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ABSTRACT

Seismic probabilistic risk assessment(PRA) rather than deterministic assessment provides more valuable
information and insight for resolving seismic safety issues in nuclear power plant design. In the course
of seismic PRA, seismic fragility analysis is the most significant and essential phase especially for
structural or mechanical engineers. Lately, the seismic fragility analysis is taken as a useful tool in
general structural engineering as well. A systemized and synthesized procedure or technology related to
seismic fragility analysis of critical industrial facilities reflecting the unique experiences and database in
Korea is urgently required. This paper gives a state-of-the-art reviews of PRA and briefly summarizes
the technologies related to PRA and seismic fragility analysis before developing an unique technology
considering characteristics of Korean database. Some key items to be resolved theoretically or
technically are extracted and presented for the future research.
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(sever accident)e] Wigt <A ¥x Ao YO 2 Generic Letter 88-20[1)S A H3 12, BE 75
Zol xR ALo] thdte 9 F-ALAME A (individual plant examination of external events : IPEEE)&
498 AL 8FFoEA FAH AL FEEH WALHAY F7rE dFEA HAY. ol
mel YAYLALE HEY F2 AYHAAALA g A APl AdAH2E BE =9 F
S 1992¢RE RZE J5FY A EA Lo Wstd IPEEEE F¥3n AtH2] =EE, 7
HYATAEPRDIME FEEH XA A¥YE YrtE A48 FPH: 7+2E R 71719 AAH G
=24 ge AFA Austn3), o1& "WFH HEFY 9 TAIA HEn Y. H57,
2o 942 AYF Yt AAAM Botz A I Fo] A WUEA}E(seismic vulnerability)E 3713}
7l 18t A= TAHE L5 Wdo] i A77 IAYFITAE]

au, EA7R FUe F9ol 988 ALY dFrEe YHIAA A g HAGHAY H7t
B 32 AAREH Sy T fHgol ostd sYsAon, BEEH AYE YU A"
W34S Hte Audes £84-0) nsgd. £, 2F¢ AR FPE AWHY
= BN A3 2 $ENSFES AA 939 HAAR R ViE APE 8349 2R Re= F
el ABEAHL A vgdsixa B o] Aldolnh. £3], AAAG=EN S 1 B 44

g4 2 Barce AR Ay S we HriA e 4@ Xolst dAsA €. w
g, Bt d4dFolm, AFHY de AN BHZFE A7) AMME AA I 4A R
NF A8 EA4E AU B AU 8859 23 ¥ AJAA=EAEAY Aol &7
gk £8, o 71A vAdd sAEL HA3 AW + e FHAHY AILZEHY H AR
=9 ARYYol 7idHolof gt ¥ F U

olaldl Zulel AL AAEY o] wEAME AAHGE BN Jiys #dd FUigde As
g 483, HA 7¢AFL Fotsgch )2 REH YHANLES HIRT YYUHYA LY &EE
A AAHGE BN 7Y BhE NEPEF $F N Ee THHY BEol 8 7HE ¥5L
T&s8la, ¢F A7HEE AAA

2. 883 AAN¥x WY}

LAY A L] IPEEEZFSH 53] AAAMAC] gt £4& FoiAae HGY H7tE AE €
2l Holz A o]F 93t NUREG-1407[5]0] F71x %9 F, 883 ANA¥E: H7t
(seismic probabilistic risk assessment : SPRA) 2 2| A o § < B A{(seismic margin assessment : SMA)o}
Meso] NPz AMFHD Yvh xF LA e Ao g IPEEEE 333 e I7te
sivcl, A=, A=, 296, 249, 26170}, FrlE, 2o}, &5 R A& Foly, °l&
Z 4% F7bl M IPEEES W o 2 SPRAE Adita glow, d%E SMARYE s gl
tH2l. 9B Z7lolM Adgsn Qe SMAMYE S Adiydoz ztHstn, 8880 AP WYl
2, AAAHQ FEEFH WA Hrigte o ol AAER ddolg ¥ 5+ Ak

AT AL FEEH NIAFE Y €4 JFE Ug 4dAZ FEHY FYHY,
A £3 TEEE 9 14 B wkeh 2]

1) A A A 3 =2 A (seismic hazard analysis) ©7 : BEx]e]A @A 7Hed AAF 7t&xe 3
d 2y W= Aot

2) A A F) T B A (seismic fragility evaluation) @Al : AARW Aurl& e i@ 717] T& 7=
29 273 &&(conditional probabilisties) ¥ 7}

3) Al&¥ @ A}3: Fo] EA{(system/accident sequence analysis) @A : FZE ¥ 71719 & §
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e =% % 293
4) A &4 £ 3 7h(evaluation of core damage frequency) ©71 : =AEANE @ ddh &40
=& 3rtar) 9 AAAAE, AWAGE R A= Y Ay 2%
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3. AAAFERA
31 24 2R

ARFAGE=E FoAW AAYHEFA oid 4 W4 Fx2E £& 7719 2AFAgSNES
(conditional failure frequency)Z A A= w, A WFH AT EH o B YA urt&E(PGA)Y =A7]
W Fzeso WAASY o BERHA4E Hrhar] g Aotk wakA, NAFHdEE EHUY
Adute]l  mB&(failure) EE B I(collapse)E  {FEIE AWtE e FYgi(median  ground
acceleration)¥ 1 Zte] B&AAF FagAded #AY EAEE YEUE RIFIFAXY o2
g€

AAH LA PRAE 8 AAFAG=EA AxE 98 g3 gon, o2y AYH
A ZTHE HHL RAANNY AAANEEY AP} 2gHo Aoz AT =ASHE
(core damage frequency) A4tS 3 7IEXEE o] & Hr].
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) A AL A% L WAMAYG BEE REEL FESHD, AT FEAIRA URE T
=8 2 71719 4A

2) BN 728 2 7179 8% BEAH #$Ue A% $HL dAK(walk down)

3) 23] & WA T(seismic capacity)® BA@ 2249 A A A (screening out) EE, A3
ZHotgl Ao BUHE Q=g 249 A4 Y(screening in)

4) MAY FzaA EE 71719 #&¥d &, &R E(failure mode)e] 2 A

5) A 7bsAel MY e AEEEd P o 249 AFHY AJANFEEY

6) HA AY EE MAAAEE EUE 383 52 WAAS S BAT 829 F7F AEAA

7) AA HAEENE B AFTAL AJAG=EZAY HA

32 ARAGELA

QJole] Hermd W ANJHFEITHNE AurtLE T E el F 9 gh(median ground acceleration
capacity), A, 1 FZH4 # %Qé*&% syl sis F EWsd §o02 w¥€Ed. 19
22 WAL Au7t dE&HE AWtEE Av Og9 4 (N2 Edd

A=A, er €y )
A7)H,  ep: FAAYEL TStE BEUS
E8AA4E nese GENHST

HOAA P BHUYE AYY BYREATE e AR ecd 2ARTHAE Bc
23 a9, Bk g 4@ EdET

Be=V Bt + B @

4% JFEIHE WY AWASE, A, R TYREWFY ZIVFUA L8 Tod 2
IRFEES FAREFSZ U HO)E ol gstel Ry

F(x)=fox%-m-exp[——lz"?%-ln(—ﬁ-)]zl da 3

Y 2E o9 ol AAY WEAHQ HA=JAe FuE vebd Aolt. 1Y 204 HCLPF
= 3N E A< F(high confidence low probability of failure)2 A AZ = 95%% 5%9 A RE
e ougei12]. o] e HAEFAMT ol BHdY F2E EE 7719 WINETE B
= 712 g458Y, g Hez AddEd2)

HCLPF=A,,* exp[—1.65(8z+ Bu)] @
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29 2 AAAGE 2A o

AA7IA fAE L4 AIAGEFTHY A4E A8lA MR ALEFY B4y (basic
analytical approach) thg-1} o] T3]

o Approximate second moment procedure
o Second moment procedures
o Monte Carlo simulation

o] Jollx AE/te] ZAHE o] WY E& Bayesian BAWYH Fo] XA AAHIEEY
€ A% ez AEH oj&FHn gtk

33 {2 A+ 5%

5] Zoo 4R EHALY AAAGEREY 3y 2 AR A Kennedys} Ravindra[6]o] <]
3 FHANH, nFAHATL04 A2 VRS Bgsto APEY 71€2 1A, EPRI
TR-103959[3]& #zt3tditt. 28y, Kiureghian[7]& @A71xl 7idd AXHSGE 2d 4 € 3
7t HYPEL TEHLE, @R AA FRA2dC distd AGEE Hrlsle PPN o444
(transportable)o] A Ho] Y& AHFHAUY. F, 71&9 FYPHE F FRALHYo] o}F FA}
& ZA4E Adstane oYW 54 F2E ¥ +I=HUD AYE ZdE & FRd OA AH¢
37] oldoe @l Unk. BE oy, o] HPEL 4 FRaLEE doj A PR
€ AA FRA2H HYE HILE A%t E3Ho2 o]8¥ + gldm MYl ol AN
87] $isty a& -4 7]} (synthesis approach)s] Z A FHYx BFrHHPE AT o) Hge
A 4 7284 F, 4, 7%, €48, ¥ i 5P AY: 2dg AT ¥, A2d
o] g4 HWtE Ao olEE Al=d M A=A 42 B(system reliability formulation) 37
A z3ste ¥zt € £ A
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3, 0z2kiT[8]2 AAZAES AAFAYZENE A3 &N AL Y& 7I&Y YHe
T2E A¥eH A 2AY HHYS AHs, vHYLY EAL 1T & AEE AAM
g F7HA ‘DA s H(response factor method) & A¢FEt et A BEE FHus MELLd
A Lo, & s vy g A Weld.

T e Ffolle 1990d 243 F[9]0] YA FHAALY US| AHE A% FEEF AN T
7hell o188 & Je 443U AxE Hx=2 AL 2dY, o WYL A 9]3‘—4 71&

2 A2E Ed2 ALEHNR7] G2 4F G885 9 dFARA T nd 54 W)
AE Aol 27T 2F, o)Ax[10]E AVAGE FAE o] & A2 EAYE ?5594 ¢
4B7tet EEH HAC g A7 E FYEAAT 2E o] TN T2 $He FEEH A7

&89 FHAYYL AL, F2IFY HAY o)HAFH ANEREL S AW 2aYdE 7

9 AZHAEEY WEE AAFAE 22, o)k 3 AgE PPe TR 3
AAFEE 13T + Y& AP (shear beam) Fejo| A2 do) THFo] 2 8E F gomz
°jg AT £ UA=F JfAsE A7 FEFIMY ¥ FAHAYY. 2 AHE HURDL
ol&ste] HEH AL YL AGAE] AVAGEEN S +311, T I Y uy
of g A way F, Mg o) ATFREY AWNSHAY Pt 4L Ho ojfY £
&S LEIHTH

4 A% AT7HAA =&

AL HEFT YALGAA L e F8FHo)m FAHQ ANHAYE BFHAXE $Y&r] 9
AME AA FUe §4o] WdE H$EWS ¥ FELIE AASE Aol MY A 8 5 9
o o8 #3td a5 IFld FAHE AM VY A8 E £y, NALAEE, EdYz BEsq
ANHAEEN S AT A2 T Z(data base)E T2 Bo o] 2T Eh o] AR AAFPG=
Y 2AdE2 27HE AR 71e ¢ dx, F #dAs9 AdAds HEAA, ALY YA
o3 B =(critical failure mode)e]l AA, XA SFAF % AJNHASF 2% S AP AR 7)
< % HAE Hddtn 34 AFE A7t FH ok Fo.

53, 7229 AAEL 548 e AAE NEY AL AHME F AEE S »
#3te A Z&/dA S (seismic damage indices)o] HA R sfwo] @ F@rh. 2@ Williams[13)5 0]
A Mg v} Zo] AR st BE NAEFANFE F2EY BIREZAN F2 3R
e meldn oem2 AhEA(shear damage)d nE Y F e ML SFAF Lol W
g3 & ¢ glth

olst Y FF FANY A7 Waw /& ¥EL ackHd gen 2o

- I F8 AEEY AA, AT R AR B0 REse g5 B4 =25
- Yd Y F2E E 71719 dd(screening) 71E9] AN R A
-AEEE BERE0 AR A FAAHY & AHe Ao
- BEEH vAY EA4E 2T AAEEAFY A
- A E WAL EHHE o] &8 AAWFHASF A
+ BEAS, v F AL
+ ERAFFTE ST WAL FTHI)
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5.8

°f xoME HEEH ANLHY B4 F3 HAAF GAULEI HE AQAGERN S gy
L2 I AR FREE A £ PHe AU 9 AAAF2A, AR dF, 249
ol T JedRE BHEATE o8 Tt FAY JI&FEAN HAHoloF ¥ S B
AE =28, ol8 2AE #Y Jled ¥Ad BHE ANGAYL =Y A FA L 71€F
d FELS FF Fule AVHGERY J)eq AH 2 AL A% sxAaz 848 5
Ag Aoz slug.
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