEZR 57220,

A switchyard common to both circuits is acceptable.

[ L SR e B PART IR R S D,

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 conditions of the reactor
coolant pressure boundary are not exceeded.

MDA D 2 1%, BREFEIOR SITCRBEFARR GRS O m A =) N o &

U — ORISR ZEB AWK 512, TN TORTNAE S BT DN 2 Ot S50 /(]

B ORI RIFIH TE 2 L 9 ICRREF SN RITIER 57220,

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.

D EIED 5B 1 AR, L EL AR OREENE, K& UMb O B EE 72 22 RS RE ASHERT
IND LT, MEAMBERELE 2~3 HLUNICFIATE 2 L) K ah T i b
[

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

JRF- I3 EMR I & > THESNIEOEK, KERENODOEHOELD 5 WVITFTH
B D DOEOFEIRORER L LT, E%Zob‘ii@ﬁik [RIRFIZ, DT X TOEPRI G DET)

DILFOFIRENEZ Fo/NRIZ T 5 L D ITRER DG U b i iudle 7220,

Criterion 18—Inspection and testing of electric power systems.

fat 18— BRI DR R & O

Electric power systems important to safety shall be designed to permit appropriate

periodic inspection and testing of important areas and features, such as wiring,
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insulation, connections, and switchboards, to assess the continuity of the systems and
the condition of their components.

4 P EERERCRTIL, RELOEGE K O O ORIEL T2 720, BLERKE,
@% B R OB AR D X 5 7R BB ER 400 QN B ME S B 72 & I A K OV BR A% © &
D EOICEEr SR T IE e bRy,

The systems shall be designed with a capability to test periodically
[FRFITROFRZ EHHCHEBR TE 28N 20T 5 L 2 ISR T b e,

(1) the operability and functional performance of the components of the systems, such as

onsite power sources, relays, switches, and buses,

(1) FTNEIR, VL —, AL v FRORHRD K 9 72 Rk as O #E s a] fErE & OBERE_E 1R

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.
(2) &FEE LT, KOHRDEY FEHIEWERMET TOROEIR RN, RER O Y 72
oy oFE 2 Ele, R EERKREICT 22 EIR S — 7 o A WONTJRF B MR . 5+
IR L TN EIRR 3 B OEIROT) D % 2

Criterion 19—Control room.

fa#t 19—l =

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.

HEHEIT, £ 2 BB EIREBIZI W TR DR ERR 2 L RIEE L, 220, mEAMEAE
WA G e S T TR 2 Z R REBICHERF T 2 720 DEEAZ L VB2 KO ITRIT B
DR U E AT ANAN

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.

TR T TR EAFEIE T, BT <HE 5 LAHDWITHED WD HER3 5
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LTHENITHE T 2MEL EOPIT< 25210 5 2 L CHIBIEICEI M ONHET 2 2 &
R D KO IS Y) 22 S ERBIRE 2N 72 S e P uiE e B 7Ry,

Equipment at appropriate locations outside the control room shall be provided

HIEI =S O Y2 ST IROREN 2 A DB b2 T e b7y,

(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

(1) R LRI HiRR 2 7 KBS AR D T DI LB e G S OV 2 50D | IR -4F D 2l
PR LD - OF%E EORES

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

use of suitable procedures.

(2) Y22 FIRZE LT, &ived 2P miiis kT4 5 AR RE

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 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.

19974 1 H 10 HEARERICHEE 21T > 7, A/3— bk (10CFR50) @ F TORERRFFA] M OVl
BRI OHEEE K OMRAE, 19974 1 A 10 HEIBRICHEEZ1T > 72, 10CFR52 O T TOFEYE
EHREH] (DC) O HEEE . DC 2L TV 10CFR52 D FTHO /3 f  RT A
2 (COL) OHGEE K MEAE . Xit, 10CFR50.67 O F TOREEY — 2 & — L% VT

2 EHRFR AT DR F 1L, HIEIE A~ OB R ORI TOWEICE LT, ST,

10CFR50.2 TiEFE SN DM ERMRE L &Y 0.05 Sv (5 L &) &8 2 70\ il b 722 i BRI
DR NIRRT 720 T 5 R EZRNT, RIEFFHOBERFHITES LU b 2k
Vo GRIE : RO, 1999 45 12 A 23 RICEWATR, B4 1 A 24 HITHER))

III. Protection and Reactivity Control Systems
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1. R R I KOS EE HilE %
Criterion 20—Protection system functions.

a8t 20— PR R DI RE

The protection system shall be designed
PRAERITIRD L D IZRGF SR ITIE R 5720,

(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

(1) PHREINDEER EOFELOMER L U CRETEFIOR SNIBRBEFARGIRA 2B 2 720
o0, RISERIBEFR 2 & Tt 22 2 OFfh 2 B BEIRICBHG T 2 2 &,

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

important to safety.

(2) FheRiEZ A L, 24 R/ RGO FEE 2 Bnd 2 2 &,

Criterion 21—Protection system reliability and testability.

fadE 21 —RER OE MR K OBRE S 1

The protection system shall be designed for high functional reliability and inservice
testability commensurate with the safety functions to be performed.

TRAERITRA N ZEABITIS U T, BRE LB 235 < | EIE T OB W RETH D L 9
(CRGEF SN2 IE7R 570,

Redundancy and independence designed into the protection system shall be sufficient to
assure that

RERDOFEFHIE D IAEN TV DL EME R OMSMEIL, RO Z &2 +SICRiET 525D T
L TR bRy,

(1) no single failure results in loss of the protection function and

(1) WAa7a 2 B—#hs b (RERRE D IR DIEIR & R B T &,

(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.
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(2) B R OFRVEINMEFEE MUO FIETIEEIES NGRS, W D5 D WITF
¥ U FRIVOFERIREEN S DELY 4 U b B/ NBOFTE DO L EIEOIEROER & 72 502 &,

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.

TRAERIT, D 152 FHROLHIEO LW T 5720, FF ¥ RV EMSIANTRERT 5
RN EED, AR OB 2 O 2 EHIRNCGRBR TE 5 L ) ICRFFESnRiTniER s
720N,

Criterion 22—Protection system independence.

faET 22 — RFER OIS

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.

TRAERIT, ZE LT v o R~DHRBIG O, kU@ FEL, (/57 #BIT N
EFHORAE DR BENMEERREELRORRK L 220K ) IR ST niE R 63, 5
WIEFE T O AMERIRILCE S W THA LEFL D TH D Z ENFEFESNRITIT R B
[

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.

BERE EDZERME, B D WITBEERR G M ONEIRFEL D ZARME D L O 7eik Gt FIED REREED
HES % By T DAL HOHIPH TR S g i nuide 70,

Criterion 23—Protection system failure modes.
fadt 28— RAER OHEET—

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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RAERIL, ROHEWr, R OEER (FI2IXES, FHHZER) . H 2D WITEE S D AF
PR (B AT ER, e, KL BT AL KL ROBERR) & D KO RFERENAET
TH, BERED D WIIMO A AR LSV THR LD & FEFEI I IRREIZ % <
KOG SN R T HITR B0,

Criterion 24—Separation of protection and control systems.

FE&F 24 —RFER & HIER & DoyEE

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.

RIERIT, W D —OHIERER S 2 WIETF ¥ RV OMEE, 5%, HilfER & O
HERICHBDONINIL D H—DIRERMEER & 2V T v o RV O#E, 7213205 O]
WAL DM ITT LIZE - ThH | RERICHE L SNDEEME, ZEMER OO~
Tz TREBICARTORED, fIERN OB S hRITIER B 220,

Interconnection of the protection and control systems shall be limited so as to assure
that safety is not significantly impaired.

TR R & HIEHROM AR X, ZaMENE L HERDIVRWEEIZRE SR TIER S
R,

Criterion 25—Protection system requirements for reactivity control malfunctions.

FEE! 25— SUSEE IR OFERE N I3 % PRl R O AT

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.

TRAERIT, MEAZRHIEREOS R E (R H 2 WITHE FTIERYY) DX 9 7, ROSERIE SR
DN % B—ORAEMEICK L TH, BREFEIOR S TRBEFABGHR A 2B 2 v &9

(CRGEF S e T IE7ZR B 7w,

Criterion 26—Reactivity control system redundancy and capability.
fadt 26 — SOGEHER DL HEER LU

Two independent reactivity control systems of different design principles shall be
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provided.
B o e RRFHFEBC K D 2 DO U T BOSEERIER 23R T Hive < TEAR B 72w,

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.

FD 120, Eie b TR A DT ORI TR 2 E 0, fliltEaEl+22 & &L,
MOTRISN LB EOFRLR 2 G Tl OEEIREE T, E7HIiEEE O X 5 eiiE R4
W2 U CEE R R AR HR0 6 | BREFEIOR SNTRERFARGHRA 28 2 2200 K512,
BOSEZEAb Z ERICHIET 2N E2 AT 26D LT 5,

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.

% 2 OFUSERIERIT, BEEFARGHIRA 2B 220 K 91T, FHll S uicids o 21k
Xe RBEAETe) (TEKT 2 OSEE R ZHEICHET 2N 2T b0+ D, =

NHDFRDHH 1O, RIRIREBIZEB W T L2 REEFUICHERF TE < TER B0,

Criterion 27—Combined reactivity control systems capability.

fagt 27— MG O T BUSESIER DR

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 is maintained.
BOSEERIRER IR, REFHCRDL T T 2 OfHEEEE A 1 LTl e mth 2 b - T, Fom
HRe NDHEFRFCE D L 012, BEFLHBHRIC L 28RN E & bic, RISEZEZfEEIC
HlECTE H2EARNEAT D NKHEFF SR TR LR,

Criterion 28—Reactivity limits.

FE&F 28 — St D 1| BR

The reactivity control systems shall be designed with appropriate limits on the potential
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amount and rate of reactivity increase to assure that the effects of postulated reactivity
accidents can neither

B BE AR IR, ARE BOG B F DB LV RO X 5 RFEnE Z 0 B X o, Kk
FE DR B R OHEANERIZEE L U 22 filfR 2 & - TREFS R T e 57220,

(1) result in damage to the reactor coolant pressure boundary greater than limited local
yielding nor

(1) BAFREMIESI AN T o 2 ) —ICIRE SN REATR LW REpfEae 522,

(2) sufficiently disturb the core, its support structures or other reactor pressure vessel
internals to impair significantly the capability to cool the core.

(2) S, PRS2 WO R IR ) B NS EY) 2 R L, fAOm
He haE L <#ERbtE5d,

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.

S OREERIS BRI, fEER . (BRI TFEIZ L - TS RARWERY ITBWT),
HIEERTE T 2RI, R H AR - D) 02 b, ROMAKIEAZBREIZAND S
DETD,

Criterion 29—Protection against anticipated operational occurrences.

fat 29— R SN 2 EEE L O FRITHT DB

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.

RSB K OBUGE R RIL, B —TRINDEE EOFERPEAE LG E, Holm O RiGE
EHoTEDREHIEERT LN TED LD ICHRFFENR L TUTR B2,

IV. Fluid Systems
IV. iR

Criterion 30—Quality of reactor coolant pressure boundary.
B8t 30— PR EMIE ) AN T X2 —DSVE

Components which are part of the reactor coolant pressure boundary shall be designed,
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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.

JRAFIFEEES) XD o 2 — MRS D BRI, B L L o f s s B A ISR BRG T
BE, Pl RBROE SN2 < TUTR B0, JRFFmAMmRZ L, 17 Erlagre
IRV Z OIFRIRDOALE 2 M T 5 72D DFENRIT b2 TIR b7auy,

Criterion 31—Fracture prevention of reactor coolant pressure boundary.

fEdt B1—JRF I A =/ N D o & — DRERP] I

The reactor coolant pressure boundary shall be designed with sufficient margin to assure
that when stressed under operating, maintenance, testing, and postulated accident
conditions

JRFIFmEMES ST 2 ) —1d, BERRE, PRATIREE, ARBCRRE, M OEFHCRI T T
DARLVAIZH L, RO L ERGET D LD +aRemit b O’CuxDJréihiﬁ DR AN ECASYAS
[

(1) the boundary behaves in a nonbrittle manner and

1) NTH) =Rtk E RS RN &,

(2) the probability of rapidly propagating fracture is minimized.
(2) TR O I REME A B/ NRIC T2 2 &,

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

AT, EERRRE, fRepiRiE, SBIRAE, R OMEFERDL T TONY & U —PE Ol
FHREE & 2 DOfAE, ROROFHZIRE T DO RNHEMLELZBIC AN TIRba
[

(1) material properties,

(1) #EO R

(2) the effects of irradiation on material properties,

(2) #BFD M~ B o B2
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(3) residual, steady state and transient stresses, and

(3) 7R, EH KOS T

(4) size of flaws.

(4) HoRES

Criterion 32—Inspection of reactor coolant pressure boundary.

fadt 32— JRF I A IES N o Z ) — DR

Components which are part of the reactor coolant pressure boundary shall be designed
to permit

JRAIFREIRAE T XD 2 Y Z MRS DH8ERIE, IRD Z LR AIREL 720 K O ITRRGHE 7z
< TR B2V,

(1) periodic inspection and testing of important areas and features to assess their

structural and leaktight integrity, and

(1) 1 b M OV IR OO il 2VE 2 R 9 2 72 6D 00 B EL 72350 43 3 ONZ R O & I R A
UGB

(2) an appropriate material surveillance program for the reactor pressure vessel.

Q) FAIFIE N RER D T2 O ) 7o b EHEAR G

Criterion 33—Reactor coolant makeup.

Fe&t 33 — TR AR O ARG

A system to supply reactor coolant makeup for protection against small breaks in the
reactor coolant pressure boundary shall be provided.

SRR ERAE S 8D o 2 U =236 1T 2 /MBI % 2 B 0 72 8D I v HIb il SR 203
BT B < TIR B2,

The system 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.
LRI, R FIFREME I ART 2 ) = b OIRE L ONTY 7Y — 2T %
7 Eﬂ”’gi)éb\ (3% DAt/ R ORI X A RO & LT, &EFEIRS TR
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IR EHRRAZ B2 7202 L2 RGET D DT TE R B 7220,

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.

ZOFRIE, OMBEERNSFIHATERWERE L TD) FrNEARFOEN LT (FrNERD
FIFTERWEARE L TO) SERE RO L0 | 47 0O R (23 W T Al
MR DTZDIER SN HEE . A7 KOFREZFIH L TROLZEEENRENGD LD
(CRGEF S N2 T IE 7R 57w,

Criterion 34—Residual heat removal.

fadt 34— IR BADIRE

A system to remove residual heat shall be provided.

PR BEIRET 2RMART b TIR B0,

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.

ZDRMOLEHEREIT, HETFIR SNTRBE ARG IR L QAR m B ) X o
Z V) —DORFFRMF AN LD REIG T, HFOD B WA R BB O D 7% FE 2
EZRETDHHOTR TR bR,

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.
H—#Ez e LT, OMIERSFIHTE W ERKEL TD) Fﬁﬂ\? RO, KO
(FT NIRRT & 22 LARGE LT D) S0 EE 1R D I PN Rk See - THEVAE S
INFED LI, BERKOFEICI T 288 e Z 8, 220 @VN‘EE 28 VNI TR X o SN 4
QNZIRBERE I 35k 1T /e < TE R B 7220,
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Criterion 35—Emergency core cooling.
fE8t 35— AW LG A

A system to provide abundant emergency core cooling shall be provided.
T RBEBIF DR ENEAT IR O RBE T B2 TIR B R,

The system safety function shall be to transfer heat from the reactor core following any
loss of reactor coolant at a rate such that

T DRDLZEREREIT, W72 DA R RS % b . RD X 5 REBIE T AL BB A
BRET D LD TR TUIRE R,

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

prevented and

(1) REBCHIDNDBIRAV AT DI H 2 1 720G 2 R ORI OGBS Z &,

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

() B DO )R — KBS ER TE 2 BICETHIRRS LD Z &,

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.
H—ffE 2 e LT, UMTERPFIHTE RN EREL TD) Fﬁlﬁaﬁjjﬁff‘t@@)ﬂ g6
(FTNEIRPFIH TE 20 LRE L TO) SMTE I RMOEMIZ LY | RO L EEREDR
SNAGFD X DOIT, HER R ORIEIC 3T D) 72 2 EME, Aol @VM‘HE HH IR, FR
HE, W ONTAANBE DSRRIT B2 < TIER By,

Criterion 36—Inspection of emergency core cooling system.
fadt 36 — BT Lm AR DR A

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.
m%IFfL‘(Afﬂﬁn‘;k T, RIOMEREME R OGBS BT 272012, ENBFwNO AT L—1

TR AV RO D KO I SR @Jéﬁ/&%ﬁﬁ’ﬁﬁﬁﬁ)f% LI omEtahie
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FIUTR B 7220,

Criterion 37—Testing of emergency core cooling system.
Fadt 37— BRI Lm AR DR

The emergency core cooling system shall be designed to permit appropriate periodic

pressure and functional testing to assure

BAWFOMARHIL, RO Z & 2MERT D720, WU EMRIET) - BERERER 1S T&E 2 &
INTREFF SNRT TR B 720,

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

(1) HER oS b &% ORI M o f 42

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

(2) Ffk D ENEIRE P D JEEE T REME K OWERE

(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.

(3) R L L CoEIRFREME, W ONARFER O U 2255y D VEHE), J‘E%”&U“#ﬁ’ﬁﬁaﬁﬁf‘ﬁ
TOYYFEZ, KROBEEREAKGEROVEE) 25 0 R 5 72T EEROBREHIIL WA T TR
TFsh S & 22 ) EiR S — 7 o ADOMERE

Criterion 38—Containment heat removal.

faET 38 —HEINAR 2R DEAER

A system to remove heat from the reactor containment shall be provided.

JRF APk AR > S BVE BRE T 2RI 72 < TR b 7any,

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.

SR DL AERERE T, D BIERIE DBERE & AR - T, W7 2 I AR SR Fliik © BN 2
DIES R NRE ZZFIZ T, hOFNOEHFARTEX HEL~VICHET L2 DO TRITN
EACP/AN
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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.
H—iE2E LT, GMNE ﬁﬁﬂﬁf%@wkﬁmhf®)%wﬁﬁﬁﬁ®@ﬁ 1E0)

(FTANBIESFIHA TE R0 L UE LTO) SMHFESRHOEMIC LV | RO L EHERED R
SNAFD L D1T, IR M ORRIEIZ IS 1T DB 72 M, 7D @&ﬁﬁﬁ% ERLR v e SUN e
i, A ONTHEANRE I 35T B 7e < TER B 7wy,

Criterion 39—Inspection of containment heat removal system.
Fa#T 39— MMM ZREABR R DAL

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.

MR TR ER BN, RO R RN 2B T 5720, h—F A 7 AT
L— ) Z R OBLE O X5 RS OO 2 E WA N TE 2 L oEt Szl
IRBIRW,

Criterion 40—Testing of containment heat removal system.

FEET 40 — FEANR 2R EARESR OFBR

The containment heat removal system shall be designed to permit appropriate periodic

pressure and functional testing to assure

AN ZREARERIL, IRD Z & 2T 572012, MU EMAET) - e t& 5 &
INTEEEF SR IT TR B 7wy,

(1) the structural and leaktight integrity of its components,
(1) HaR O b &% ORI o f 44

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

(2) OB AR O TR AT REME K OMERE

(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
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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.

(3) RO FTHEMAE QN PRER O E) 72356 /\UDfFiﬁ W K OFEH &R T oY)
B KROBIEG AR OEE) 2 & O KD 120 ZERORGHIEWRIE T TREFH SED
M IEER Y — o v A DOMERE

Criterion 41—Containment atmosphere cleanup.
fadt 41 —#MAEER S < O EL

Systems to control fission products, hydrogen, 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.

i D BIHUR AT OBERE & FAER - T AE T I SN D R ORE & iR
L S, #O%%Eﬁ@@Aﬁ%%%fééio;Em$ﬁ§%%§%%Ii¢lﬁ
TET DK, W K UM O E DOIRE 2§l 2 72012, JR PR RNIC I SN 9 5
oy A, KFE | Wesh K UM o 'E %ﬂ@?éﬁﬁ#%% W CTRIT b ivze < T
5720,

Each system shall have suitable redundancy in components and features, and suitable
Iinterconnections, 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.

B x DFRMEIE. B—HE A E LT, Mﬂﬁﬁﬁﬂﬁféﬁ%kﬁmbf®)%ﬁ%ﬁ
HOEM, KO (FTNERDZFIATE 20V ERE L TO) SMFEIREOEMRIC LY | Rk
DLEEHERED RS NFD K D1, R K OWFIEIZ IS 1T Db e L HME, 7D J@VM‘HE B
TR En, FREE, WONTHIRE N 2 A T2 b DO TR TUTR LAV,

Criterion 42—Inspection of containment atmosphere cleanup systems.

FEET 42 — BN 25 77 PR XL R O F
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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.

AT IR KA RIT, ROEEVER O 2R T 2720, 74 NVF—M ¥ 7~ K&
OB O KO BRSO BE Y 2 EHRAER, TS 2 Xy CGFr s ihide b
[

Criterion 43—Testing of containment atmosphere cleanup systems.
fadt 43 —HAMA AR IR KR D RlER

The containment atmosphere cleanup systems shall be designed to permit appropriate
periodic pressure and functional testing to assure

KA TR KA ERIT, RO Z L 23 572010, W2 EHRET) - el T &
D X OWELSNRITIER BT,

(1) the structural and leaktight integrity of its components,
(1) #EER O | K& ORI O 2

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

@) 77, TANG— FoA— RTROFO X 9 22 R OB RIS O HEEL rREME K O
PERE

(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.

(3) FAARDEEA Al REMENT QN IR SR D B 7243 @1’@}3 W K OFEH I EIRR T oty
A MOBEROIER 2 5 DR 5 R0 FEROREHIT WA F T RaFE S5 2
J1IEER Y — o o A DPERE

Criterion 44—Cooling water.

fadt 44— mAEDK

A system to transfer heat from structures, systems, and components important to safety,
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to an ultimate heat sink shall be provided.
2 FEBERNEEY), B ORI D KRB OR LG ~BE BT RNPR T b/ <
TIE R B0,

The system safety function shall be to transfer the combined heat load of these structures,
systems and components under normal operating and accident conditions.

LEAKEREIT ., W HEEEE R OVFREC 20 25 AR OHROSBAREZ BT b
@T&<Tiﬁ%@wo

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.
B2 E LT, GMTERNSFATERWERELTD) FrNENREOEM, L
(FTNERIEAFIA TE 220 EGE L To) SMFE/RROEMIC L D | ROLZEERES R S
NAF2D K DI, BEER M ORHEIZ IS T 2B 72 22 B, D U] 7240 FLEHE , IRIBUR ENIE ONS
FREERE 35T SR T HIEZR B 720,

Criterion 45—Inspection of cooling water system.

88T 45— B HIKZ DO

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.

MHUKFRIT, ROV G 2 MRS D720, BUSHEROBLE O X O 7R B BER O
OIZREBIRIRRA N TE 5 X o EF SR TR 6720,

Criterion 46—Testing of cooling water system.

a8 46 — 15 HIK R DORER

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

MHVKRIT, RO Z & 2R T D720, WY EMES) - e T 5 Lo RitSnie
TEe 7w,
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(1) the structural and leaktight integrity of its components,
(1) BEER O K OVt A E D 4

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

(2) O ENHIKEER O Eifis A REVE K OWERE

(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.

(3) RAfROHEEAFIREN:, W ONTPRFER OB 22 55> OIFEE), (@ K OJEH I EIRRE T ob)
DR ZEOHR DR EEEORKE ST T, R AR X OV BB B S R
(2R 2 R S 5 R iR — y1®ﬁ%

V. Reactor Containment

V. AR AN de

Criterion 50—Containment design basis.

FEET 50— BN A DRX AL YE

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 design leakage
rate and with sufficient margin, the calculated pressure and temperature conditions
resulting from any loss-of-coolant accident.

A EEES K OIS S BAR 2550 2 3 Do TP A I AR 2R 8 13 RS Sl 1 & <
DNERFREEDS, FREHRIRE A2 5 Z Ll oo hiktht b - T, wﬁ@é%ﬂﬁ%
KEMERT 2RHESNEEN R NBEOLRMIZH AL LD L 9 ICie sz
BT,

This margin shall reflect consideration of

ZDORBITITROFENZ B S 2T uTe 7w,

(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
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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,

(1) BRBEEB/NOTZ R LT — K'§50. 44 TED LN, BRI LHHBEREOIK T —
LU, BEERETIE RV —IC’IKT 288 — KIS L E DML FERISNHAET 5=
FNAF—=D LI, E=7 REOREICE EHTORD > TR = 3L — RO 3%

(2) the limited experience and experimental data available for defining accident

phenomena and containment responses, and

(2) FlHIG M OIS 2 D 2B 2 BAREIZ 2 DIFI T & 28R L OV FBR T — 2 Ol IR

(3) the conservatism of the calculational model and input parameters.
Q) FHREET VRN NG A =2 DR

Criterion 51—Fracture prevention of containment pressure boundary.

fEBt 51— RINARRE )N D 2 ) — DOREERS 1L

The reactor containment boundary shall be designed with sufficient margin to assure
that under operating, maintenance, testing, and postulated accident conditions
JEFIFAE A AR N D o & U ITEERIR AR, fReTiREE,. SRR AR M OCFRE TR L T TR D FIA
IRFET D120, TR % b > TR SR ITNIER B2V,

(1) its ferritic materials behave in a nonbrittle manner and

1) 7 =T 4 FRMEDRWEEEZRE RN &

(2) the probability of rapidly propagating fracture is minimized.
(2) THAMERERIRIE O PR R/ NRIC T2 2 &,

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

AT, EERRRR, PRATIREE . BUBIR R K OMREFHOR DL I 1T DM AR N T 2 U B
BEFOMEREE & 2 OMOFME, KORO Z & ZRET DBEORMHEIEMEEZ B EICAN TR
T2 B 720,

(1) material properties,

(1) Bt R
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(2) residual, steady state, and transient stresses, and

(2) &R, EH. KOS

(3) size of flaws.

3) HoRE S

Criterion 52—Capability for containment leakage rate testing.

FEt 52— ANA AR IR =GR D 72 9 O YERE

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.
JR AR AR o e O o ORGSR I 1E D 72 < TR B 22D 2EE X, EHIRY 222
ROPFRFRR AN AIRR G TE ) THEM S 52 K o ICREF SR IThIE R 620,

Criterion 53—Provisions for containment testing and inspection.

fadt 53— A AR OB & ORAI X i &

The reactor containment shall be designed to permit
JRF PRSI AR I, IROFIHENFEEL 722 K 9 ITRGF SN2 TUT e 720,
(1) appropriate periodic inspection of all important areas, such as penetrations,

(1) E@io X 9 723 _RCOEBE R ER 0wy 7 E A

(2) an appropriate surveillance program, and
(2) #5072 BB G H

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

which have resilient seals and expansion bellows.
) HANED & D o — oM~ 7 — & FE O BB O MR AE I B9~ 5 A 2Raxk 51 /)
TOEHAIER

Criterion 54—Piping systems penetrating containment.

Bk 54— KN A Ze & BT DR R

Piping systems penetrating primary reactor containment shall be provided with leak

detection, isolation, and containment capabilities having redundancy, reliability, and
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performance capabilities which reflect the importance to safety of isolating these piping
systems.

JRF-H7 1 IRKS IS e & BB T 2 B0 R 1T, i, fREERE D & & b, ZEME, [FEMLE
WIZ DL BELE R ZREET 5 &\ 5 L8 EOEEMZ KM 2 81EGE ) 28 3 2 KMHe
ZHAD HO TR TT R BRUY,

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.

DX D R RIL, BB & % O BEEEE A IR L, 22 OF OIS TR
WD E D D EHIWrT DRE) i 2 TRREF SN2 T IER B 7RV,

Criterion 55—Reactor coolant pressure boundary penetrating containment.

faEl 55— M iNA S & Il DR im AR =) N D > 2 ) —

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:

JRAFIFEREES) N 20 2R L, IO 1 RESIASRZ BB L TN DT A
. FHZ A DX D RIFED T T AD T A OFAAES Z FRBERR I 7> fth. oD B il Ze AR LI KL
DIFHRTEDLWV) ZENEHSHARVIRY | RO & O ITHANAE BB EES 23 2 b u7e
< TUEZR B2,

(1) One locked closed isolation valve inside and one locked closed isolation valve outside
containment; or
(1) BARZROWNMNZ 7 v 7 SNT-FASRREER 1 >, KOYMAlic v v 7 S 7-FASHREESR 1

o

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

containment; or

(2) A GONANC ABIRREER 1>, ROSMANC 7 v 7 Siu7- PHEERREER 1,

(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
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outside containment; or
(3) HANAEZRONMNC v v 7 - FASHRREER 1 S, K OYMIlZ B BhfEEER 1 o, B0
1EFRIE, B ARRRSMI O B BIRERET & L CTEM LTI 6720,

(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.

(4) ¥R O NN BEIRREES 1 >, L OYMANC B BIRREESR 1 o, RS IE, A
KaMUlo HBfREEER & LT LTI beun,

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.

FEANB ZIMU ORRBES 13, AT ETREZR R VA& ISR L TRk S e T Ude b7
W, EoEENE) )RR OSE . BEIREEERIL. LV SEOReME B2 DIREBICR D L9
WAL SR ITR 6720,

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.

MWD T A D UWNTEINDITERE LT T A OBFEHIRET D vTReME & 5 UM TR % /)
FRIZT 272D OO 22 B2+ R L2 RGET 27O MBIZ R U THE S
TR B0,

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.

war, WG, ROWBROEOR b, AP oA, &0 Wk BB T DRI
DHEDIEBM, KOWREER & FMAZROMER & WD XD R DD B DR LGEZIRET S
BRI, Y1 NED DN N FIRFRE, R OWBRRRE 2 B EIC AN R T UT R 720,

Criterion 56—Primary containment isolation.

fadt 56— 1 YAK AR DR
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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 defined basis:

RIS IR P AUC RIS L, 1 IRESIA SR 2 Bl L TV o4 71 d, il 7 A D X
VIREETED T T ADT A » DRI G IRBER A M O AT R IE S EFATE D &0
D ZEMFEASNARWRY | RO IO ITHEMNAESRRBER 230 2 DL7e < TR B2,

(1) One locked closed isolation valve inside and one locked closed isolation valve outside
containment; or
(1) AR ZRONMNZ 7 v 7 SNT-FASRREER 1 >, KOWMilic v v 7 S FASHREESR 1

o

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

containment; or

(2) A ZZOWNMNC HEIEEER 1 >, ROYMIllC e v 7 S -BHEEMREER 1 o,

(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

(3) #MAZRONMIC 7 v 7 S ASIRREER 1 >, ROSYMANC B #hiREESR 1 o, i
L3RS R OSMAl O B EIRREES & LT LT3R 5720,

(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.

(4) A ZR ORI BBIRREES 1 >, R UOYMANC B #hIRRER 1 o, R IERIE,
KMo HEIRREER & LT L Tide b 7220,

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.

FEANEZIMA O BRBEF 1, AT ErlBE7eBR 0 AR SR ICHET L Gk S e i g Ze o7
VN, EoEENE) )RR OSE . BEIREEERIL. LV REOREME 5 X DIREBICR D L9
AT SNRITNIER BV,
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Criterion 57—Closed system isolation valves.

Yt 57— PSR ORREEET

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.

1 WA a2 Bl L T D2, JFFmEAME AT 2 ) — 2T 2 b O TIEZR <,
ORI E TR I RUCEER I ERE T2 b DO THRWE X DT A T, BE) H 2V (3hisE S
NI O, &2 W3R FERIEREED, D72 e b 1 SO 2 A 72 < TERS
AN

This valve shall be outside containment and located as close to the containment as
practical. A simple check valve may not be used as the automatic isolation valve.
ZOFE AINEEG DIMANT B o TIAT L ATRER IR W AR ASICHII L TRRE S iTh
Tlebrpvy, fiH Wb T, AEIRREER & L CTHER L T3k b,

VI. Fuel and Radioactivity Control
VL RS X OV e 21

Criterion 60—Control of releases of radioactive materials to the environment.

fEEE 60 — BREE~ ORI E O R HIZ B3 2 E

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.

JRF 1B ORFHIIL, TRISNDEE LOFREZE O FIF OB EEERRFIZAE LD
SRR AR DT v OO U PR E D JilH e WO A B U 2 BUREE TR BE 3 4 A0
B9 5 FEAEENRTUTR B0,

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.

Brio, i FE L BRWEHIERBE SRS K » TR~ Z D X 95 72 i o e skt U B E 7
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S EORIRARE LN D & FRINDHEITIE, BUMEWE 2 & TR AR b ONEAR O
T 2 B3 5 120 O3 IR 235 T S e < TR B ey,

Criterion 61—Fuel storage and handling and radioactivity control.

FEEF 61— PRI TR & B F KOV O H#E

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.

PREHTIER & IR, O EBESEY) . S OV RE 2 3 T & DRHFE T, 18 H K O E FHCR I
T CHURLEMELZRIETE 5 L ORISR ITIUT R B0,

These systems shall be designed
D FRlE, RO XD ITEFF SN2 TR B0,

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

(1) 224 FEERESR OB 2 ERRRAE R ORRZ /TREL T2 e AT 52 L,

(2) with suitable shielding for radiation protection,

(2) BB DI DG IR EZ H 5 Z &,

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

(3) LI Z2HsHA, B, ROVT 4 V2 —RfEHTH &,

(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

(4) FAEEEA L ML O FRREEGR 5 &\ 5 224 b D BB % SOk 3 2 5 I K OV mT REME %
b ol EREBSRER N AT HZ L,

(5) to prevent significant reduction in fuel storage coolant inventory under accident

conditions.

(5) FELIRVL T CRRBHITHCR A IRA R OFE LB 2B < 2 &

Criterion 62—Prevention of criticality in fuel storage and handling.

Fadt 62— B O BT L OHER MBI A EER OB I
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Criticality in the fuel storage and handling system shall be prevented by physical
systems or processes, preferably by use of geometrically safe configurations.

PREL D RT TR K OB RIZ I T DR AU, HPRAIITERT A 22 2R B X 2B R H 5
WE T R R L o THIE &R 67220,

Criterion 63—Monitoring fuel and waste storage.

fatt 63—kl LOBREMITROT =4 ) > 7

Appropriate systems shall be provided in fuel storage and radioactive waste systems and
associated handling areas

PRBHT B S OV PR BE S %2 L A ONZ B O Bl O XTI, R D BB D 72 D25 B 72 52 03
BT DART TR BN,

(1) to detect conditions that may result in loss of residual heat removal capability and

excessive radiation levels and

(1) ZREEBRERET) O P2k B QMR L~V DI & 72 2RI O

(2) to initiate appropriate safety actions.
(2) Y72 B ED R

Criterion 64—Monitoring radioactivity releases.

fadt 64— MARIHOE=2 ) > 7

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.

R SN 5 S EOFS A G Lol ERR L CEF R IR Sh 2 B0 & 5 s ie
(2B U, AP A A IR DH S, 0 B B Tl R oD vy KK PR B P s 2 B3~ 2 22 )
BaEk, KOFEIRILOETE=2 1 72T 5 IO OFEPR T ONRITIER S
ZNAN
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#HWREFQD 10CFR Part 50.48 Fire protection M FI1ER
§ 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:

(a) (1) 10CFR part50 @ FIZHA S 45 AR A, F 721 10CFR part52 & FIZ5A[ S
A5 B U 72 RE AT O FFE 1L, 10CFRA50 MR A OF5#t 3 2 i 72 9k SKBLRERT I A4 FEhin L 72
FIUTR 57220, ZOKKPREGHEIILL T OB A NERIN TV D,

(i) Describe the overall fire protection program for the facility;

(1) ZOhF%IZBET 2 2mi 7 kK KET 7T AEHHT 5 Z &,

(ii ) Identify the various positions within the licensee's organization that are responsible
for the program;
(i) Z2O7' w7 T NI L THEEZA D MBEN O 252l + 2 2 &,

(iii) State the authorities that are delegated to each of these positions to implement those
responsibilities; and

(i) TN oDOEEZBEITT D TOICHEKBA~TAESNDHERZIRT 5 Z L,

(iv) Outline the plans for fire protection, fire detection and suppression capability, and

limitation of fire damage.

(iv) KEBTE. K SEEN K ONH KRB ONT K SRR DFIBRIC B3 DRt R 2 gk 42 2 &

(2) The plan must also describe specific features necessary to implement the program
described in paragraph (a)(1) of this section such as—

(2) £ Z0FHEIF@M THENT 07T L2 FTT 2T DI R RS 2l L7
FE s, FOEERE L TUTOX I REENET LGNS,

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

(1) KKFUROFEIRIGT K 2 KIFE L EE 722 N B K O LA

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

(i) HENEOFENC X2 KSR &M AT A
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(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.

(i) 77 > FOZEAFILRESIDMRFE S AL D T2 DICEH B obdn ., Rft, HEmITx7T 5 k5K
B HIRT D7D DFEL,

(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.
(3) FFaf SR IL, JEKPTHERTR & | £ OFHROAZE R FIH A, NRC 23547 O
HRFF AT O T 2RI 2 F TRk L, (REFLARTIT R B2\, 72, FFES NI FEFIL
BFIRDOBGETOEE 4 A I 47tz SERITIRE LTI 5720,

(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.

(4) AED Parts2 Db & | FREEKRE, RETRGE. £ 7213 BUE T T DFF#E O HEEH 1.
10CFR50 [fHI A Dfa¢t 3 (21T DAEHER 27T o b DRI & FEFET 5 T2 I E 2 k5
BIRERRGTOMERE D, Wil & i 21T R TR B,

(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.

m)wmmw%ﬁMHi1m9$1H1H%ﬁh@%ﬁﬂ%ﬁ%btﬁ%ﬁ%%ﬁ@t
2, AR ICBE LT 10CFR50 BRIl A g 3 2072372 DI B 7n K SBT3 &
EHTND,

(1) Except for the requirements of Sections III.G, IIL.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—

(1) 1979 4F 1 A 1 H AR IEESGE /] 2 BUfG U7 i 3R, B O kKPR iR
OFPHTIEFHHI R OIL.G, ML.J, M.O PSOZAHIEH L,

(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
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before the effective date of February 19, 1981; or

(i) 198142 A 19 AOfEfTH (10CFR MAIR) LARTIZFEAT iz NRC O KK Pj# %L
RS S B S LTS BTP APCSB 9.5-1 OffHII A OHE i 7= 9 & NRC kB 1C
Lo TRO LN TV HEERFFEF I L VIR I, T S L7z JERPRERT R,

(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.

(i) 1976 4= 8 HlZAF Sz BTP APCSB 9.5-1 OFftHI A O LLRNIFAT S 7o el iy 7z
KK B anili s T NRC IR EIZ X - TR b KKK,

(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, III.J, and III.O.

(2) 1979 4 1 A 1 HLARNZERSFF AT 2 B L7z h 28 8EpnE, LG, TLJ, 0.0 D%
2 BRI R O3~ ToXERH#EHRICE LT, @M AT ae e & CHIRI R oo F 244
7z S22 TR B,

(c¢) National Fire Protection Association Standard NFPA 805.
(c) A KBh AWk NFPASOS

(1) Approval of incorporation by reference.
(1) ZHIC X 2 CEIEORT,

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.
NFPA Bit% 805 12001 #EhiR, #RUEEKFFEET 7 > b DK FERHE O TEREFS 17177 I HE |
(NFPA805) (&, ZOETHZRINTWD, I, BEREROT 4 L7 X—I1285
5U.S.C.552(a) & 1FCR part51 OZMITHE, GHFF 2 2 & 2kRB &I,

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
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the NFPA Online Catalog (http://www.nfpa.org) or by calling 1-800-344-3555 or (617)

770-3000.

NFPA805 ® 2 v°— |3, NFPA OB A % ~—H—E X[ (1 Batterymarch Park, P.O. Box

9101, Quincy, MA 02269-9101), NFPA #7141 % v 7 %@ L C PDF AT
(http//www.nfpa.org) . 1-800-344-3555 £ 7213 (617) 770-3000 ZFFONHFZ &2 L » T

AFTE D,

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.

NFPA805 @ = v'— (%, NRC M ZEfE (Two White Flint North, 11545 Rockville Pike,
Rockville, Maryland 20852-2738) & NRC /A#¥&#}= (Building One White Flint North,
Room O1-F15, 11555 Rockville Pike, Rockville, Maryland 20852-2738) T & & A[AET
HD,

Copies are also available at the National Archives and Records Administration (NARA).
Fo. A IENACGERSE R (NARA) IZTHEREETH 5,

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.

NARA OAEFHZ SN TIE 202-741-6030 I[ZFEZFET 57>, HP £,

(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:

(2) NFPA 805 7o D fish, 8, R ONBMNHIEH, AHiTiE 2001 £EE NFPA 805 (2R
SNONENSOFS, ZH, ROBIMFEIZOWTHAT 2,
| | | | | | | | | | | | | |
NFPABOS MDE—EIZFH (TS Goals DFEE (NFPA80S M e ERT %51 F)
- Nuclear Safety Goal.
The nuclear safety goal shall be to provide reasonable assurance that a fire during any
operational mode and plant configuration will not prevent the plant from achieving and
maintaining the fuel in a safe and stable condition.

< JRFao BEE
ST BARIL, 722 25T — R RO T MELEIZE T 5 K EIFITB W TH A
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Bt Z RN DL TE LTIRBED R K OWERF 2 05T 72, &) BRI RRE 2 20635
HDOTRIT T2 B 720,

‘Radioactive Release Goal.
The radioactive release goal shall be to provide reasonable assurance that a fire will not
result in a radiological release that adversely affects the public, plant personnel, or the
environment.

- JRE R R oD H AR
TS RERCHIIRF 0 BRI, KRIFICIE R, sk e, & L < ITBREICERE % 5 2 2 I RE
HEATRW, L0 ) BB RRGEL T 2 b O TRIFUTR B2,

- Life Safety Goal.
The life safety goal shall be to provide reasonable assurance that loss of life in the event
of fire will be prevented for facility occupants.

- Nfnfri# D H AR
NRFED BAEIT, KK FAE LT d O AR R FTAE OO b EnD, L
I AR IREEA IR T 2 b O TRIT LR B 7220,

-Plant Damage/Business Interruption Goal.
The plant damage/business interruption goal shall be to provide reasonable assurance
that the risks of fire are acceptable with regard to potential economic consequences.

- Wiz DL FIE T T O B AR
i DR/ FHE PR T O BRI, IBERRRENEEBICEA L TIFAWRETH D & 9 kK
DIGERME~D G R IRFEZ 1AL T 5 & O TRITFIT R 6720,
| | | | | | | | | | | | | |
(i) Life Safety Goal, Objectives, and Criteria. The Life Safety Goal, Objectives, and
Criteria of Chapter 1 are not endorsed.

(i) Ao B, B9, ROJEHE, NFPASO5 O~k 5 Ao B, H
B, ROFEHEITORGE L 720,

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

(i) MisxOHEE/FETWTOREE, AR, L OHYAE, NFPAS0S D —HIZHT % i
BEEERWCO B, B, ROSEEIIMRAEL 720,

P

e
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(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 (.e., feed-and-bleed) for pressurized-water reactors (PWRs) is
not permitted.
(i) 74— K- T¥ K7V — ROMH, 1.5.1 E(b) L V) DMEREEE~ D & & T2 8

WC, MESREERXY U —7 07 (PORVs) & —{K & 7¢ o 7o @ EFREMU AR o 7%, E
KB4 (PWR) D72 OJRFHmEIM OFER, EOHIE, 3 X ORERRERET) (3
BRbb, 74— R T -7 V=N 2T 5700 KER#ELEFIEFEE LTS
ALTNRYY,

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

(iv) HEEMEMAT, 2.7.3.5 HIZHE O RHEEMEMATIZ, RIEWT 7' 0 —F OFHE O RS
FICIFER S,

(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.

(v) B —7 v, BRI —7 MO T, HH 3.3.5.3 TER SN D KRASFERER A1 72
ﬁ?H?”%&p?éﬁb@K\%%ﬁ3~?4Vﬁ%%bt#*?»%L%?é:&ﬁ
TED, HDOWE, FEORE LNV ET- T 2O HEIEEEAS AT LZ2#%ELTH &
moit\mwgﬁakwr%&)/&%fiﬂntm%iﬁuémfm@w

(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.

(vi) KOG &BLSY, 3.6.4 THIZIIT 2 KOHEE L ELICHONT, 42V v 7K TEIN
ToBIAMIAGE S TRV, 3.6.4 THIZIS T DK DOHHE LBl ORI 2521 L 5 & T 558w
BASE L, @@WIDIZHEV, FFEIEDT2d OEREZ SR L2 T2 b7,

(vii) Performance-based methods. Notwithstanding the prohibition in Section 3.1 against

the use of performance-based methods, the fire protection program elements and
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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;

(vii) N7 =~V AR—R RE, T =< A= REOFERAICH L, 3.1 HTO%E
Lo 69, % 3 EOKKPER I O ESE & RAKROREEMFIL, Z O HEDOM D
FTCRFAI SNTNT =<V ANR—RA NIEIZ L DXL A2 1T 5 2 N TE 5, KKBER
B DEFR & FRARRDORFH B DT DI T =< L AN—Z NEZHW X 9 & T 5387 i

31X, §50.90 I2HD X7 ﬂkIEﬁ@t&b@ HEG & a2 L il 6720, Lo
T A =R AR ZADEM AN TS E I R ST O BEE . EIEEE NE
G LTEDHGEEER L TR,

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

(A) JRAF T2 a & OO I BE 95 NFPA805S IZHIRE S4L7e/ N7 o —~ o A BAE,
PEREHAY, KROWERERMEZ N/ L TW\WD Z &

(B) Maintains safety margins; and

(B) ZEMHELAERTLZ L, KD

(C) Maintains fire protection defense-in-depth (fire prevention, fire detection, fire
suppression, mitigation, and post-fire safe shutdown capability).

(C) KKPEICIRT 22 ElE (B, KSdamn, Ko, ffn, KEREER DL
5 IERERE) %é’%ﬁﬂ‘é Zk

(3) Compliance with NFPA 805.
(3) NFPA805 ~7 HEHL

(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.

(1) BAEAEEIL. 19794 1 A 1 HLARNEIR 2 766 Sz figk T, SEORT 75
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7 (b) IZHERLS 2 KK H B O 0 & LT NFPASO5 (ZHEALL T vy, 72 1979 4E
1 H 1 HUZISEER 2§55 ST et Tl KRPGEDOFFESM & L C NFPASOS (ZHEHL L
VC%)J:(/\O

The licensee shall submit a request to comply with NFPA 805 in the form of an
application for license amendment under § 50.90.

§50.90 (25 E | AW EIGH 13 NFPASOS (ZHEHLS™ 25 7= 60 DFFFFE LD T2 60 HEHE 212 1
LR IEZR B0,

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.

HEE L, Fa R OFFERIFOBEIEETIXZICEDL D b O &2 BFE L fisk O AR L O
Z DHAEA~DMBIMEIER % & A TORIT TR B 7R,

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
1dentified orders, license conditions, and the technical specifications that must be revised
or superseded, and that any necessary revisions are adequate.

JRAFIF R T OFATAE . L ITBEE RS L7208, %ﬁ\%?*@ BLOEES
NHNE T TNICED DN EH kg, HEREERLZEUNCHR LIcita23 07
FERZIRE LI2GE, BT, itiﬁﬁ%#h%btﬁﬂ$ﬁ%%mef%iw

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.

BALHE, 3B R4 LB IC L 58 1%, NFPA805 O i & Mz Hffr AR I e+
D M IMEIER 238 7] SNICFFEE EROTEA TR T TR B0,

(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.

(il ) ARATHUSE 1L, KEPET 7 7T K0T 7138 E T2 NFPASOS (ZiE& T 5 K 9 AR
T 51T, NFPA805 D 2 D 7 ikm D FAT (TN TOMBERFM 25 O T2 /0hT) %58 T
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. Z® _EIZ NFPAS0O5 #5F4 B 720D, i iBUGE DIRELEZ KT 5 X912, Koo
zum>w>ﬁfgkéﬂ5k“%£ﬁu B LR T TR 57w,

(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:

(4) NFPA805 AT H72DD IV AT AT 4 —A RERIINT =< A=A D
ﬁaﬁomTW%%iNH%%5 CHEILT D7D, VAT A U T4 — L RRONRT f—v
AN—ZA RORBREREST DL LN TE D, TLTERIX IO 50.90 FIZHESSERO
WEDIZHOT 7 r—a OB TRITNER 6700, BEE EITFEETN T OR
RORBREIE LIca . AR R EOREH 5 W IIEEEN G LEFFREIZ. 77
Vr—3a KT 28R TE D,

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

(1) 7 J12e 4 L OO FiHIZ BEi# L€ NFPASOS (TR E Sz /87—~ A B IE,
PERE Y, 36 KL OMERESEMEZ - L T\ D Z &

(i1) Maintain safety margins; and

(i) LEREZMERFT D2 L. KO

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

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

(iii) KKPTREDZED#E (KT, KO, RS, B, B X OKEFRERD
LT IEERE) MR D 2 &,

(d) [Reserved]. ffEEH

(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).
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A fire protection program that complies with NFPA 805 shall be deemed to be acceptable
for complying with the requirements of this paragraph.

(f) 50.82 % (a) (DTHEL SNDBELRM LIRBTHBUSHE I, BEHEWE (b
P—REHEEZ LG HDRE) O, T EHA 5 & 2 LGS KEA~HHLT 572
DDOKKYHET v 7T NEER L2 T e 5720, NFPAB80S (ZHEIL L 7= K KB 7 m 27
T AE, AREOBERFEHEZMZT L AR TED EHRT,

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

(1) kKT v 275 AOHBNILLTO®EY Th b,

(i) Reasonably prevent these fires from occurring;

(1) ZhbDRKDFEEZGBINI<,

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

(i) WA — FORIR & 72D k5K, BLOKKEOREZELITHRE L., §il# L., Hk
T5.

(iii) Ensure that the risk of fire-induced radiological hazards to the public, environment
and plant personnel is minimized.

(iii) KKIZE VB S Z SNDHEHBENAY— FRAET D, A%, BEL LORETOAE
KT D AR R/ NRIZH A 5 TWD 0, HER T 5,

(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.

(2) FEFITEMICPHAA T 17 7 AEEE LRITUE7R 520, BT ESH 1T DFE
IEFFEOFRBEREA 1 U T, MBS U CEEAEEE LRTIUT R 6720,

(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.
(3) E%iﬁf'? Y R ORBRTEE 2 ZE L. BESRANT— FOJRRE & 22 D ik, & AT A,
B L OHEE KT D KEPTEDHAIELART SRV X 512, B ATEFE 13 NRC D7&RE7R
k)d% TuT T LB ETLENTE D,
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#HEEHB 10CFR Part 50 Appendix R M F1ER
Appendix R to Part 50—Fire Protection Program for Nuclear Power Facilities
Operating Prior to January 1, 1979

I. Introduction and Scope
Il A>vbuXrvarfORAa—7

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.

AR, 10CFR50.48 (b) TRENDLHEZFRNT, 1979 4 1 A 1 A LI s 2 B
e LTI EATIC R L CEA &b, OO T 5, & D EO—AIEIZES
LC. A A @ Criterion 3 Z i /& 3 2 72 OIZELR &4 5 K EKBTFEX R 2~ T,

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."
BEIA @ Criterion 3 1% 24 FEEEZ SSC (MEEW ., A7 A, BHR) (TKKLIBEHOF
REME & B2 | DL RELR EFERIZ, /N T2 K517 A v an, BESRIERL
) LTV D,

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.
KROEEEZEZ DL BRRBEAMFILZER L R LIS ET22NH6D T AT AT,
WK, ETCHLEETHD, BRERLINLDY AT AANDH A—TF, WHKOER) S
boiloff ICE VY | JFLDX A =TI/ VHLM D,

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.
"important to safety," . "safety-related,"& 9 FEIL. Z DI R 2K T, X TOL L
RRICEHT 2D L LTHEDILS, "safe shutdown" &\ 9 3BT, Z OFHHIO KT, &k,
IRIRAF ILEERE O I S D,
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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:
KFITHBBBFIL T AT MBS 20T, £ L TERL, KEBAZRORI T, &t -
ETDEBIC L DB LREMT D2 AT LORIERITIAROLZAITIE, FEEMIITE
G270 D T, BRRBRUEIL 2 ER, REFT 2 2 AT 2T 5 KEEE ZHIRT 544
ZMET, REF EAET 2RI K DR E AT D12 DICEREND VAT LD KGR
FHL2RIRT 2 MEMEL D | LD ITE,
SIITEHIEZED L LTWH00? flziE, BEBBAEET 2 VAT b0k Kbk
FaP< I Lid, FEERICITEERBENIIE Z 59 KEPEZ > T REZOT, 2HiF
FHETIT R, BRFELERHRRS RGBS LY, OF?

(1X) OfFR . Z Z TV HELENBREE LT AT AE KT 5 HEML THIUL, KEHE
ARSI 2 SN E WD 2L EZRRTN D, AUEE ThoTh, AR D KEEZEZT
T OO HIXESEEITRY,

Safety function Fire damage limits

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

%50.2 DER control station(s) must be maintained free of fire

Safe shutdown ®HZ5|H#H Y, damage by a single fire, including an exposure fire.l

7272 L . Hot shutdown, Cold #l|ffl=E & L < IZBAKIHE) S miRfE L2 2k T 5 D

shutdown & HIZERMNEN? (TS ER—RFEOILEN H— KK L2 EERND
IO S TWaTiE by, B kKX
exposure fire b & 5

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.
IIRAE 2 BT 2 OB 7e RO R T H—k
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FIC K DWEZZIT THEDRW, 72720, —RMITH
MG T 72 BEEIANIIERR S 50, EEh L 7201

T2 6720,
Design Basis Accidents Both trains of equipment necessary for mitigation of
%50.2 DERH consequences following design basis accidents may be

damaged by a single exposure fire.
wRat LAET 2 F ISR 2 HEZ MG 5720
B CRMOIEE I H—D T 7 AR— /k—k“TE
HLTHEDRN

(design basis accidents {22\ Tid NRC @ Glossary
t 2 MR, http//www.nre.govireading-rm/basic-ref/glossary/design-

basis—accident.html)

1 Exposure Fire. An exposure fire is a fire in a given area that involves either in situ or
transient combustibles and is external to any structures, systems, or components located
in or adjacent to that same area. The effects of such fire (e.g., smoke, heat, or ignition)
can adversely affect those structures, systems, or components important to safety. Thus,
a fire involving one train of safe shutdown equipment may constitute 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 ARV — kK 7 AR=T ¥ — KK LT HDKKXINT, Haxk £ 73
DA SEEE- U HaZk KB ALE T 5 F 7o I3 45 K KU B % (ﬁéii%ﬁ
) MR, REE. ETIIEG OO (FBG Lan) KKDOZEThD, €D LIk
K (=7 ZAR—=Tx —KK) O (B B\ £33 AKE) 13, e LEERMEY),
R, ETC i’r%%”“ CERELEZ L, o T, (DEZERD S HARMOZL T BRI
HA4 2 K0, R CKEKIICRET 2Z2EHARAOS 5 AT ORMICHT 207 AR— )
— kL 720 [ QZERUSNOFRM NG 2 K0, (F L) 7 Uk FE
TOZLEROMABMICK T LT AR—TV vy — kK LD (ZESER 44 LR
http://www.rs.kagu.tus.ac.jp/tujimoto/shiryo 4 4.pdf).

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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2O EDOHT TY —IZAD AT LKL Tl b Bs 72 S ER AN S 5~
EThD, MoORE EEETHIEROZELENT DD b b N2 a5 LR IZIER
FLRATNERYV AT AL, B—o 7 AR — U vy — K CHERETEL LT H D u,

II. General Requirements

T — 2R IH

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.

AKKBET 0T T h (—E, BRENTWDHOT) KKG#ET 77T AL, ThERO
JR1- 77 P TRESNRIZR B2, 707 T A TiE, ©48 EEEREEY, v AT A
TR E2 KENSI#ET DEME (policy) Z3.CC, 7177 LEFITTH-0DFE, AE,
wHEOOTOIMNENRDDH, (FELHAL TR ?)

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.

KEBGHET v 7T ML, NEEE LS TOSEANDIRIET, 7voF O ATk Kb #
EIRF I ZEDOW T 2B L TV LIRE 2 5 Z L BNHPR DR T, fEonhldz bauy,

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:

KKPET v 77 2T LD HICK LT kK= 7 OKKPEL RS P L= &
TP ERILETRETH D,

To prevent fires from starting;

RPN

To detect rapidly, control, and extinguish promptly those fires that do occur;
W oI, MflB L E Y 5 2 KKEDELH 72T K

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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HAKT AT ATHEIZIHT Z ENTE RV kRITHR LT, 28 EEEREER, AT 4,
WENLGEIEILEZT WK S ICh# T s 2 &

B. Fire hazards analysis.
A fire hazards analysis shall be performed by qualified fire protection and reactor
systems engineers to (1) consider potential in situ and transient fire hazards; (2)
determine the consequences of fire in any location in the plant on the ability to safely
shut down the reactor or on the ability to minimize and control the release of
radioactivity to the environment; and (3) specify measures for fire prevention, fire
detection, fire suppression, and fire containment and alternative shutdown capability as
required for each fire area containing structures, systems, and components important to
safety in accordance with NRC guidelines and regulations.
FIER DN H?

B — FRMT KK — NI, BREGEE ST KK PRE R R v =

TIZE->T, UFOHEMTERSARITIZR LR, (1) B COEFEIE IiTEER
KRN — REZETDH, (2) MEANDH LD LGHTE R, BAELTKKD, Ff
FOZRRFERFIEZEZ TN S L ITRESOBSMEYE OHEE 2 f/NM2 T 58T
HHT 2R ~DOREEZPEST D (FPHIT2), (3) ZRITE > THELR SSC 2 G5TrZ
ALENO KKK D v D, HEkBhIE, KSR, Wk LK DE Lidn (BhkX
H?) A A DEERIE IEBERED 7= O D 7k %Z  NRC DA A KT A B LOFEHEIZHE - TigE
ET D,

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.

C.ok B bpgRE  KEBHIEBERRIR, 24 BEER SSCITxT D kKA — RARFEET 5K
KB RB W T, UTO— 422 L < TERR B 72R0y,

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

B D KK — FaeRpE L, £ L CHNRY#ENET 2L

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

provided.
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3. Fire detection systems, portable extinguishers, and standpipe and hose stations shall
be installed.
KR AT b, W KArde X ONEREEKE 70 & NTR — AP RE Sl 5720

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

Bik oSU T (BT ?2) FITBEHEARM, b L <IXZ O N LRREBEAF 1D
OICKIEE SNDLERADI AT LERITHIREZ T HTDICHRE S NRITR S R0,

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

FEREAT OB, fER S v, A S du, 26l 28 2 TSR BUG IR S uiald7Ze
SYANAN

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.

KEEH EVHK T AT LS, RER & FI CHEUNCE A MR SRR LV | BREF S,
BRIE S, MRS, A S RIEZR B0,

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

ZDHDORKANY T LK AT L - B OFE) &2 RFET 2 B FIAD WS S valdre
5720,

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.

DAEOIFIEET) KKBFES AT ATIR, H5 ) T ORERFIEPHER TE WSS
Wi, REBE R ERE L AT AEHETH &
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III. Specific Requirements

IO ARE B SR IR

A. Water supplies for fire suppression systems.

Two separate water supplies shall be provided to furnish necessary water volume and
pressure to the fire main loop.

ATHEKRA~DKRBAS 2 DO 72 KPS T A7 2K HED main loop ([ZHE/KE &)
TR T DT OIIETH S,

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.

2 JTENENITKS 7 R T B &) 7R W B ds L ONNE S L T TR S AL D
REBEOK (I, H172E) 226 —LLEOBUKEIC XL 5, 2 SOGEES LizfaKiZ, 2 >0
DEES TR S 7 DR ETTZ T, 2D OFEKIL, —RMOAKPZE R DIV, 7%
D DRRFDOBFRIT 2 BN &5 | FEES L TWRIT IR B 7220,

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.

FNENOREKRIL, BRICEEG T2 7T EITEOMOT Y 7 T ERERZE DR &
LRBEIZEAET 22 T OKENAY— FEHTIN OB L S5 KO MLEKEZ 2 R
Dleo T TE 52 &,

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.

Wk & o 7 DR HEKEHEKKOFHFA THE SN D GEITIE, 5EIZ O OW RN T5 1k — 5
2, BERNE I KV IHKICHERKREHRT S22, 2o 7HAD v AL T R R
v 7§ HHED NFITIEITFFR L72\,
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Other water systems used as one of the two fire water supplies shall be permanently
connected to the fire main system and shall be capable of automatic alignment to the fire
main system. Pumps, controls, and power supplies in these systems shall satisfy the
requirements for the main fire pumps. The use of other water systems for fire protection
shall not be incompatible with their functions required for safe plant shutdown. Failure
of the other system shall not degrade the fire main system.

22009 HD 1 D%ZDMOKIEE T H5EIZIE, AKFRITEFAICEE S TEBY , HAY
X%Au%ébfwé’ko:ﬂ6®VX7A@¢V7 e, EIe 1T KROE &
2, TOMDKAKI AT DEIT T v b OREREIRICHE L SNHERE L REE
MIRNZ &, TDOMD Y AT DOBIENAA DY AT M 520 &,

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.

BB 72 R e
WA NS SOTHERET O X O 725 IR REE S 2. B OKOME 2 thilrd 5 Z L7 <
fy%fyx%%@mt KR AAL N =T Dz RS 5 2 & ZAHEIC T 572012
KEAA =T ITRE LR T IE R 5720,

C. Hpydrant 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.

ORGP D)L S

HE & 2 WIEFENE K RA~OKOAEALE ST TITRT H 2 WIFHEZ 3 272 9 720!
THAEAE & AN O K Ae % [RBET 5 IRl 238 L 722 < TIR B 2RV,

D. Manual fire suppression.

Standpipe and hose systems shall be installed so that at least one effective hose stream
will be able to reach any location that contains or presents an exposure fire hazard to
structures, systems, or components important to safety.

D.FEDIH K

Dip &b —DODHMRAR—AA N Y — L3, e EEEEE, RS, £ ~0x
I AR=T ¢ = KENEGEND ETCBAAET D2 HALEIC B JE< L D1, AZ v RS
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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.

Fode RS, TR, E TR DT 7 AF— Uy — KIS END EFIITEET D
ETOTY TR LT, ERROZ R REEREZ WREICT 2 & 5 227 7 B ARt S uid
IR,

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.

AB 2 RN T L R—=A AT —3 3 ) PWRSHNAZR M ONEMEL ST 7220 BWR %
AEZROWENCERE L e by, 77 » MNEA OFRHEIZ LD | {HKEE DA
NETENRWNEE, BHEIRNDORALZ o R TERIIR—ART =V g v &2 HKERE
=T LIS D+ I3 I B R O3 & % mndn H OFGKICHS T 5 Z & b AlRETH 5, BWR D
RIA T2/ WZBEL TR, ARA—ZART R T A 7 = VN 72 HALEC S JE < AS—
AEMELIZ) AT, RIA Tz NVIMNIAZ Y RN TROBR—ART —va U ERE L
T EZR BN,

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.
E. 7R — 2 DKL ER

R—=AEDIMNIENTHDHHKE—ZAZONWTIE—F, XAFHDOREZ 2 K314 THAR—
ANZHDUWTIE 3 4FIZ 18], 150psi & 5 W MHTH A HEE O i KGERRT /) K D 50psi miVE S
DED BT TRIERBRZ 30 L 722 < TER By,

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
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components. These fire detection systems shall be capable of operating with or without
offsite power.

F. A B K S

HELCRIREI S AT AE, oA 1L E 3L O ZHOEa~D = 7 AR —T v —k
KB EIIAET D, A HREEBFTOT X TOXETRE LRTFIUTR S 220,

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.

G. 22 A5 1L RE D K KB

1. ZafF ik FEERREY, KRR ORI LT, UFO BT, kK2 X 252
IR D KRBT R AT ORI TR B0y,

a. HEHESUIFFFEHOHIEHA T — a U bmifE b 2 EZR L, #2772 DIcnEE e —
RHNE, KKRIZ XL DHBEEEZ TR0,

b. I D MIRATE (R AR L, MR 2 72 DI B Rl 2| 72 RFREILANIZEIE T & 5,

2. Except as provided for in paragraph G.3 of this section, where cables or equipment,
including associated non-safety circuits that could prevent operation or cause
maloperation due to hot shorts, open circuits, or shorts to ground, of redundant trains of
systems necessary to achieve and maintain hot shutdown conditions are located within
the same fire area outside of primary containment, one of the following means of
ensuring that one of the redundant trains is free of fire damage shall be provided:
2. ZOHID G3IZBWTREND BOERNT, @iREIEEER L, MR 2 oI n g
7R DD FRY] (redundant trains of systems) D7 — 7 0% E (R hyra— k.
BREIRE . HUASIZ K> TIEB 2 0517 5 BMEBI 25| S 2 LS5, BT 5 IFL RO 4
Gile, T NRMEE) B KA SRONDRE UK=Y T (fire area) [ZFXE S L7
BT T, BEDORIND 5 H 1R5N3, KU L 2BEEZZ T 20K D12, LT OHVED 9
L, W2z L TER B,

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
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supporting such fire barriers shall be protected to provide fire resistance equivalent to
that required of the barrier;

a. BEORINOr—7 v, HEE KR OBES 2L 2R OMEK A 3 RO kiEER & 5 &
PRE SIVTZBKIEREIC K> Tty 2 2 &, BIKIEEEZTERT 2 b L <I3FFT 21 E M
PIE. BHKIEREEIZ R D DD AMERE & FSEOMRE AT 5 L) ICR#EINRITIER S
720N,

b. Separation of cables and equipment and associated non-safety circuits of redundant
trains by a horizontal distance of more than 20 feet with no intervening combustible or
fire hazards. In addition, fire detectors and an automatic fire suppression system shall
be installed in the fire area; or

b. EEDORIND r—7 v 28 K OBRE T 5 LR DR ITIE F R0 K K DG
& DTN DIAEEERE 20 7 ¢ — FEAEAR R BET 2 2 & MNA TR HE#R & BENE X
VAT AE, KK Y TRICRE S RT TR S0,

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;

c. BEORINDr—7 )0 BEEKOBET 5 IELZ2RORIEIL, 1 Rk OB KEEREC
FHEe = & A CASUEmeR & BENEA Y A7 AlE, KK Y 7 RICERE SR T e b
R,

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

REMA L S TR WA N TIE, Lo KK#ED S 1o, FIFLLFIZET o
KKBGED 1 OD it SN2 T uT e 7w,

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;

d. BEORINOr—7 0 HEE ROBEES 5IFZ RO A, 20 7 4 — FEALERTRY)
B D WIFKENY — FONAEDR R VIREETHBES D,

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

or

e. KKV TRIZKIIEMEEKX T, BEWEKS AT L ERET D,
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f. Separation of cables and equipment and associated non-safety circuits of redundant
trains by a noncombustible radiant energy shield.

f. HEORINDr—T 0 g, LOBE T 2 IFLRREE A | AREE D U BGERTE T4y
T 2,

3. Alternative or dedicated shutdown capability and its associated circuits,!
independent of cables, systems or components in the area, room, zone under
consideration should be provided:

3. MR DK (=1 7)), =, %l (V=) WO =7/, SRHUTEEE LMz, R
BELITFEHOFILERE L | ZAUCBhE 5 RIS, LRSS T 25 nicRit s h g
2 B0,

a. Where the protection of systems whose function is required for hot shutdown does

not satisfy the requirement of paragraph G.2 of this section; or

a. i fF LIS LB RE 2 AT 2 R DOBIH#ED ZOHiD G.2 DB &lT- S W iE,

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.

b. [ U AKT Y 7TITRE STV D @RS RN EE R RFEDOEE DRI, K SANHINEE)
(fire suppression activities) K] AT A (fire suppression systems) DOffffH<°

PRI K 2 G 22T D ATREE DS B D 55

In addition, fire detection and a fixed fire suppression system shall be installed in the
area, room, or zone under consideration.

MMA T, KEEHR & BEWE A AT L% 2N ORFTOXE (= 7)), 2, %M (&
—) PIUSRRIE L2 uide b7au,

H. Fire brigade.

A site fire brigade trained and equipped for fire fighting shall be established to ensure
adequate manual fire fighting capability for all areas of the plant containing structures,
systems, or components important to safety.

H.iH B Bx

HXIEER DT DI A, RSN TV DB OHEMIRIL, 8 FEERMES . Rk O
WEBNTVWD T T 2 RO DO+ 53 72 FEIEKIEEIRE ) 2 M EIZ T 2 T2 DITRRAL S
N2 T TR B 720,
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The fire brigade shall be at least five members on each shift. The brigade leader and at
least two brigade members shall have sufficient training in or knowledge of plant safety-
related systems to understand the effects of fire and fire suppressants on safe shutdown
capability.

HPIBRIZ 7 FTEiz, A< e 5 DO ANBTRINT R0, BRR LD L BIF
P24 DIEBIRE T, 25 IbBEREIZ BT 2 kSl & 2 D KK DR ) 2 IR 2 7212,
MaF% D22 MBS 5 3 AT AT DWW T4 2R IR E 72 13 E3 72 1T 72 B 7au,

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.

THEI R B OB, I LVIEKIEENZ1T 5 72D O 6 ORE 2 HIi T 5 72912, 14FIC 1 [H]
DHEREZEZERTNER S0, 7 MEEEIL HIBEO AR TH > TR 5720,
BRI K K OB 72 L B~ D 5B % A | HIH=E DB ~RET 2272 nix
MBI, BRRICKDED X ) MEENIZ, TEER T A B ADPR, 23 DLk
BIE S5 VAT A~DRIEDOHHIZ L > THRENDTEA 9,

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.
THEIRRD T2 D124 2 B3 2 e/ NROZA L, Ao 8, #AKEEE, EAT, BRusE2
B, AV AY N Ta—T7 7= Bhka— O XD REANORESRM TR L 2200 X
AN

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.

NIOSH (ESro5iLetEfifs) (&> TRkshicamhE~ A7 2#A LT\ EIL
B 72 R R MG ZE B I TV IR, BEHIAE, RSB O 72 DIl 2 H LR ITIUTR 5720,
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At least a 1-hour supply of breathing air in extra bottles shall be located on the plant
site for each unit of self-contained breathing appratus. In addition, an onsite 6-hour
supply of reserve air shall be provided and arranged to permit quick and complete
replenishment of exhausted air supply bottles as they are returned.

TR FCH D7 < Lb 1R OR A2 KOG 1T, B LR R R E D720
(ZHERR N ~BLE S AL IR B 72, IR T, Fia N O PR ISk LT 6 IRefij oot
Rt S, TR HDRA S DITHON T, HFE L2 22KMHE R b L O D TERE 7 Al
FENFFA END L OBl S T hiFe b,
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If compressors are used as a source of breathing air, only units approved for breathing
air shall be used and the compressors shall be operable assuming a loss of offsite power.
Special care must be taken to locate the compressor in areas free of dust and
contaminants.

H L b EMEar 2R 220 ) & LTl D D7 HIE, FERAZER D T2 OGRS 4L
TCEEETZ T BMEDN R TIUT R B2 £ L TE DM ISMTEROME L ZEEL T
EEN T X 2T I B 7wy, BRI EYE D | M 72 (XN ~E M d & BLE 5 72 128
BZLHE D SR T UL B 720,

1. Fire brigade training.

The fire brigade training program shall ensure that the capability to fight potential fires
1s established and maintained. The program shall consist of an initial classroom
instruction program followed by periodic classroom instruction, fire fighting practice,
and fire drills:

I. VHEBGBR DRI

HBROFIFE 7 v 7 F L%, BAERIZR KIS T D T2 O DRESI DL S 4, MEFF SN D 2
LEPRFEL 2T NITR 60, a7 T NI mAIDORFET 0 7T MR T, EBIRI R
¥, W OME . KOVEBIIRED iR S Ve iU 7220

1. Instruction

AVANT T ar
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a. The initial classroom instruction shall include:

a. PO EIZBWTEENRTNIERLRNEDIELL FomY Thb -

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

A8 AN DEAED BARBY 255 7E 2 £ 5 I+ S R B ATH IR O ZH

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

R I MR N THAET 2 ATREME DS & 2 K K DfEIRYEOFEHR & 5T & B 5 KK o ff

FHDKFIE,

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

TAR S D BRBEA R D M M OV B M DR,

(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.

BIXENT 7 A2 & AR A & Lol ) R B MR DR T T2 K S M OV 2

DI D DIEKEEE DALE DR Z1TH Z &,

(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.

FIH ATRE 72 VB RR I OB G R R OKK D2 A 7T EOELVIEKTE, Zx 65k

S DFFUNT OV TIL, BEERMSR DK, KD —T VT r—T 0 b LA KKK,

KEBKME L ORI RMEIR AR & 72 13 fER 70 7" 1 2 A0 BER0U0E (B8 A U 5 kK,

La—R- 77 A0 KKEZDLUEND D,

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

wE, W, R0 B L ORERESE O v) 726,

]

(7) The proper method for fighting fires inside buildings and confined spaces.
YRR B AL T2 22 RIS O KK DTE KB D 72 6D Db 72 F7 1k,
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(8) The direction and coordination of the fire fighting activities (fire brigade leaders only).

HKIEEN O T M R O (JEEBROFEEE DH),

(9) Detailed review of fire fighting strategies and procedures.
THBG 78T & FNROFEM 727 Al
(10) Review of the latest plant modifications and corresponding changes in fire fighting

plans.

BT DR A FIFEE T D2 B K OV B RT3 5 2816 0 7,

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:T7A745 (9 KO (10) IZEMKICHEI0 Y Toi b alietEr & 288 LSO N O
2B AR 23 DHIBRT 5 2 N TE D,

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.

FER IR | R R R MONE SN AT TR AT D IR D KK DR &

BLTWDHET, BAAREFT CHMARRREGHRDO X A 72 L Toilia=iT T\

B DB DN K- TREE SR IT TR 57220,

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

i, TN TOWHEBIRD A =R ONEBIBR OfREE IR S 2T ide 70,

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.

EMMICEHEOREIL. BiAkT 17T AOEBRONEIZN U CHOERZHERT 5729

[T RTDED A L N—IZR L TR LS 3 7 H T LS NRITNIER L 220,

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.

EHE L TEHER X, 2 FER ORI DI TR TORA L AN—DRET 0 7T L%k

BITOICHBET 20D LT D, ZbDE Yy a 3 EMICEIE SN a6 & R E

LTH &,
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2. Practice

TR

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.

E Ty > a AL, R RET CTRAET D ARMENH DA e 2 A4 T DO XKKIZH L 7o
DL THEIZONWT, %27 MEMIBRO OIS D b0, ZhbDt v ia i,
HATEE THEE T 2 L WS T TOREDE KN & BRI ALE O ] ORERIZ DU
THWHBBED A L R—ZR T 2 b DL T2, ZHHDEKE v a E FEBIED X
—IZ6 UTH 1 RIPL EfREE S 2 TR B,

3. Drills

GlIECN

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

HBIED T — b & L CEBERZ ENTE DL DI, HBBRIIREZ R /)3 sk CTE b L 72

THUFR B,

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.

AL, %> 7 MHEBIRRIZ LT 8 7 A Z B2 W R CEMPICITORIT TR 6720,

FAHBIBRD A L R=RZ VTN ORI SIS 20 ER D 4725, Dla< & bR 2

WU L2 R 72 5 720,
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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.

T DR OFND A, 47 MEBIBRO 72012 1 BILL RIE, - ki o
B, BxD U — 22— KOBL KRt KO OE K DOME R ZRET D 7o DI EFTH TRIT
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At least one drill per year shall be performed on a "back shift" for each shift fire brigade.
FETLIDe< Eb 1 SOFIENE T 7 MEVIBRO 20D Ty 727 b ETEITSH
RFHITIR B,

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.

AFRITFNH B AR 2N 2 7201, FANZFHE S A2 T 72 63, JIfo Bruasz S

TWD EDORREZRTET D7D SR e ey, E T B 518 LR+
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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 II1.1.4 of this appendix.

BHETLIT, Ty FLTERESNIKE L OIIMIL, T4 B —DRY vy T DO LTz
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e. Drills shall as a minimum include the following:

AL, HETHROZ L2 G ERTNTRB R0,

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

KEDPFEET D Z L2 fE LTz U 7 OWHBERIGIZ 31T 2% ENZBIT 2 B E ORIk ORE

fili, FENE ST IEBEFIE~OIEBI BB O &M, WONT, ERMREHICH W THERER

FROREETE . e, Jo K OMRRUELE & & el K%M O R I B9 2 #FAifh.

(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.

AN I TR S 72 kS DARBL S OFIUT IR T D 72 DI LB 7R TE B fi O R B

HPIBRD A 2 X—=i3 7T 2 h DRk A RGBT 2 KICTHOWTHIRITE 5 X 912, Flf

TEIRG 2 KK DGET R OEEII AT OFBICHEA SN b DL ITRRDHI~NETH D, #

RENDRPUT, BIRSN ) 7 TEHEANTE 2D 5 2 KKD YA IR OHTRE &AL

RETHY, ZNITEY, BENHARDOMELRZEE LIREE T, KKDOT-H DXL, Hds

DAF, KOMBRAE D IZEF DR TREDPILRT 5 Z & HHE L 72 D,

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

accuracy, and effectiveness.

e, IEREME, R OHE IR & O KIEEDRR Y — % — 077 [ O R,

4. Records

e

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
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be scheduled for all those brigade members whose performance records show deficiencies.
AR 2 E T B RR D A 2 S —(ZHR M S TR O 2 OFLERIT, & A /=2 kb
—= T Tu T LAOTXTOES TIlMEZ T TNWD Z & HMEICT D720z, Dl
&b BAEMITMERF SNRT NI B0, GO Z i b OFtdkiE NRC DR 7= 6O 12 F i
TELHDTRITIUTR B2, NT 4 —~ AT R SN2 TOHEBIKEIC
%, BN OEKDOTD DT E TITILR S L—= 7 &5 L2 T U722 5720,

J. Emergency lighting.
FHH R

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.

Dty 8 DNy T Y —EREEEHRH =y M LafFIRIEEOBRIEIC LT
BT RTORIEKEOZE ZOHAY L— MIRIT 2T 50,

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:
R E P e L E NG, SR, MO 2 B LRI 1T D KR D fE R A e/ NIRIC
T HIDITHSL SN2 T UL B0, T HOERTIX, LRI 2 FIEZ ML LT
A ECANCYAAR

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 XENZ 31T 3@ H O ATAVEWE | ATAVE K ST BT A R ORI e s =Rk - 22

K[MOF v 3=V T 4 VS — A & R, F 72132 Do rIRIEYE D D B

Wt L OMIR A FE T 5,

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

storage areas with appropriate fire protection.
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3. Govern the handling of and limit transient fire loads such as combustible and
flammable liquids, wood and plastic products, or other combustible materials in
buildings containing safety-related systems or equipment during all phases of
operating, and especially during maintenance, modification, or refueling operations.

AR R OVATBRIEIRAR . AB . 777 AT 78 ETI30EIRO T~ TOEREDORMIICZ 45

WY AT LM & B TR OO WA & LT FRICRSE, IEIE, F I3k TR E

D DL A PR O K SR Amr B2 2 il IR 55

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.

EAERY 2 E & W KK D fERRIEZ RFE L. AFEIREI O FIE THREZRBMOBI K & 6 E

T 272D DRRFE S NTAFEEEIIK T DR S ERRRN OB KB A T 24~

TA NAF v T AUN—%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.

e, T AGM, AT, EIRFIATN T B E T 272D O KKFFA[ T AT L% F|

MU TEKEOMEPZEHS 5, (FENMTOID Z & TXEZ LB OFF I FIT S

Do JEEEDSER DT T Moo Tk T 288, 7 I EFTHEEE T Th 5 LFFAIT 24

RN & L7e < TE e 63, I3 EMR OIF LR Th 5 & 7 A F OO 2

M ChaRIE 72D,

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.

TEEEERN AL 2T _XTCOREFEW., h. A7 7 v 7 AWl oo XE ) S

BREDEHIT, FEKTRESERLIIEES T FOKRTROWTANRN &2,

7. Maintain the periodic housekeeping inspections to ensure continued compliance with
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these administrative controls.
T D DOIEEE OGS A R T A T OIS EM N T A — S R AR
ol

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 XA BV TRIED A O 2 8 BT 5, (R, 2R, REHASHR 2 442

HOXEOMHINDTXTORM (Bak7 vy 7 3RS E) 13, BRAI T I

T TZR B, RAFLO TR LAER 2 TN S N DB OmiG . Gkl 2 &) 130 A

B 7R EOBMIC X0 MERG AT REMEOXBOBE 52 LN TS, LrL,

T AT O RREE I, BRIRE R XE ) HE SR T TR 6720, 5E SN mai ik

FSIRWVERY | 2O XKD RRGE & AT E X, BRI, o7 b F =P EidhoFE

RO IS HE LTI b, AMETTMAE, /23R =F Lo v — ML ofE

WATRPEOFR G X, BEE T2 MRS R I AN—2 AT 2 8RAHFNICEE SR TH

EACP/AN

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.

Pl I, FHEE O™, KD Z Z A5, BGOHEK Y AT LOE#e EOFIET 7 2 a v

. KKERAL LA L > THRONARETH 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.
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KFDOWE FTNTHHEDT F o v == RV TOERDZAZ LT G E TR O 348z
DLEMEZ W D701, HEIEDOEIRE D & 2 XS FHITENL, #lzIX. PATV AT A
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NEDOH|ETH D,

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.

HHI S AR L — 2 L0 3@ L2 RITTEBIRDS & 2 @ BMTENL, Bl e Sy
FTCOEE, WHED ) — &2 —nbDIRR %52 5 2 & HKEEE OBIR & HKNOLE A~ Ol
5. RGEISE OB, KT AT LAOFIHICET 28R OHET, KOREDOXEIZ R 554
AN FHE S AV KERIE DL & W o T2 ERI O A ELREZRT-T LR ETH D,

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

2T ORI I K% O BB 6T 2 Y — R & 72 22 TOXBIT3 LT ATE

OO DR EZ ERT D, ZALDDFTEIILL FIZOWTHRE LRI IE R b0 ¢

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

FEE DO FRRH KGNS £ 0 &£ 55 KIROK IV — 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.

YRL I K ONH K AD & DALE D X 8 D K FNY— RIS 2 KK A HE 272

(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.

KEFBEDOIRNAKTTIH, 77 8RBT, BB KOVFE2BE LT ) TIZBIT 2 A1ME

RIZBWTHRbE LM, LN RT3 H 57T 78 A8 XOBH O 7D OREIRIL, #

72 PRHEER T 78 2D JiEE L B2, FIRFZBWTRETXETH 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).

JAPFTEY 72 K KT K DIAER R B G A AR 7o DI E T RE 7T U R R, KOZED LD

IRBRED 1= DB 5 WITEBEREOAE, (AT, @IEPLERANY — FIZL D

FERRIPEDS AN 2 ATREMED B &, BEBIDEKFIRZEDKRI G L 725 Y — WO HERRER

Ao

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.

JIFT KD KNEZEITIB O THET 2 M) b 5 EE TEUZHORFERR. FrmEID L

BRfERIED SRR 2 45 ET 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 DO KEREN M 725 27 F D NEETHEME S LD X 9 ZiEBBR ORI L ORI 72

M5 DEND 2T, Th b ORI, IEPIBROFREREH, JEEBUG~DIH KB K OSSR

DR, KFE~OTEAFN O, HIEHE & 0K, K OVNBIHEDHREE & OFERE En D,

g. Potential radiological and toxic hazards in fire zones.

5 K M N OIEAE R 22 T 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.

KK DA CIAD PR L7 & OBAER TN, MKENE LI E LTHMERZER RS

772 MR T 2720 DKL AT A (D ZARDTE HILTNRN?)

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

HIHE L O 7 b & OFRIECERR 2 L2 & 3 5 HEdE,
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j. Instructions for plant operators and general plant personnel during fire.
KR DA T) 38 ik D s B M O — Xk B D 72 8 DF5 7R,

L. Alternative and dedicated shutdown capability.
R L OV o5 B 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 inventory; (c) achieve and maintain hot standby?2
conditions for a PWR (hot shutdownz 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.

HFE O K SEKIB T U TR S 2 RO £ 72 X B OAF ILBERBIZ LA FIZ DWW TEITAMRET

RITIUT R B

(a) JRIF 2 REESUIRRBIZER L, MR 5

(b) JTIFmER A v R Y HHERFT S

(c) PWR OHETEIEA X 3 A IREE 2 (BWR OHETEIRIFIL 2) & HERFT 5

(d) 72 R AW IR IR BB 2 2R 5 . RO

(&) 2Dt bR IIRIBAHERF T2,

KA DAF IR, IR AR O 7 1t A8 50%, 8 O ERE RV TTFH

SN DHPFANICHER: SRR BT, BORESM O T 2 ) OFERMEN &%

FTIEZR B0,

ThRbb, BEEEOBRE, — RGBS ST 2 U ORI, RNERR T 2 ORI &

S TIER BN,

2. The performance goals for the shutdown functions shall be:

EIEERED =D DR BFEIZLL FO#EY ThHh S -

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

shutdown reactivity conditions.

B BE RIS RE I T v A 1 SOSBE SR & 3k, AEFF T & 22T UT 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.

AR A AEE L. BWR Skt U IO EEBEL BRI i EBA KL 2 MEFRF L,

PWR (5 U TIINERR OKALEHE DRI THERF L 72 1 7uiT7e 72y,

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

decay heat removal.

SRR OBBREREREIT. AIEEBREZER L. MR TE RIS 0,

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'rt AEEHIEREIE, LRCOMERE 2 FAT L. HilET 5 7o DI B T A D EE O

EEZREET 25 Z LB ARE TRIT 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 — MEREIT, T LRI SN OGS OBIEL WIS T 51D B ER T ut

AGA, MW, FEARMET D 2 ENAMRETRIT IR B,

3. The shutdown capability for specific fire areas may be unique for each such area, or
1t 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.

Ry E D KGR OIE IEBEREIE, £ D X 9 RAXENZHOWTEAD TH->TH KL<, £2idZ

DE IR T RTCORBEDIZDDRED—DEADMAEGHLETH-TH LV, WTNhD

Ao, NEOEIEEREIX, FEDXKXED LM L THRIFE R b3, KOF 791 b

DEFEDPFIATRER TG &L A7 VA b OEID 72 REHEFIH TE WG E IRV TALED

RIS FTRE TR T T2 72w, Z OMREZ E i3 2 72D O FNEIX, AR TRriTFudze

By,

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
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maintain the hot standby or hot shutdown condition shall be capable of maintaining
such conditions until cold shutdown can be achieved. If such equipment and systems
will not be capable of being powered by both onsite and offsite electric power systems
because of fire damage, an independent onsite power system shall be provided. The
number of operating shift personnel, exclusive of fire brigade members, required to
operate such equipment and systems shall be on site at all times.
MRAT LR 22 R L, MERF T 2 720 OBEREDS KB FEIC K ORI RE & R o 726, Ry
FAZ AN FTTmIEF KRB 2 ER L, MR 2720 DO FERE M T DIEES T 2T
LI ARIRAFIE 2T 5 2 LN TEDE T, 2D & O RREBEZMEFRF TR R B,
DX BRIV AT ARAKEEICL DA YA MeATH A FOBEBHNV AT L0D
B SND Z EMAEETRWIGAIL, ML LA A MERY AT AR SR
THUTR B,
D LD BHERRV AT LDEBET 2700 E R YEEBIXE IS A PRI W iR
IR,

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.

RIRAT IR 2 R L. MEFFT 2720 O FB 2RI 2 828 L ORI I K 2 G2 %100

TS, E72iE, T D OB R ORBET T 2 KRB E T, HRERHEA 72 FFHLL

WICENERTEE L 72 0 | ARIRAS IR 2 30k T & SREICHIR S R T TR 57220,

ZD XD IRERDT-H DMEHE, A4 PN TEZGICHHARR TR ITUIZRLT, 2D L H 7k

B2 Fhi T 57 OFIER AR TRIT TR B0,

KGED IR TR IEFEAR T2 BpE] LA 3 2 s M OSRAEIZHTN R OVETA s B A R HE R

RGBS LTSS OE SRR SR T IE R B,

72 R I SN o as L OSRKEIEA 7 A FOBEJRIC L > TOHLEBE NN TS

AN

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
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basis accident criteria, except where required for other reasons, e.g., because of
interface with or impact on existing safety systems, or because of adverse valve
actions due to fire damage.
K% DAZILRE ) ZARFET D 7o DITERE S E L RFIEL, OBB D= DICnE RS
(B 21X, BEFOZ2R/M & OMAIEARLERTA~DRE, ETITEBEIZ L D700
TEED) ZBRVT, MR KR T HME, Rt F 72132 O OGS UE S o> Ha e 2 i
e d KO ITERGEHT DB TR0,

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.2

B KK KIS D T2 0 DEERAT IR - AT L%, BERS, BARIE, 7o I3E N L RE o
IEZIT 52 0L D Bt kKIXITORES 2L R2RENOREHEL T\ D 2
L ZMER L2 T NIE 7R B 720,

R OZAFIEX O ERIEZ ETe h LA R a Yy b b 9 —HOZRFIEX 30
BRI A EZT b LA RO a Yy MEOGBEROANY T ET LRI RS D%
AT IR O B, BLERIE S BIR T D AEKKIZ L0 ZRIE DT b2k oI
L2 iE7Ze b7,

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 NVBkoN ) 7 EIEE Y — L O B RAE

HIEE Y — A OT YA 3 RN T OV AT 4 7 b5 RBRICH Y 7 2 3R
IZ Lo TRERGES TR 6720, RBROFFAEEREIILLTO b DA EERITR 20,

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 NN T B S — VRGBT N Y TR B D REE & RS e RERE L 9

IMBH~DHKDEIE D L 1X7 — 7NV DOFKBENZ LRRDLND,
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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

R SR WEOFEE S WICIRE 208 U, I@&IEEN 3127 — 7 /v eI SR ARl

ThodZEuFEET D,

3. The fire barrier penetration seal remains intact and does not allow projection of
water beyond the unexposed surface during the hose stream test.

Bk pEEE @A S — VRG22 T LT A=A A U — AT X MHICRERE S

MR WK NIRRT L TUIEWT 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.BGKBE BikBRIZ, B TH D0, BERICBHBCIRBDSHER: S v, PREFA S, PASHT 2
B 7 v FR@H 2L %, PEILITBAEINRERLR2VWHASEL G T 260 TR
DR N ERACLNAN

One of the following measures shall be provided to ensure they will protect the opening
as required in case of fire:

UTOXED 5 HDO—203, KKDGHIZ, BRSNITZL D ICHAHETL 2 & 2 RKiET 5
TLOHESNLRETHD,

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

location;

B K BEIZPHSLIRAE THERF S 71, MRS ANV 25T TEAMICEH SR b,

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

the closed position;

Bk B8 2 2 CRHEUIRERIC, EHEIREBICH 202 ET 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

BikBRIE. BEIICBHBCREE CIREFF S, (REEDBANLBETH Y . 2056, H. O

& ZAITEEYNEN T & EMR LRT TR B0,

135



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

Pk, PASRREBICOREF S, B H | BEXPASUIRIBIC® 2028 5 M EAFHET 5 72 DI

IhT7z s,

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

HYIBEORIZ, O > TPIKETIE, #E2 T ICAFTESRITNITRL2R2,

Areas protected by automatic total flooding gas suppression systems shall have
electrically supervised self-closing fire doors or shall satisfy option 1 above.
HEY T ZFWHAK S AT MM Lo TRE SN - XET, BRANCEEG B 8 PASHRS KB %
Frlc i iudZe ooy, ERRoAd7 v a o 1 &7 L TWRITIUEZR B 70,

0. O1l collection system for reactor coolant pump.

A VRIGR A

The reactor coolant pump shall be equipped with an oil collection system if the
containment is not inerted during normal operation. The oil collection system shall be so
designed, engineered, and installed that failure will not lead to fire during normal or
design basis accident conditions and that there is reasonable assurance that the system
will withstand the Safe Shutdown Earthquake.4

FEANARZRDS, B EMERHCANEML S LTV 2R WIEE GE - —ikd _%ﬂ%ﬁﬂféﬁb‘/ﬁm Wl
JEARRL) | JRAFRER AR I, IEIGRFE 2l 2 72 T AUE7e v, EIRCRGEE
W E T TGS EE SR CHEGIC LV KK A SR T Z N EN L HIT, EHIT,

T LNZET IR (BER 2R RIROHER) (T2 5 2 L3 HENTZE § 25 & 9 IZiEH
BUE, REShZR2TER b0, (LI, #)

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

accommodate the largest potential oil leak.
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DX DRI, AR EM R RN O TR T OETER 22T K O
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OB K RFEDN KK DK DOFEREEZ TR LGS, R OIZT7 L— AT LAX —N
L Ih5, TR AT, FPFREM R A2 0 L5 2N FEET D, U 7
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NUA I, BRBBEOEBIER 2 MRV T 2 DIZ 07 KE I TRIFUTR 7220,

[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.

R ILRRIL, BEF R OS5I E L, BEE, F3dusic Lt S, FHOE R
AEIT. KKBRAIFIEBERE D 7o DI LWIER R A v A =135 Z LI ko THflk
ns,

2 As defined in the Standard Technical Specifications.
R TERINLTND 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.

TLRZRXSO N A PNEUNICHRESNTEY | BEKEN 1 DOZEXGD LA DI
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RG 1.75 ® 5ifi# 4 3 L OV IEEE 384-1974 (4.5 fffi) #3522 L ThHD,

4 See Regulatory Guide 1.29—"Seismic Design Classification" paragraph C.2.
RG1.29- NmfiEmato8H) Bk C.2 21
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