Theories and Applications of Chem. Eng, 1995, Vol. 1, No. 1 451

FTEAE ARARANY AHLFEA

A8y, LA, HAAE
(F)FHel =

Human Reliability Analysis, An Important Part of
Chemical Risk Assessment

H. T. Yim, W. ]. Jung, Y. J. Kim
United Pacific Technology, Inc.

:

ol
i
=
{m
i

H 23 AFAALS RT3 e AJMHEA AAs= Alare
912 A (1) 71A/AAe 1, (2) AQANES F¢F R ALE, (3)
A & AR E58 4 Aok AF7AA 5 Al 9ge BAM% A
w2 A FAA Akaie] o Ak ATt AHL Fol A% Ao dHAL 9
gy JA Be ZAE A, By 2 A A 338 HAAME FAE
FA7 Atgolate H2 AR w AA ALY %% olXde] & - FEHo
Atgre] A7 dEHY Ude FAE AAF S gl
FFZEZAE Al AT A SHAMT AMFe] A7t Fasithe 14
o] ZzxE goy niIel 7% A Aoz AT Je "FEINE
o gt FTAMART (Process Safety Management of Highly Hazardous
Chemicals, 20 CFR 1910.119, 19923 59 &) dAMx QFHQA-E w332
o} Aok (2F (e)3)(vi)

B FoAde QFeF #3, AdAHLLF AFEAN HIUWE 2%, 4
HdAEY] ARz §84 ¢S AAA Fo)

-

dg

ku fr £ 5 e 4y

2. oIZi@ || B
T EHE A|AES] uF e Alust #AZ AFHLF F¥e TS X
A9 #Yo wel AYHAR EHE 5 ded dAZ T3 F(Active Error)
9} ZAAQ F(Latent Error)e] F7HAE A /8 4 Aer I gujs v
&3 g
o 2L F(Active Error) @ FolA dF-E 3t ARAMY A5E 9
3l Aol gako] FA Yy HuluA £ AlRE {3}
A A AARRAAFE ALFRA 9] A gAM Audle AT
o A AL F(Latent Error) : Abgel A7t Awng we Alng A v
ElAl= @AIRE A4=9] Hto] Tl ojd 9Q13 AR = Adu
9] 3G =& Aln7 A dhe S
FALFE (1) 85 olof & A9 AE T RS FHA X3 ¥
2 Q F(Omission Error), (2) #A 9 AR & 4dHE £R3= ARG A5
3l A8 @ F(Commission Error), (3) #Ale] AY v AR F =33l A4A
gA B8 F %L FHil= A A9 (Extraneous Action), (4) FAle] HE
TE dRE $£3YPE AAAA 2 £AME AUz =22 Je S2ALHF
(Sequential Error), (5) B3R Ajzhdlo)l #AY HY £+ dHE 3314 X
8= At F(Time Error) 9 #3802 AE3 4248 4+ o
AZ7AE dytdoz A¥ T Aule JFTEM T ALuLAF AlL
AL ZENA FE FAHOFA FUAHo]l FolA ston HAMALFE AT



452 Hegate] ol &3 -S4 A1 Al 15 19959

297k Btk adY BAH LFE 4%l BAE dadol AXEA 2
A Z71 AR A & AT, & ojw 4ol AXH ATs} BANE
o Abmel fole] A 25| gqF Aclehs AL wEATT olE 4
= QU1 WEe 1 Fa40] 473 Ak

3. OIX;SHEA;Ol E&

HEZHE AAEAAY AHQ Foll g AFEAM] AAE D3] g
W a9 134 2

HA EHUY QAL FA e Fos ARG a2 dd AAE, T 53
A, 259 /3 Tol Wt B AYF F 4 AHLF{ol P 2/ 7t
TS EeHor WU ARE IR i AEEY s A HE
FGEEA). AEEA A3, g AdEY AFE B FT o=
A E AALFo dAME FAEAE F33A At

TR YAHLFA T FARAS dstd BA, g ANE A3 mdsz
sted 2 2d 7PEe A e/ f¥Fd wet AAED N sPPdl g
st = e dolets 73 R Ao N d AAHF vHE
e BAFEHFT oAz AEEAM I FAEAC Aol By, 713
AHg, EHWE, dolet 52 A3t A3

4. QM RMMO of

A71AM = QAL Fe AF HAI}A 17 19 3t 2 AFI}E ¥
AAEA TS dA g

g QAL [ A HES RgSu, FoA FPqAs "A"9} "B
T BTG Z o]FolA Qulx I, mdsle] Aoz Oy 29 T A}
AeE(Event Tree)S FAY 4 Utk o7id= AL9ag "A"7F dA £
2 gLeR FATES B S A9l 7 X 2 EXL
99 AE JehHA dii£a A BE #7151, 9% Exe g9ae) A
& YeElAA 284 a, bst ®rldoh

FARS "A"9k "BV BF Agsorst A7t A3 Afole 1 A
g P, =

P=PR@QPLA (A1)

oF 3 YT "AY, "B"F e AAE ATshdE At A3
Aol 1 AFEE P =

P= P(a)P(b/a) + P(a)P(B/a) + P(A)P(b/A) = 1 - P(A)P(B/A) ... (42)

_'l f=l=k-1" —Ol yEst —'| 2AME

o
lo
rx
nE




Theories and Applications of Chem. Eng, 1995, Vol. 1, No. 1 453

a{b/a) a{B/a) A(b/A) A(B/A)

29 2 AHLFEM ARSERY 4

o Zoh aEla, HAAAe §F P,=1-Pe 4oz 38 4 A 1
i 2z} A9 L EXH A%, F Age AFAE 2 ¥4 1.00] "ot
c]A P(A), P(B/a), P(B/A) 5 ZF ¥A9] 2 F3E(HEP, Human Err(—)r
Probability) & #H7}3ch H7lR 42+ 7|22 §38(BHEP, Basic HEP), 5%
E A AHPSF, Performance Shaping Factor), Z£4 4 (Dependency), 3| &3}
(Recovery Factor)7} low Aoz jF&zd o33 B}
HEP;=(BHEP);x (PSF);x (DEP);x (REC);
o 7IA, HEP; = #9949 "i"9) /3 E,
(BHEP); = 3994 "1"9] 7120 785,
(PSF); = 3924 "9 FFEAAA
(DEP); = 39199 "'y T&4,
(REC); = 3949 "9 38a9
718 2 FAES WA o8It BVE olgEAY AHLFEM AR}
o] AL S0 AL 9T FHFEAAAE AL P9 nx = dgS
ofulstm] 2ol 97, FAYatel Ae, 2] VA E(Stress) T2 HAE3A
Brtgt FEHA0ld BT "A"SE "B Atole] elEAS 4”]3} =t "A”e]
S e Ade Anrt "B AF3/AA 7hsdd L viAE ARE N
TEA40%), AEHEAAG%), 5FH544015%), 1LFTE5A(B50%), BoFZ44(100%)
o] 5GAIR o] Hrighoh EQIAE 1AL Fo WAL wAlsla 1 Fg
t3 %5}*]?4_ T AE 82AL nEted AjYA F, AYHEAIRLY FE HE

Lo

o
d

O

golg, wa4e) W%, JREHE watel
D he (Am elgetel s 21H e el

LS L EER

HeF PAAL AR 393 dolg A§ FWoA A7 At A}

ge) BUE AARER: 2ol FENDE Bkl ALHE A% Do Bad

2d2 283 BAEI ddn, Bd FAAYel ol $AgYae] By

ol SEI] MBS $AlY BAYel A ey, FFEALNAN 24,
59 % $989 AFel BE AA dolEs} gy WEel 2 9399

rO



454 3pabgete] ol&s &4 A 19 A 1% 19954

NRLFHET FA3=d AT 7Y £ LJH «lﬂ o] o]8-dn}.
e RoAlol vk Simulator) & ©l8F P8 LY 2F7teAH EAD
e Ak FE3] s U

6. dE

AFAA FFENEGA °]7—‘4£1-r—4 8, AMEA A BA7IH, £49
of 5 QAL FEAM FAAAEL =gt FAZA FTEHEA olHFH
Ao FIM B 1 Fasl Aol ALl FHAstF oy ZHE Alaie] dlF At
o] 242 QA3 Aol AUFE AAsaL ko g o] Kol izt 477 "
3=

120 H BALe AFAHIle] AdRT fF3qs|ojop ¥ Mt oje} FPAHA
A, v Ra] Aapae] A4 R «?—_}%0115_ aE oo}l e 28T xvgo]q, =)
oAl Blehg A Aojael AA, A AA, wl#Y widdx A<l
(Human Factor)& wtgdoha otdA Alxve] axE 34 7[d¥E 4 U

I. Federal Register, 6404-6405 (1992)

2. Swain, A. D. and Guttman, H. E.. ”"Handbook of Human Reliahility
Analysis  with Emphasis on Nuclear Power Plant Applications,”
NUREG/CR-1278 (1983)

3. Hannaman, G. W.. "Systematic Human Action Reliability Procedure
(SHARP),” EPRI NP-3583 (1984)

4.  Spurgin, A. J.. "Operator Reliability Experiments Using Power Plant
Simulators,” EPRI NP-6937 (1990)

5. Meshkati, N.: "Human Factors in Process Plant and Facility Design,”
(1994)

6. "Guidelines for Hazard Evaluation Procedures,” Center for Chemical
Process Safety AIChE (1992)



