97 374 St LRI =83
Lign = i

7t AR AEY g & 1
AT =4 dabA 7

Z0Y, 345
@ LdAHA L
2.
A =84 A SHARP(Systematic Human Action Reliability Procedure)t <173 <
A3t W< THERP(Technique for Human Error Rate Prediction)E EUIZ 3t fxlaiwbd 4o
AEH/AA -9 5FAHY AFS HFstd st FFERY AH/AALAY psags A%

AAME ALEAT. e AN AREN XY Fo a1ge g 2
29 OVe}*}EHC’ﬂ Heotes 289 FAe F A MNBARY Ao P

t B9oldE 9% LAl 1 WY o] N xS} 2D A Yo T F9ol

3) AN Z=EMA] B dAFolA /NEE F( work sheet)?] A1-822 A7+ 9 AFs Ao g
BEAd 2 A E AaA7Ia AFE FAHS A FH8% 4
4 I = ‘"\i‘—‘lz}«] ol % g R AYFES ALE L] Wi A QA =EAA AYE
A 2 T A EEN S FHE 5 A

S lae
pacd
rr
e
2
-}
ie)
N
L
>L
0
e
o&L
l‘-IE
Hm

AN FHHAY PSA 2, =AES W9 30% - 70%7F Aok Ha o] dE A
B3 A pSANA ATYHE H A3 R AL vf¢ Fosith 53 A AJA A AE AFLE
AFste Aol A9 flol aFAAFERS] RdYd B2 A 7 TSI g
AENNES #Ho] e ANFHE AEY psad AFRT B ZoE debgrh AA
JADANH =L L AP o] g vlolete] FFH AP 9 A b A (variability) > 2 1
Ao ol Fo] A EMZe] FHAo] AUYE A7 e Aol o]of] upe} £ A= ©e
B4 & WEsHA AY 1]

dAE DAL AZY/AHA 49 AFL 4EH A (full power operation)?} A+3ko)] 1)
EEA BN B 9 9A 2] 2,3 ] A HAZ THA o] Ate] HAA] o
A Aol A A7 AR vhAs] JAA gk @A R AN E B
5 THERP[ 4 19 ASEP(Accident Sequence Evaluation Procedure) 5 ] 12 i HCR(Human
Cognitive Reliability)[ 6 ] < & A=A 7t olAS gloks 71A dlol] A3 I o] 7] w &
ol WRES FAATT ' Bl dis] o"A AL AAY s FAV ANEY. F AAZ
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AR LA Fole TALY ol AlEol] A SIE AFe] YR EL 4o 52 FAFdof g,
REASE FBLE Aok Y] YEo] pSA = F R4 B ANAHE RAY A Ha F 3
1 &7 pSA 2 Al el A A o) AP Gl A = ol & AP el ot
2933 &N Frte FAVL AZIEY A HAZ AEY/ANLA T ol A e AN FAE
FAuF £AYL ASHNA FuHez 7 $4Y  AHARE ZEd EF HE 9
AZol &4 Fo A7) W& A & AU AANA F9 A7 Hol AP 2EH2y
AA A EH(cognitive burden)> FHAAA A BHI A= FAAANA T EFIFHYoz U3
2E# 29 X H Fgo] Frhgrt. ol AR M FEHT 8AES QA ZFIA ojRA
B A7} ste EAVL AVIEY. HolA AFE ASH/AALA 4% R EL HHL
ol gAtelo] gt LAY FAY FrE c B BAV QA

olgld AEH/AALAY EAE WYdn dAH AL 2AY AFFRYG Mo
A18-&te AAME Bopstd 7ig AR ASH/AA A PSAE AT AN TEY AAME
Agsact. AgE AMNIAEEA A AAANS=EY HA<QA SHARP[ 7 19 EA0gE
THERP[ 4 1§ EUIE &1 It JAANSI =Y AarA M oA AP FFsdAd g
834 2 A34E AaAF) 93 Bwork shee)E UEAT =T F33 ¢ U9
AN =R oMY dFAY HAg FAZMTT B FEA AL WAy A

2 A E-(decision tree)Z TS AT}

2. A =R AX

AA =8N Azt F7F 3 ABPY F70 et @8 33T gz
A AEENTY AN o2 FPT. AA AFEU) Yad Y FFI o AR PA
AHA] BRES $£582 A% AAY FHIAAH F=H L 4A 87 A3 E(work sheet) S AH8-3H
Hrigidh, JgE FEolt AA "AlA A R(event information)', "I° 3 5“3 A A(performance shaping
factors)”, 3 % 3} (quantification)" £ TAAH A ALAF R BN FEH 9 ol F, 49, 4F7IETH
A9 Bl B ARE FEUT. FYSHAACE AR FdFE F= 2AEQ I
FRFE, YA, 2EG2 Fo| W FRE FSIY FZFed = Auolee A FFs
HAol £FH k. FY Cc AAE A BF53817] 4 E(work sheet)’t E 10 VEFERITE

SHARPE PSA ®olollA RIS EZY A LRFL AHERAA HAAAEAN LF9
AN =FY 7o gt AZAMo|th, 7Ld Ao AN EEN 5= A PSA
T2 IFAR FE 2E9E AP o, FHAENT AH 9 FE Fol7] AT
AEEA, FAEA, BMSolt, FA QA QDA EEY AAe A FHoig gEag,

THERPE ¥RHAEQ ARY AR wWgozA EHUY F4E ddB9=E Y59
7tttk THERPAIA & AE Y] FHold s E ATLF7 dEan, 271410 oA & AF9
By ANg 53 #3849 79 A9 A7 B ngHe JdPLFE T H L F(execution
error)olth. EH Aol o] gAte] LA Ul WY KA F¥ Cc FAE FFHY 4o
AgeFo FYPLFE 1Y FYPLLFAE FAFY F5& vz FHLF(error of
omission)® 57 7]|7](component)S AF3Ed Hduste =X F(error of commission)”} UTH
AGLFE LMY TR, 4, 34, A, JAEA DAY o F Z5E& E¢ett THERPY
Wiie] wet JIDPAE FFSHY F vi§- B A9 Fdo] d3=Ho THERPY W& A
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gojuix] e WA JABUSEEA 2aHE Ad8E Zo]7] sl THERP Al&ol dUi&

AR A S G} 2ol Bl

1) AL 7E AFs Tw THERPAA ALEE Adte JADVEEEY AIAF E(human reliability
analysis event tree) THAl o] T3] LG T E W24 0 2 A28 E el o] FF3) i

2) BA o P49 G AR (stepyrtol o A EH L & A& £ ¢l 5o Hogi

3) FRLF F7HA VEH o FEOF WE TEdta 2A /e A ¥t g f£9 A
AR RAAAD Fo] oP¥n E33 FHA FAE FYu £ co AnPHql
%2 U (dynamic) BN A4 oA FHHE= Pl A= 2L FE )

4) 78 CcANINE AP T FHOFE AFLHd dE AAA AAE FHeE LFUe
nejgct et A4 re 2L FY HF7F 7|70 U FRF daME vy dAapEz
AL FE Frtent

FHAJLAAE dtd oz AUl v 7)7] 2FA] FPHE B 29, Z4F AS7)7]0

3 23 A, 2 ARY AT ES AEE FVAF71H AE AAH B-h0] Ak 73 A9

ATAZ =8N L ME B4, 38344 59 433 AR PY o, dHFHY Alolo] 9&A o},

SAG Q7o Y JERF got |, YA FAARAE 728 AT 27 2 ks 3o,

THERPY] o] 8 E5 = 2 & o] §& ARt ¢ o2 gt

T8 CYRJADAAT o] FA AR ZFR L F 24 g8} FAHE A=A Gutydoz

FA] A kel LAY o FYPHAT Fae) uwel @G LAY o F£PA}. §F ¢

ADNE =R L A A8 4, JEFAG A A 439 ADFAE &4 s}, A3 9 sfet,

AAA AE, BAYY 399 374, £3IAL 59 Fot, FAH A& 7T qY, 2EHYA £ F

soh Ao F ABd, +H0F A% AALF A% &0z FYooh

3. 2R3, EE 018 ¥ CcUANINY AFH

Y C ATVAY ADAASEHEL £9E A% A3 Aol Fo@ P 3o
AR Beto] WA g PRI ADVHSEHS B ST AT BAR) FHA
AYE o7l A3 AR5 5L BEAT. BATSL AVLF WY S &, 7%, ey
247 LA WE 2EAX AR, FHLFO T ABF BN 2AA 5o 2z HE
AL 7\ AL R 29 10 £ 2Edx SF ko) @ ARSRo) Geht gloh

31 JdeF &E 37t
I L 7+ THERPY] wat IS A% =AHAEY7AY AFART L4949 8 =0

mel 22 Frtdo. AdE ARAHERY ZAAAME A9 FFoldo] A9 Ad FEE
hgste] 24U 7 W hesitancy)E= JHLF PN TIAG ARNLTHFYE Avde &
A& AL ALY AR H Fdo] A} wA] o] FAE LA T o] FAtE S HHEE A
YA7E A Zes) e B ZF9E A 14 3L F H g e
Z1RAHA I F FEL =AESAAAY A FAZe whet 2y P 2 g 4 goly
T3 #% EE 3% 3t THERPS A A5} ofe 9] 71 & & 23 g
1) Ao E4UY FH7 7led AR drizt=s 47 Aol 2 P 2AF FAE gu

A2™ 487 dE Ll Pt A F §8-2 THERPOIA AA&HE 74 g 4a g &3
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R id=

2) SAY) AL S AL JOAIGLLF FEL AT o2 TP B

3) AALAT AAE AW FAL AR A A EA AR B 1A UA Fm ujdLA
AA 71eH o] A& W, v A M7 F A dokn wTE Fdle 7 &
dFeln A7 BT FEY A 9E A e €3 Bt

32 FI2% &8 ¥71
Yo R AN 7|ed By A5 2EG2 $£F A F 5 o 71R 84l e}
ga] gridel, AR LAY EFF FL2M E5F 22X FAAAAY EdF o2 A3 #dS
& B3E 22X 9 F(commission error)7t EH 03T AR FE A ATFF[8 19 A7) W
28 Gk FHLF A7 7| R A 7ML AFRAE ] D9 A Aol JEH L A
g&Eo} gd EYog Hrgd FHOF Frie 7EHA FRLFA T H(median)yS HI
F(mean) o2 WIHE FuiASF, AEU A &5 §& nF BRAAS, 282 21 Aol &4 S
ng 8 g3 2ol Hrid
2808 88 = 7] 297t F &8 (basic human error probability) x 3% &S H# @O E vy e
Z v Al 4> (multiplier) x 2E 812 Z 79t FAFe)E 22T BA AT (modifier) x AHA L9
Aol P2 SHYEY A E R o/ &8
7127 2% FEL ¥ 0FY ASY 2ALFY A 28 I T @S WL
oz ur: ZuAss FAANA FE8 R02 THERPIAA AAE &8 @to] dis At
¥ ¥ (log-normal distribution)®] 5% #22 B3 Q2 XH(error factor)E I3 HT o= v
A4 o]t

2Ed 2~ 20 FAFHE uF BAASE 43 JuPHAd GFS AA=

%= 8 & 43 Q] RH(performance shaping factors)& & & AlFolth 13 1914 =Edx £F Fol 7144
SAE @9Azte wE 8P(step-by-step action) BF7HAl A FHE BAAFoIT AP
Z#l(dynamic) FHE FrtEE SR Yol W 2EH2I Fho|FA 2ANA ERAT 58
gots) Fhgtl. THERPAIAME 399 2Ed: ZEE Briste 7S FAH o2 AL
Qe 7Ed "aA o] AE ASEP[ 5 A 2EEHE 2EHS AAEFH A LA F}E D8
Hrtged, 271400 HAFE o] s 2EHAE VEAHLE A /MR AT, AEHE HTtl
279 QA2 27AIAF oA AEAY AR, S 9de] A& AR A3 FF A
R AT Az o] FHA o)A A FY EA AR, A AT FE FF LM AR

B2bA 50 4T o, AEY LHF I FRATA AL £ AL ool

£AQY ABOF BB 99 LAY AR F FBol )2 AEE 2eld Prhe Dok
JdEg A% R ¢Ad £E AAAVE AR, FR FL, =AY A FAT FE) o
gl Wrhach ARA 249 BohE THERPAIA AA @ AL ol 3 b,

33 2d3 9 &4 Bt
Aed £A% AHE ARPY 9 A=A 2 A& &4
FAFEE7) ol A7A ) e EEe] 2y € &g HU Y
A PR A&y gAd e psadld AN E @Y AHoz REge
HA AL ANANIAEEN F3A) @ Ao E Bd9E 3 A9 AT & ol
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Al e BAYR Ao] BT o5 AN EAsle] Be AAE FAdoka),

oele BARE A Ao BN AFY A9 QAL AR AAH SRR Aoz

ol 2addt. £8 24 o4 9959 FASH0 N2 18 A0S Afold ik D)

S Y Y A Aoz vaddT. AA &4 3o o424 WrtE G 2L AES

£ 47hah

) £ALFS Alole] JEHE FY VLR A1 0|5 L A8E 2F S0l DA
A A ol e AL ol Bo) BEW NZ Sdole AR AT 22U 2dde] Ao e
o2 AV F AHoR Rdy BAAE a9 B4 AL A Jow Eyon
B7hahx et

2) A A AANY 04 LARAN 0| we AvA9 gt BAA) Qi Ava e Aol = g
JEog P

p

L

A dALe AEHAA Ao Ui B APAY Aoz Dugtel AE/AA
LSRN AN E M2 A BA PA FAsHA A4 HAT ole] A8 et ME AZ=H/AA
Aol e A AT PSAT 3 Foll doew THAME B 5,657 ASH/AEA PSATL 3
Fol dd.  AEH/AHALH FFE AL 4FF v 2 =AEAAY L
AfAzke] AU oRE du FHFA AFol AV Wi AEH/AANLH JFe A&

o}

o £ @FdlMe AEH/AA 249 SHAA 43S NFste], AFARN = A HA<l
SHARPS 1r&9l A% 3 W THERPE EUI= 7hh 4529 AEH/AA249 PsAS #T
AAFH =LY FAME AEsgd. THERP HEE A HouA e hed
=RV THERP AHSol B AlZhe FA6hx] ¥

DAl g B34 s 7tEAEE Ao

ML AN EERA] AAA o] 8 AMgS o34 2o

1) AL AL o]t d gt MY FAE F e ZIEAIAY Ao A
Aldoez mdggich

2) AarAo gle At A5 SH o] 1 Pl digk daet 21 L g o I gl dis)
A3t sdE gt

3) QDAFERETA B gl A Ed FE( work sheetye] AME22 Q79 st Ao i
A 2 AMEAAE AV Ags AR dA FAE 5 A

4) AN =EAALe] wrho] gt & ZAFEE AHEsH7] W&ol AP =24 A 7R E
F e B FRHE GARE AT JZ dBR AN EENE 9T 5+ A
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1 8 cdTANY ABN =R L 9] ¥ H(Work Sheet)

L 1. Event Name: O-MKUP
2. Modeling Locations: POS( 5 ) ET: Loss of Shutdown Cooling , Heading: MKUP, FT: MKUP
Event 3. Description: operator fails to perform RCS mskeup

Information |4. Success Criterion: align valves of LPSI or CSS pump line from RWT to RCS
5. Related Procedure: AOM-45
6. Accident Sequences: IE-SDC * MKUP
7. Cues and Alerted Time for Operator Action:
Cues - failure of shutdown cooling  Alerted Time - within 2 minutes after LE

S&C:
1L 8. Procedure: a. Covered in LP/SD pro.(o ), AOP( o ), EOP( ), notcovered( ), known( )
Performance. b. Well (0 ), Average( ), Poor( ),
Shaping S&C:
Factors 9. Critical Human Actions(working place, environmental condition, execution time)
< activities > <places/ conditions> < perfor. Time >

a. align related valves for LPSI pump line MCR /Good <10 min.

b. align related valves for CSS pump line MCR /Good < 10 min.

S&C:

10. Time a. total allowed Time( 80 ) min. S&C:
b. total execution Time ( 30 ) min., moving time( <2 ) min,,
performance time{ < 15 ) min., S&C: total execution time include F&B operation
c. available time for diagnosis:( 50 ) min. S&C:
11. Type of Task: step by step( o ) or dynamic - more than one task at a time ( )
S&C:
12. Hesitancy ( x ) S&C:
13. Experience/Training; a. including( o ), not( ), known( )
b. Well( o ), Average( ), Poor( ) S&C:
14, Stress Level: a. more than 2 hrs after initiating events( x )
b. before Large LOCA recirculation at low power POS(x )
c. makeup failure at mid-loop POS( x )
d. more than 2 safety system fails at low power POS( x )
e. familiar with tasks - more than average Items 8 or 13 ( 0 )
f. environmental factors - No( o ), radiation( ), heat( ), other( )
g limited allowed time(< 30 min.) and existence of human error( x )
h. extreme( ), high( o ), optimum({ ), low( )
S&C:

I 15. HEP of Diagnosis Error: 5.32E-5(lower bound, 50 min)
Quantification| S&C:
16. HEP of Execution Error: 2.71E-5

<Bas. HEP> <Table Source> <Multip.> <Modif.> < 2nd opera.> <3rd opera. > <sub-total>
a. 3.0E-3 Item 2 of T20-7 1.25 2 5.0E-1 1.43E-1 5.36E-4
b. 3.0E-3  Item 2 of T20-7 1.25 2 5.0E-1 1.43E-1 5.36E-4

low dependency between item “a" and "b"

conditional HEP of item "b"= 0.05 +(1-0.05) x 5.36E-4 = 5.05E-2
total HEP of exe. Error = 5.36E-4 x 5.05E-2 = 2.71E-5

S&C:

17. Total HEP: Dependency with other events ? (0 )
S&C: dependency with F&B operation
complete dependency of diagnosis error between action for MKUP and action for F&B

POS: Plant Operation State, S&C: Source & Comments, HEP: Human Error Probability, Table Source: Table in THERP
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