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Evaluation of Post-fire Safe Shutdown Capability
for Operating Nuclear Power Plants
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Abstract

To evaluate of post-fire safe shutdown capability, an evaluation methodology has been developed for
the operating nuclear power plants. This methodology was mainly adopted world wide fire safety guide
and adjusted to the situation of domestic operating nuclear power plant. At present, evaluation program
of post-fire safe shutdown capability is undergoing to this methodology. As of now, some discrepancies
against the physical separation requirements of 10CFR50 Appendix R are revealed, and this represents
certain amounts of redesigns or modifications would be necessary to fit the requirements.
Reinforcement of Remote Shutdown Panel, replacement of cables by fire resistance cable, NFR-8, or
recalculation of appropriate physical separation distance were considering as an alternatives.

1. A

1975\ Brown Ferry 1@ oA 2ASE sajALaL o] 3o nlaro A= AW E 4 (10CFR50.48,
Fire Protection)o] A|AEo] A & 7F5%Q dHo] o] FAd wet JAWNSE T2 1:E o]
alaz, 1979 o) Ao AAME Ao A= 10CFR50 Appendix Roll whe} shaiats Aulo] tjgh ¢+d



BE Wrhsta B Abgbel] tiafiA = AulE B AS oFsedith vxe EE A
= e A= 24, A 2+ T2 FdneH =24 o)A

. | A =
E LTO}X] ot Ao A e tdAA Y S gHety] 98 A A A A 9HRSP, remote
shutdown panel) B 7 T A&7 X A o] ¥HDSP, dedicated shutdown panel) A2 52 Au|7/fA S
T3l th 198613 Chernobyle ¥ Alal o] %o TAEAES FTA oz AT sk T2 Ao A
1A E o 1992wl A G H TAEA-50-SG-D29] 3stAws 7fdo] == o] x4 okbdgef
(Convention on Nuclear Safety)o] 3 A}glo 2 L] Qe o] Foko] whe} J=F, AE, e 7}
o, 2999 5 vl 91 BAaelA wla, IAEA B Aw o] S s A wet shAl 918
T WA, kAR s 1A, AVl TS skt
90 FREF-E] 311101]7\14. A A AT FS sl Ths e Do dis) AxA B
L A T g ARs 2o gAY S FAsEA T 1998 e
71E 9Hde A 9" =i (Fire Hazard AnalySIS)Oﬂ/ﬂt NRC BTP APCSB 9.5-1¢] wz} 3]+
T FYdR gAY s Ave HHEAFS HIsA. o] EAddA FHeAEg o R EE “YolE
LA Fo]E Edo] Aead EurEve] tisjA 10CFRS0 App. R 7] we} s a4
Ay #AS Fde T A Geks FHE AS AastAnh Sl 7hs 9d FelA vl A
27)0] AAF g 1, 29} A4 157]= 10CFRS0 App. Rol uwhe} lAobd 452 Hajo] =g
o Agolw 1 357] o]FRE]E 10CFR50480.71S RF whEsli glon®w oA e R
Alo] B9 Qg 3o},

At A AA GA A 10CFR50.48¢) whel WA Bl G A9 JXL
share ot o)k Qb A EA #WH -2 10CFR50 App. Roj|A] 838lal 9l
M= Apoldo] B Al YA e AAGARY sANs NS SRR
T, e dde] kA A Y A2 oln AAFHol = 717] AH, Aok
g2 Az ) o AFA0E ety ﬂxﬂo}ﬂﬂ/ﬂba% GHEES *4H]7H** /\]'EL
Zalojof e A3 AA] SHAAXNEM = 7|42 Bgo] 2. %3 10CFR50 App. RS

iv)

o

M

omE oM 2

O
=

¢
mhrziﬁ
Z"_,EOZ*LOF

i)

K off to
¥0 -

N

o

el

rulrl
tio

AL i xE Ao B84 At wEshA] B3 oA tdAgATE e A5 A H
o2 Ao B n&y "ol FutEnh AEAFTHAME 9ARY ThesEl e shAct
AAA 8 B4 I ES /gsoln o] Wy Eo ufgl Westinghoused AdS tjo=z ¢hdAy
A FAS st k. B adAe dA7EA g AR Y A HHES HdES A
AR TH A A Fo EE wAF 2 ANAAGE disiA AFstaat g

2. FARA Y 24 AH

I0CFRS0.480] A4 7] ol Ao AME AR v Aok B4 Ast g HAYE 7
dol =) g FelolA AolE Fulde] MAHs] W] 10CFRS0 App. Re| 23 2

@ 808 UHAA Koka gk JHEAAAA Aolel B Aeadg U] AAAE
WapEE WA AolRe AT 5 ot AnjHe] & wslolo} s o o
o ool mad Aotk ¥ AL WE] A FelsA ANANE £ Al 2

22 Ay vEskeE ghdel] M A A ARl SA) b A E 7Wi‘4b HH =
FE vk O]Eﬁ% TARE aiEste] AolEe =4 A8 e wFsA Xske tedA
ol ofug shaj7F BAstE g e AT QbASHA AAE 4 QA o] hAAA] AEHE FA
3 des destd HAigke s hdAde dHd 5 dva BeE JRd-S 10CFRS0 App. R
[I.L(alternative and dedicated shutdown capability)oll A ¥+ed s}t gich. whebA 19793 o] Ao A F
7} A0 4= 10CFRSO App. RII-Lo| wel a4 52 g ¥A5 s 82548 dus 9
gk LA NS wid e Aol Fa st

a9 12 7teddY HAFATEHEN HAAE HoFa
A=AAE Gt A g=d 283 7lss JYstar <t
52 dAat. ddgA ABdE 44 A4 5 5
St AFE wRAT. AR Baw s7E 4Aax olst BAP AU @ Ao] Aol
spotstel B5e BFATE o] @AM ARA) 2g A )

R

4

kﬂ
N
52
ro
oty
fu
o,
B
%,
O
il
r o
ot



A4 AFE FAGY. HATY 9@ HA A7 TR BWS Frarh o T 3
AT nguss TAAAS nelF wHde SArdde a4 EH0) FaEt. /7]
MAE B A% WS o gt 2 HAT EAE FAAA 717 D AcEe sopwth.
sebel bdAgA 7]7] 2 AolE WAL #Asty] skl FATH F DAY PAE AN
o @A Aol 717 XS SAsk HAFGe] 2A gu, SALEAE Sl vste]

el
ATk 2 s Tel Bl Azt ST W AR s AT JFe BAR o)
G AT AN RE J]7)sh Ao el Spalel ol £dH
e RE BES, S ASAA % AdAN, FEAG F9 5
A7k Ao s Ae AT Boath GadA D99k A9E Eoz )
& EEea A AR thetel oW sbew ANk hd

FARASE BAL @ WAk 271203 ARARGES d&3 2k 272 2 A
FEo dARASY BA ABHS FA8Y] fste] TAHOR A4H FL Aed: 4T
WAgel B4 4FE welete] A4

e 7] %74
- B wAE ALY o
- era A A% )
S oA wyo

fLE

2 29dd A Ao FHAE 100%2 E9 dF ol
%M(TSM FAAFZALCO) w2t 4 7he e el
23 awrae] R el FRFolvh

o 714 AF3}
- she WAa ol FeNE W sbsetul MY shAst sAdsdnel o8 2ud 7
$ 1R AT 2 A arelone] Ashi aPeA @t
- A I AT Al EAsE A2 THAEA @eth :LEJL} ¥ 7] sadulelA



§]'ZH7]' bﬂ"‘ﬂi O_'—Oﬂl__ T 2_7]0]] E}\]Oﬂ oézg:a .

- hAel ofs) AHA uEhvde AR R9)dddd e Al9lstaie F7HA Q) @ a1 (single
failure)-& HFAI3}2] 9=

- g 1 AAVFEAD o AL MAVEARE BASA B Ao 7 .
AN A, HE, A T AF AdAN e 8l Aoz HEE Al o s = vk
7} 2] o] t}.

iz A6 Wewd 7% £, na, feas) A8 6 Akl we 27 elel Fa

5]

O] 7]‘ 6] 0]‘1;}'-

-E dwEy), wE 5 4% V7S5 Ao =EHYYgE AANS §A e}
- BB i, AE7171e 2 T og 2AFE TheAo]l RE Ao R hFEh kAo
o| gk o A wto] Aot FAl] WAFTFIL KL Q 2

- FACY A oa Aol ZehHE B Adstm FAN U] 2RAI FFe
gk FAY A Aol VAR AF B £EOR FAHT AR Aol FeAHE A

o2 B

- PR A ] dod RE AelEe sExAe] Jhesith e UEA0V)9] FExFto] BTt
=35 A Al7Fo] ZESgH AALES o]&3le] xZF o] 71E3E .

- A 28 Sl FelEE sAd E4EA da A4S FdseE Ao Ak

- EE Alolsole AAER AR REAAVE e Ao® JRAd Y. vl el E A ek giekd
AFARAREA AFo A= Aoz Lt

AAGATH 242 A7 TSRS Aol T AA ddE V7S] FARYYH ¢
[e)
=

AetAl af7lse FRseEAE Frlsks Aojum bdAgA Y A ddE AE 2 A a4
g AEFe 7S Aot o] 7w @ BEE V7E AdEse #jde] 2 LO}E} WA, T
27F AR B ASAAE dAsta fAskeH Hed Ve gostal HdAgA Tee
Fst=H o3 AETs AT 2VI2dAAM HHLTE 100% 28Hed T Aem 7HAs)
i gerg WALE bdsA AH s s A, LeAgA, A2AA e dAE AA
ofgtth. Vit ErRd Ao A ddE Ve Ol% HEohs tEAd] A ve
SaEiass

AAGABE Asol AAHA FAGAS FAS=H Ao R AdE V)VI(HE, 2Y, Y

B, Alojdn] $)E AFdth FEWH, Ado] 9k FEI1/, dAFEFAD, YA S oy
AN A Ak AFA 771k AFEE E 15 gol W 77 BES APk B AT
7 ARFA ABLANAE AAZBAAATES LTS 277 ASH 2GAAYLE G 412

] I ge s A e L, 9

Mol 71717F kAR 772 AAEAt AR Ao A=S 9
ARG A 7)7)9F Hlw, ALY AWy, §9 9An =



E 1 HARA 77 BE
XPP-37A Ze:;gﬁjgjip A Decay heatremoval | 1-13| stop stop | operating XSW-4A
Residual heat
XPP-37B removal pump B Decay heatremoval | 1-13| stop stop | standby XSW-4B
VRH-8701A ;OH? ptr:o;':gto Decay heat removal | 1-13| dosed | dosed | open XMC-4 LOCA i
VRH-g7018 |-0OP 2 MOLIEGTO |1 heat removal | 1-13| dlosed | closed | open XMC-7 LOCA i
RHR pump B

HAAA 717171 HAEHE olsh BAR AY D Ao BE selate] ¥ 29 o] AolE BEg
AAB. A 5 Aol del ) o Awsk A% tebtor ek Aol Hele |
s o2 Z=, FAo]E KA, Cable Block Diagram, Schematic Diagram 53} 7Zo] #Ao]& AE =
T HARE J]-Q]'o]— IdE A5 2EYH Ao)lE A Ayt AEs] oty A & Ao E %
ZALE &3 dEE ot Ao webA = Phase Traceret e Aol FAAAHIE &8
F doy WAL AFoY AAAAE AR AlkS W] uwfjFo] F8o] fo]x g ok
A AolEd= b H 22 F/77F

- =849 3] Z(Power Circuit)

- Aol A9 3] Z(Control Power Circuit)

- Ao} 3] Z(Control Circuit)

- A A] 3] Z(Indication Circuit)

- A2 3] Z(Instrument Circuit)

- &]8/9%5 3] = (Permissive/Interlock Circuit)

- 2.2 3] Z(Spurious Circuit): QAo 3|2, SAA] I =2, 23] &/AF =

- AA 3] Z(Associated Circuit)
X 2 P AIE AolE HE

1 2 3 4 5

EL |XTF-1A Startup transformer 2-67 154KV Sinko DO0-10

XT1B Startup transformer 2-67 | 154KV Bukko DO0-11
FE |FT-3503  |APW pump A discharge flow Tr 2-5 FE1230CR

FT-3503  |APW pumpA discharge flow Tr 25 FE1233CR J30-06 | 330-02B)| J30-02A 130-02C| J30-03A
MS|WIS-152A |SG 1 main steamisolation W bypass 2-1 MS 1012 MR Jo-01 | J0-02

WIS-152A [SG 1 main steamisolation W bypass 2-1 MS 1157 KR J0-01 | J40-02
MS|WIS-20B | SG 2 main steamisolation W bypass 2-1 ED 1228 DR J30-06

A= A A 7171 Atoldl 830 AYE FAIL U vF AARA 71717¢ f‘}
Aol ofs] E44d 7hsdS Folal Utk ol#ld stA AR Qs & Jit Lf%?ﬂ kA T
2 FEEHY o] gAFIL A WIEAR Fe o JdAY e AE B *%Z:?fﬂr -rﬂll:»]oi

Atk SHATFGN eI ALEL A £2TGolP Yk RE AF} Fo 9 FrE ¢4

2

& ord
F7h AMAL BFE S vk wds A EdE A8 WA, 44, §
Qo WA Ee F#A EASAL Mo TRebe] SA FI/LT

{ J

=3 F
A EY bAAA 71715 e bR A 717]e] AF7 A= 59 %Zi%oﬂ e A 5}
o z] o

92 sl Ak we
o) 722 A7 ol vy
dg e Y Mes

Fo/atd MEE et A4 T/t WE Sy

711 g i‘rZHHﬁEv‘i‘—éioﬂf‘i o] A F2 SATAEE F8&eto] vl Axpel wel =



H 9 HEE 7YgstArt
-HHA AE B S FxE HFAA BAAA VI7IE EeAY bAAZA 7] g
A= &9 FxES AT
-AR" 9 FxEd diA BAE RSt AT A9e AAstL AfHsE &
fSaiasy
-A8E S AeS AR A9S RS RrHEE SEEy
71716k AolEES] A= F49 &olds fste]l A GAEAA, A 79, shA AR
TaEofop ek bAAFA 717159 A= A gote] wHARE Ao]Ee HX]‘“ T = &
7] wol #AEE APdS 2o vk dF A E v 22 dAE ey
- AolEF v #A: AolE Wi FRE(EH, AolE EY 0], junction boxes, pull boxes )

o] AAE FH3th
- WA A e BAl v FERE SA /ATl dAE Fe gtk
- AelE FA AL AolE FHe] 2 AolES EFEE o] e Add  doerw A
ol&°] FHAAE et
- A 9 bAAA 7] 2 #E AolE &<l
- YT, BEH, PRE, 7]’03}‘3%72 s RS
- HHT, 7] ]j]}\]—‘:’ Ez\]/gﬁ] }\1—1:,]] g}o]
Aels =W B A57F 2 Fyyolds EdLdAE 9o 2 g =
SHARF turn-key FEfR AR dHAE Aol #HAHE ARTF vF
Hol 28 5A Hrh

o] H]JJ_ZJ &o]
/\}oﬂ uLo =

4. AT e 2 g At

vz EYQ] A& shAlda 58 WA EE 4shstr] 984 10CFR50, App R, T.Gof| A
© OEd 22 294 48E agska ok
o A= UF ArlE

- U5 EdQle] AeolE, 717 B oH|kd#d e g ow 20ft ol AYstal 1 Alold

- SHAEA 719 AE S A YA S ATl A A s oF g
- b EdQle] AolE, 77l & 1ot AAE nibddY 3
ato] A E ool gkt
o AGdE F ArlE
- O3 E#QIe AolE, 7171 B e AAE Hbd #E3 2 3AIZF e ae WwEdow
AzlsfjoF gkt
- b EdQle AolE, 77l B 9 dAAE vtHBAI 2= Tl td =Y Al
N=x TR 20ft o] AEA Aok st SATA LA L AFihsHEHEE stA A Fol] F
7F A A& oF gtk
-t EdQlY] AL, 7]7] H vk #™ 32 1ARF Usteae] W AR EeAal s
AAFA R AFsast AdlE A stojof g
A 2AdFdA AddE UFE 37HA 21& BT 9Estofof sk
Al T Fd7pAIRE vl = @A Aglazlo] ddE Aow Erh
Westinghoused Ao = 9o Ay w3 FEala gon E3,
2 olAAYE W7t ulg- oy AEjoln AlolE Edole] THER FiF
Z sl e 740& VERS T mebA O Ao e Z8 3] ol AARE wF
gk AufHaS FHEE A HohE 10CFRS0 App. R-MLLol whel oix] 2 whi oz obd A A
sEs FHs = H]'C{}O] bzl gk Ao 2 g

AolE DAY FR 7= sl s AlolEo]l EEUNE B0 HdAA A A= FFS &+



Hete o 74 SATdel el AT 5
FARA NN A okE = Aol el wAHEE vhe} ol

g+ (Short Circuit)
- A 2H(Short to Ground)
- ©&/d(Open Circuit)
- 574 &I (Hot Short)

FHYFAAANA nHEE AANm 2L
FE A9, FE AT AE, BEITEs
solth

% 2% (Common power supply)
TEAY EAs WA AA 7171 BE Aol

Bol A= Qlstel FARA 71719 FHAY
o] AAFE otk FEAY BAAAE 2
AZF ZRE AAe FFeE 171Gl
Byh sz £ wee W Awr), Fex
% 7e nEaule] dste] &¥d 71717k A
domre A48 Ausel AUFF 7 &
Aol ARGl A5 =S BT

% 4|4 & (Common Enclosure)

Hobd @& AelEL AelE Ede], I,
w71 S 22wl A kdaE A=
I FED # en oy Hkddd Aol
AN g7t LAYsE, o] FA7F tHddE A

olE® AvH Y, Rz eFdd] ¢35
= Aol oA o)A FA7} WG] okH T
Aol Eel TS FozMN kAR 7]Fel A

Fe 2dd = Ao wdN TE AT B
Aol M= hdakd AolEol fXst= widE
of Bt #¥ Aol ol EAst=7E FALSH
AL g WRTe sG-S B
e 7]7] % % A(Spurious operation)
MOV, SOV, AOV X A7) 52 A=
A o5A A ThsAdol dow 2 FAHA
53

o Ul% 1193w~ (Multi high impedence fault)

2o & & EAHE shte] Ao
AZHE BE AolEe] &4Ho 1 dyedx
dalE Fdste Aotk ndluds A=
480V o] gl A HASHA HW FExA, HE
A A= A71HQ gz b5 1
dads Zsl 7t B S F3l Ao

b3,

S|

Bus A !

Safe Shutdown
Pump A

Fire Area |

Safe Shutdown
Pump B

Fire Location
Pump X

Fire Area Il

Redundant
Pumps

a9 2 3% A

INSTRUMENT,
BUS B

RACEWAY

ASSOCIATED 1 FIRE LOCATION
CIRCUIT

\ REDUNDANT / ; ,:
INSTRUMENT

a9 3 EE wd-sA At

ASSOCIATED CIRCUIT
FIRE LOCATION RELAY CABINET
\ﬁ} ]

CONTROL
BOARD

MOTOR CONTROL
CENTER

MOTOR-OPERATED VALVE
NORMALLY
CLOSED



Aol Lo WEAS F2l3ly] s HALoAM AFEFQ FA3 AolES FHEle] #A ol &9
Ustrge Faske Aol Fasith o AlgS S8 A5 ARE AolEe s = A
Ah ARG B o)A A A Tl &&o] Jhssith # AFdAE Vs A AHEF
A AP LS Al E(EPR/CSP)¥} U840 NFR-8& grsle] #235ldd4d AFYUIEEE
383), stAAl B2 o] A AFUIEC 60331), st g A (UL 910)s skt sk
%1 NFR-8 7Alo] & IEC 60331 AlFeA Alo]& I HA7F dAE F 1AZF 458 A% 54 7]
T FASEL o 90 s o] SFEE Xl A¥ad 55 98 Aol sted A=
vebytth =3 UL 910 Al 718 Azt 2=Wstel oA gty std 8k AgE AEs ¢
NoBFE olE &golo] tF EFQ e HA olAAR S AbEo] VtesirR Ayeds Hr
gEldom A3t 5 S HoZ A

i)

Ko

=
A

2

9]

N R R e

WAds HAAA A5e FARAY AnE ST A% AR FA ERans B
4 15 71717k Sl ol AEAe W wase mAE JFL 2 S relEe T4
o= Prste] AAA %o FAHE NS BAGh 2AE AR 7719 9A7} AT
dow TRHA ogrhd AANEE BAGA TRF 34T AAS 5450 FEa.

zd EE= = FAAA 7171=
71719] Az aAE vl = =75 (2%, 2ZTE o)S AbEstke] sl o &4
= 71718 2 B8 dde gerdnh 7)) 4] 492 T sl A AY AlEel
St AY Aol FAdE = A Sol itk
o J¥dw vtof
stA o] ¥ we AFS Feobsta A AeA2E geobstes WS vEd 2ok
- BEAE #AAE MAs 9FS B B AsS WA BATeRA AHAE
AN ATE EE5AE o RV R FEETy V7 AsE AR o0l dHEHE
TAAE B4 ] Ao WA 43
=

o Fauofof g}

- Aol FEFE e 17Iet O AT AAE ol Este] EE A TY Ve W 4eAd
22 gotdty. AAAAAE AgplBE e} o] G AU B YhzT|ds 2 UA
B IEAA oy FAIEe] AAAA L] AV sE ADD wol= Aok sk 77 S,

715 0] B7kA] oAkl 7|71 e i Fot des)
- A0 wE9 AVIERTD, &5, gEAE7] 5)& &
-, AaWE, ~Edoly, BA T AAdE VTS

SHREE AQstas Aol FAET By 2EAToR Qe SAHze] AFgwr

ST
= ‘?:]’ET(}]E}-

- H] A %A (exclusionary analysis): ©]e] WS thAE vk Aoz
AARAA T HS A8ty fla AT+ ool Hed=7t o8 7

[o

= A
hul = = i L N
w7719 AERAY FE2AEY T J1xHe REe A nedt TEAAY
E WAe] Adtem A% V7)o FAH FHAE 9] e

o
- SAlel Z@7)sh ASA EE T By i) 2o wRAES AE dSerE o



ragel 23S Adudte AL BrledtER AFREIFENNA = FHEA

Rkl A Pl T Vb BE

AR QIR Bme] Adtom <ld e
o) =
AA

82 o
e

tlo
NS
s\
!

R

et st Bl A2l 4 va F )

Q1 gFaAe] FA MATGIL AL Gtk 4 LAEL HFAYE £

EEEIEE SRR

o Aggiel shtbel eABR WARTH: bge Aol FAelA w2

] ohuch gAY e AEe JP

ek e A sl e4% JYue

LAY AL A7) AdE AdE ng-Ag A Boel Aodel v A IF
£ AgolE ol% Wus} BA6 4% 7}

A WAY AA WuEe] A4S AAS

A4ZYAAAE] AL BFT + 9

»

=]

jyd]

—_

r® oo
2T

o

B[ o o ot Ut 32 P rfr &
o o °f

1 X8 dlo o X
oX,
tlo
k|
i)
%

[e]
)
)
£
2
2,
4o
<
>
[\S)
=
2,
1o o

A T tstel HARAL HFHUL JElE A AAHoR EA%Hok Fu
22 @R A A T 92 LIYAEA JEE 43, GA] 4 B
4, ¥ FAYE 2, $EH HAWE X, FERFIY BF 5o JEF

o M9 T84L HE wopith
g FelA AR EZE V71E Edele AeARE EE3HE sl 8UVIES AE&6t] &

SEEEEES

FEEAE 04%] 9B ST AWAA G4 2 KAE J9 FD 5 Ak =
BxAl Dad A 2A9n, AA AL el 2AE FASE e AL 5
Fgstel +ExA H5Ae Brselol @k

AN 7 HATH W A 2TFGAE FAVYA FAHA Dol RE BHEL B 3}
Qe a8 AARE AAGEAE old AE Te AMAz oa AEEn A
Aol A s A AGREE WS, WPEA, 05, /) xHGHH Fo] FRE oF:
k. o WAFe] FEHW RE A Aol sofHy FRAY. ofF AR A2
e ofd Az dvk AR/ES AREY] A MA mE FAR AR U )
WAL AFH PR AT Bt Yor 1 Fol ek EATL AAsE AN S
Urh A gl Aokipe Y AAES olfoln i Fold WANA Aol e
Be HMRES AT + AES sfof drh oS o) wep ABWEI} 4] FolelAq Hepy
1 TER

lo

o

o

A 7

olBZ wA, WALA HE 5 t}zhH el wkoz 3

Row YesthE 7z Foe el 47he] AAMAL Adete Aur el Ao RS A
Aoz 47 F9o FoprES

vpobgl FH ool g A -
o7k st dso] di Aujfde] n#skA ¥ AHEE s FoRE

|8 2 g8 T Eead
1 g}3)

L e

FA9) A2 5 QA Ak

& FYRE mFo] E e FARES W] U gEs F
o S AR A

At + AR o)

A

G A7t BRI A @& A g A

aTES XH74EOP°4 h=s t; g o] o]Fof QA Wk w0l o]
E ok ) Adakel A A7)
7ol AAE ¥ ¢

Qa0 e A4 AR A

Z SkA}Elol o el A = §}XHHLU <3
NEH RAARE A4 FARE ADA Ao

AANA 99 HEAAY FABAGG BANA thel GATHNA AL A
o

Re)

6]]/\1‘1: o} A A x| xﬂo]ﬂ]— y_ﬂ Lﬂg}ﬂ]

1%5S 9ol Zadt Aoz yeth olgd i
4 R Fo) T},

a8
7heddel A kA s FHE AR AT Hel A A AR AN A FE
Aol AEHom skl gl Aol Thedde] kA A #7144 kdA Wb



% $H9Y 2AS ANAE WEA Fasolor i Agolth oleld aTel FEH] A%
FEAAL B A SE B PYES FURFO of PPE u AAYATHL B
Hapa gk @AA AT gl ASE AFAA] FY RATANA A5 GA ol
2AE AR eh} vzbHe fanere mAsta vk FAH Yozt ARGAA W
o J15g uFSa Bed o|AAYUE WEHA R AT NFRS} g WsiAeRE
WA WS HEFOh B AolE WHANFL ol FF HY BuH o4/ AEE 3
Folt}

ol A= 79 ol o] ddE el 10CFR50 App. Re| S wEA1717] 9&f st s
An] Jfde] B vl&S FAgE uf glony, o)yt st E AN A wgo] Ao kA <k
AR el 7ot oy S AA A Fel= 1o d v Are A A S WA AT
olgfgt A H vE& o g3 FHE FASE JteT HdAAAE 8% Aoz tFoj .
#H 9] Risk-informed regulation &3S ol 3}A) Y x Ao ZRE 4o odg FA/} =
Z% 799 Risk-Informed and Performance-Based WS E3 AwA oz EAZ FAsdE =
o] NRCo|A A=l 918, o]¢} ##3le] NRCo| A= NUREG DG-1521& waalo] oA 54
Zo 9o} oA A m g AE AN EAAH] 7] Risk-Informed and Performance-Based W™
S AE&s AHE e AAolt. mEbA B Aol e AR B4 WRE 2 S8 Vs Tl
el J-4E Fi FFol A TS gk An] JfAHAQHE Bl §-ol5 EAS ug o R V)
& Av] JRSFE HisleeE HdESA . Jtedde] A tdAA A A ¥, 10CFRS0
App. R 8.7& wt538lx] Kl Abdol g e A7) o] WAE A3 3s 74 Risk informed &
performance based fire analysisE %3}o] af 2HerS RAM3|ol aF Aoz Fehgr).

FaEd

1. United States Department of Energy Reactor Core Protection Evaluation Methodology for Fires at RBMK
and VVER Nuclear Power Plants, Revision 1, DOE/NE-0113, US Department of Energy, June 1997

2. Nuclear Power Plant Safe Shutdown Assessment(SSA) Methodology Training Manual, EPM, May 2000

. Exemptions from 10CFR50, Appendix R, Case Studies, EPM, May 2000

4. 10CFR50 Appendix R, Fire Protection Program for Nuclear Power Facilities Operating Prior to January
1, 1979, USNRC, May 1988

5. Generic Letter 81-12, Fire Protection Rule, USNRC, Feb. 1981

6. Generic Letter 86-10, Implementation of Fire Protection Requirements, USNRC, Apr. 1986

7. IE Information Notice No. 84-09, Lessons Learned from NRC Inspections of Fire Protection Safe Shutdown
Systems(10CFR50, Appendix R), USNRC, Feb. 1984

8. Kewaunee Nuclear Power Plant Appendix R Design Description, Wisconsin Public Service Corporation,
Dec. 1990

9. Ginna Station Fire Protection Program Report Rev. 0, Jun. 1998

10. 318 157] FAYI=EY BaA, 28 142, 1998. 4.

11. YGN3&4 FSAR Appendix 9.5B, Safe Shutdown Analysis

12. 424 Ay A60zx(-sHE Al 12729%)

13 2 (HE A4419%)

14. 1EEE-383, Standard for Type Test of Class IE Electrical Cable, Field Splice, and Connections for
Nuclear Power Generating Stations

15. National Fire Protection Association Codes and Standards

16. NRC BTP-CMEB9.5-1

17. st e 71 7]&, FPN-2 e 24 s o i, of g 7] 9 3], 2000

W



	분과별 논제 및 발표자

