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1380-3 19967 105 o a-e
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~ Reporting - HSl Design Wiy
— CR HFE guidelines — HED Resclution
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19947 o= 20042 20 2-11
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BT, BIEDO YU A7 3BV TIE, HRA THlraihd HEP ORELFE©H S 7
D, FEI S A7 OFFRIZ: HEP FH OGOV TRENR SN D & &bz, &E
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WZBWTIL, 7Y% /0 HSI OFY) RPN 72 EE FIEO RS NED ST 5,
2.3.1 Ea—<r I —<I R —T A2 MZBETABEPFRIZOVNT

KRBT, B IRETSFICBIT A 2—~ T T —BHEMFSE T & 5 7 Jefsn 4y
o TWD, Ea—~vrTT7— A= ANZETHEHEME, B a—~ T —08, —
G2 R =AY MIOWTEM LD ERT,

2382 ta—<wr T —RAH=AAICHET B EEFE

ta—< T — (T DM LT L L LTEA LD OIE, 1980 FEHIEHICTHE
17 &1 72 Rasmussen D AF /L« )L—/b « Hii# (SRK:, Skill, Rule and Knowledge) €7 /L
[5]. Norman @AY v 7 (Slip) €T /V[6]HH 5,

2.3 1R FY . SRK 7 /WE, RO DBNTZEEER LUV AT AI2RIT 5 N OFTH)
B %E, AF¥/L~X—2R (Skill-based behavior), /L —/L-X—2Z (Rule-based behavior) .
M~ — A (Knowledge-based behavior) ® 3 DIZ/HH, EFELIZH D THDH, AF/L_N—2A
(X, A CATNSKR L TR CROSRTE 2 R~ Bk Svie "2 — 2 Ly BT, &
z BT AJIEHR(Sensory input) & 212, 7] UGEC/THE) (Signal Actions) %47 5 7B
T, HRALIAMEERES YV AT AW CRIATEI 2 A NA LT THORRTH 5, L—
NR— A X, BRUTAEERRESC UV AT AZBWT, THILIZATERICK LT, FIEES
RO LN — I EDSEITET O TH D, 205G ITHEITHIXTOFIEFETED &
NTNDTID | MEERIIANERERBI L. O 2, EOFNAUES NEFFEL, ZDOFIH
(ZEEDWTATEN T 23R FTEEN S S D,

AR — 21, RIENREEBRECY AT AW T, EEEAR N LLRTO R — v
IZESHRWTERRATH VD | B2 DN ATEREFE L, FrE Sz AE RIS LT
VEZERE DMRA T 2 FEROBEL T 2 iR R A B B L CL MEE R 2 ik 2 Bk
ATV, ATEREHRZ LT 9 2, HREATE RIS KT 5 2 2 7 FlIaZ RO TITEI§ 2,
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Goals

Knowledge—based

Behavior
Symbols | Identi= Decision
Mistake Fication —>| of —>{ Planning
Task
Rule—based
Behavior Signs Recog- Associa— gtclmred
nition > Tion > ules
. State/ For
Mistake Tasks Tasks
Skill-based Feature . Automated
Behavior Formation (Signs) Sensori-Motor
Patterns
e T ] RE
Sensory input Signals  Actions

X 2.3 SRK =5 /v ([5] & 1ERL)

Reason [7][9]1%. Rasmussen ® A ¥ /L « JL—)L « HEEET /L %0 L. SRK O4% Bz
BIARMTEO v AL E IV Z At 2a—~v L TF—|ZHOWTAFFEHICEIIL,
DIREIZAT 5 Bepd = F — (Slips & Lapse) . K< BEFETHO T F —(Mistake) (2534
Lz, 24 (RT@Y, HL21TH (UNSAFE ACTS) IERLAVWLDEEM LS
DTS, BHLARWEOIZIE, AV v 7 /308 (SLIP) B8X0%k& (LAPSE)
W BRL7ZZb 02l BVviAZ/ 2 27 A4 7 (MISTAKE) B X V&K (VIOLATION) (2%
nNENHEEND, AV v 7 ST ORIFIIAERO I A, RERITFHEEOIATHY, SRK T
T VT Skill N—ADITEIFERE L THTEDH D Z ENTE | AVIARITERITERRA DO
KHE LT =R =X 3 — 2 DTG USROS T s S 5,

Fio. EBREWRS ERRO 300X A TR T — 2 A4 T L 3KITE LT,
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1 1
' TYPES !
: : Attentional failures
Intrusion
1 1 Omission
1 1 Reversal
. | UNINTENDED 1 1 Misordering
»| ACTION 1 : Mistiming
1
1

! Memory failures
LAPSE | —1—»  Omitting planned items

Place-losing
Forgetting intentions

1 ]
1 1
UNSAFE 1 !
ACTS : :
1 1
1 I

Rule-based mistakes
Misapplication of good rule.
Application of bad rule

Knowledge-based mistakes

. [ INTENDED Many variable forms

»1 ACTION

Routine violations
VIOLATION | — | Exceptional violations
Acts of sabotage

(24 ta—~vrx=T7—n48E ([710] X v 1ER%)

Card[8] 5%, BEETVEIEH L, A& ar Ea—¥—0bY % T2 airT 5
F1£ (GOMS, Goals, Operators, Methods, and selection rules for the methods) %42 L
7o K251 30 . ABOFERLEET V2, RET v 2 BT nt A EH 7m0
TRREDT rE R, K7 0 AT D I 2 EBRAGICIUE U, ST E) 2 RFH
ERICER LT, V=2 r—RREDRT 53—V AFHIICHN S D TH D,

3.4 IR

DGR R ORERE

TS=TE+TP+TC+TM+TH

TS: S REH]
TE:ORRERHE)
TP:@EGH 7 7 & A
TC:@FH 7 7 & A
TM:@EE) 7 7 & 2
TH:@IG%

X 2.5 GOMS &7/ ([8] X v 1ERk)
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Reason I, EEM#EDOET L L LT, AA AF— X(Swiss Cheese) 7 /L Z42ME L 72[7],
%V AT AOFERIFIZR LT, ZEOBGIERZHE L TR, AL AF =D X I IT&P
IERIFTRETIIRLERIFEEZIE TE W ANRH D, (E0DO X oNTFReF A I 72k
D, TNHOZEDOHIEROREZTVHRIT T T — 25| ZRIFTAI=XALEZFHALED
DTH5, (X2.6)

Some “holes”
due to active
failures

DANGER

Defenses
in depth

Other “holes”
due to latent
conditions

X12.6 AAf AF—RX 7/ ([71L D 1EK)

FTo. MAEERT AT LZBIT DA EBEMROE 2 —~ 7 7 7 2 —{li O BRME % 7
3 5E7 /e LT, Hawkins fi[101ic LW, SHEL 7 VBB Sz, AN (AR,
Liveware) Z & LT, ANICHEL 2 28WH LTy 7 & UTRELUJEHICHEE L
T, INODENFNDEHRL DA L H—T 2 —ADPNRH I TRLEZBD) I2XD .,
TT=BNEAETDEAN=ALERLELDOTHD, (X2.7)

B 2.71Z73#0, AN (Liveware, L) ZH.0ICEE L, RANICHEL 52 5HETH
5. =R =7 (Hardware,H)., ¥ 7 F7 =7 (Software, S) . {E¥5H% (Environment,
E) BLOM#E (Liveware, L) #ZOFHICEET 5, Ea—~vrx7—X, AN (L) &
EEETHHEASY Y~V A VA —T 2—ATHHN— v =7 (H), /EEFIEER L
DY 7 hy=7 (8), MBIRIRE, BE2REOMERE (BE), FEEEROHE L CTIEET
DIEEFEORBIZLVBET D (INEEBOPNRATERT) L LTWD,
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Software
Hardware
Liveware
Environment

X 2.7 SHEL &5 /v ([10] & v {ERk)

233 bta—<rTI—04t. =7 —<RX—T X MNZET B EENR

Ea—~voTT9—<%—V AN ba—<wrZT7—35MF, Ea—v 2T —0DIE
A= ALEDHT L, FOREERRNIETHZ L, F1-. ba—~vr T —0NREL
BlIIFOEE /ML T A Z L2 HE L TWA,

(1D ta—vr=F—vRx—T AL ]

La—v VT T —v RV A NI, iO=T —<Fx—T A NEEBEL, VAT LG
L EHOTA T A 7V EAB L CHEHA SN, R0 7 =—ATiX, 820G 22—~
VET—ERFEL, BT T —ERRICHIIE L, £, =T — AR OEBEM AT 120

DEGFT TR AR L. %%%lé EA 7 == AT, REFTRICESE, ba—vrx7
—ZRAENIE LA LTS EOREEMAZFEH L TV, 2O LN, IIZ BRI D)
%%Kt’@iét;w7/27~%mﬁ&ﬁT%EL TRERRICHIE, b LIE, %
A LT3 6 OB RXERICOW CEREH RIS OW TR L, sXaHiEsk & L CakaHc R
LTz &75@%@5)50

Q2 ba—~vrT—S 7 rt
b a—~ 2T T —500E, B a—~ 2T — 52BN O RHENEET D T2 O DT
FiETH D, Kirwan H[11][121%, K 2.8 12”7 T XK 57, &I SW FiEO 7 n v 2 %
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EELTWD, LTy | 57 mt RiZonTiki~s,

Hierarchical
task analysis

!

Tabular task
analysis

J

Ergonomic
assessment

/\\

‘Adequate’ ‘Inadequate’

v

Human error
analysis

V \/

Recommendation Recommendation
deemed unnecessary accepted

Plant assessed to be ergonomically adequate

2.8 Overall 73#rFiE ([111 &Y 1ERk)

BIENE 2 —< T —52 5T 570120%, ¥ A7 OEMESORE, ¥ A7 OFH#O
FeE, RS /AN =2 DU —ru— NEZRETDLZENAHTHY . Znaemnthrd
LTI Z AT G FERHWLN S,

2.8 12T 5, Mg & 27 /541 (Hierarchical task analysis, HTA) 1%, 2 ¥ &
TIZEENDYTERT T T AT 4 2T 26D TH D, RIEXZ X7 M7

(Tabular Task Analysis, TTA) (%, 358 Y FEAZE2HWT HTA CTER L7 b 4
2D YT EATENIT 7T 4 BT AT, XA OFHE (BT H L 8EE1T O # A
ZIZHLTEDL ) BRBER TED LD ITHET 2070 L) | X A7 2T L1202
e B FE /RS BIXIXTEOFERSCHEROERSE) 2oL T, #
A7 HTIE ERE 2 DOMAR & 22T FIEBRBRFE STV D,

x )L 7 27 A55#1(Ergonomic assessment) (X, T/L=3 /I 7 AFUGHERE (] 21X, @
OFAIE, — BV, BEHGIR, SCroRE S, wgeth, — B, farit /Bl ol E
KR ENBEINE 22—~ =T — % 2 S WA AN ORI T — #2125 <G R
%) LT 52 &2k D, AMIZEID Y ToONF A7 R ORI (TTA M)
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DHIFICHEE = 25l LT <,

TILT ) 2T AP OFER S A7 IR A. B a—~ 27— (Human
error analysis) {7\, b a2 —~< 2T 7 —HKZFE LitdEE1TH, ba—~vrxTT
— oM, —IRICITERETSCE TR ORF 23t TRbb, b a—~r T i
KU, EOFRATITBWNTED XD 704 A7 2T EOHKIKICHEE X235 2 03 6T
RHIENDL, INEEETDHTODHR~OREFNAREE 725,

KmmnEhﬂHﬂi ta—v T —gO—flE LT, £21ITRT LD eflzit

BELTWD, ta—~vr=I—ptd, ALY OBLE TREFS A+ 1A

(Design inadequacy) & fififti L, Uitk CEZ W 2 5 8 2 —~ =7 —(Errors)X°%
D5 K (Possible consequence), U #7173V 784 > b (Recovery points) = &7 5, ZiLHD
P ORE R, BEt O ER (Remedial actions) %% 7t (Design), #HF i (Training) .
FEE (Procedure) DR TIRIAS BRI 5,

b a—v T T — [ IA B A e A B L TR 5 2 & T, o, i

FHAOUEER Z X HBLE D, ERRME GEERTE) ORMEIILERNE LTV D,

1

# 2.1 Human Error Analysis  ([11] X Y 1ERk)

Error Design Errors Possible Recovery Remedial actions
No. inadequacy consequences points
Design Training Procedure
1 The required Incorrect Potential risk of Notice error  Improved Recording
updating of the input of the equipment via feedback & checking
pond contents location of collisions observation of
on return to equipment, of monitors information
computer racks, etc.
control
2
3
4

B, BRI EATHI 2D, FUZ AT OMBfEERD DL, F-, ta—~vr =T
SIHTEAT 9 T2 DM EITHAE LT FRFERIC DWW THEZ RO L Z Eidt a—~v o7
~%ﬁ%@%%\#0\%%m_ﬁ5t WO CEHETHD, Zhid, AFL¥ 7 etk
ZOFHMM 7T r AL LTHEF TS, HIRRL Ea—2l U CERIND, T8
H, EERRL Ea—Lid SR T MRPEUT I P THRALILE a2 TR
AUCBET D FRITHOWT, BRAFZ2 M IIFEBI ISR EHIEET 2 L L b2, Ba—v
/i7—#ﬁok£l%%®%@l%_omfiﬁﬁﬁuiﬁﬁz&ﬁ@%ﬁwiiiﬁ
HRE L CRFHCEY ANDZ L2 HME LELOTH Y, EliRER L E o — %@ UL
HAY QERENEE Y . X AT P ORI 22—~ =7 — 0 3R Sk T &
Do

() ta—~rx T =i FikE

21



b a—~ T —00rE BEA 722 b ODRE S, IR EITHIE=E ORE 21X Lo,
fOEETHEH ST [11],

bt a—v T T =BV CHER AR, RS 282 BRI 2
DZHLEDELTHRETHILETHD,

LT O FEN—EER T EH STV, 228, HRAIZOW T, Bk
¥ETIEH—HAITHEH SN TN DD, EE~DOREMIZIBRLA TS

1) Failure modes and effects analysis (FMEA)

i1) Faults trees analysis (FTA)

iii) Hazard and operability analysis (HAZOP)

iv) System Theoretic Accident Model and Process/System-Theoretic Process Analysis
(STAMP/STPA)

v) Human Reliability Analysis (HRA)

FEARAFEL LTI I TR ELZDNDS iVIZOWTRRS, v HRA IZ2OWTIE, 2.4 3%
TR 2,
1) Failure modes and effects analysis (FMEA)

FMEA[13][14]i%, v A7 AIZBT 2N — R U = 7 OFE D84 TN 5 72 O IZBHJE &
ATy, B AT DRICKET H VAT L0 E LT, E a—~ =7 =Sz b
A[RECH D,

#£ 2.2 ITHEIZB O =7 —|Zxt9 5 FMEA #4273 [18][14], 58T FEER b LT > 7
T7a—F L LTEMIN, FAT LU TORIY DT XA THFE L, UK
FTRUANNT 72 a R ORFIER, YRR I VE Z Y 2 28OV CRE
L. ZOxHR HEER) 2/ 2,

FEE LTIZAZ LNV TORIY 2D a—< =7 =42l ET D Z & TF
BROVEEBRFESCA MLV AL NLVEEE LT XA N LULOFHliAFRETH D —J7,
T T — XA T ORERCHINI TN H OREINAT L, £z, I EINEERO X 5 729k

VR AWV T — RO BIEZ T T 2 72DIIZ EDO X R NEETH 500KV A

ﬂﬁﬁ_ﬁé_tﬁ%\ﬁ%ﬁ%ﬁﬁ®ﬁémﬁfi REFRH IR Ra il & U R 7 534
(XD EERF R BV IAALTEDOBIZ, FMEA \ZHEB L2 27 5fizirHo 2L & LT
Wb,

22



# 2.2 EEEOT T —|Zxd 5 FMEA of ([13][14] X v 1ERR)

Task Error Recovery Psychological Cause, Recommendations
Step Type Step mechanism consequences
and comments

Procedure Training Equipment
51.1 Action No Place-losing Overfill of tanker, Operator Explain Fit alarm-
Close toolate recovery error resulting in  estimates consequences  timing/
supply dangerous time/records  of overfilling vol./tanker
valve circumstances amount level

loaded
51.2.1
51.2.2
51.2.3

ii) Faults trees (FTA)

FTA[3IZ KRR & B Ph 2 B CRd 2 & C, Refm7e i (B 2 121 /138 BT CF 2
(XA DRSO ) ICE DR 2 —~ 2T — A RET D L L bIT, £ ZIEHE
PERESR (BB RESR) 29 TEH D Z LIk D, 2T ABROEENE (ki k
UZED VAT A RROMER) LR (EEEMEVEIRO S EEME R (ZEE))
X DHZENTED,

JRA 3B TIE. £, FTA [CX D ) A7 DO@ENA R b (F A7 i) 248
D, ZOAXRY M LTSI Z IS 5 Z LIk, B&EHEFHE L, deEn %z
RolFspZ L Tns,

1i1) Hazard and operability analysis (HAZOP)

HAZOP[13]iZ, ¥ A7 LDOFRKEFHEX &#EIRE X GERTREM) OF v v 7 Z5&EH O
BEETIOERS T2, VAT AOBRGHERCELRERE 2 EOBREN Y —7 v a v 7T X
D, EOLI-TFNE (Property word/guide word) (ZX VW Z VW 9 BT —%4ET 5Tk
TV, 1970 FRUC ICI (URKIZ TR & nv7-[15], F7-. Whalley[16] 5%, HAZOP %# t
2=~ T =M L7, HAZOP 1%, 7175 & hTld, 2.4 ETHR~L AMME
HEME T (ATHENA[20]) Tl F1:(Unsafe Action) & L Tk a—~ > =T —p L LT
WH S TWD—J7, W AR ARSI O—FIEIC L 80 RepRiEfiEsh
TV, Zhid, 24 BETHRT L2, HAZOPIZLd b a—~v =7 —F— RO %
7z ATHENA %25, Gl OFRRSORBRICES L 2ANRE L iR ICEb - &
HHHTL 2 Z ERBER s hTwa[21],

iv) System Theoretic Accident Model and Process/System-Theoretic Process
Analysis (STAMP/STPA)
STAMP/STPA (3 HAZOP @ —> & SN D0, KB MR AT KRBT 5= T =407
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DHEER L D, VT AT A, aR—x MAOHEEH (HIE-gH#Ex5 7 et x) (12
BREBLTELOTHLNT, V7 bU =7 ZfMBIANTES 2T JOEHL, mtsRELICfE
WD, IERD FIETIIANY — ROFRFENRHELWE LT, 7rERA 2B LT AT A CTRET
% Emergent properties (e.g., enforcing safety constraints) #55@& L C. ¥ AT LAEKTH
BT HIERT Vv a skt — FEX TEORRRLEERARET L L a2r Lz, B
RAYIZIE, B 2.9 (R30Il 200 & SIS (et X) WOMBERZERL, Z
DN #HE 5 (Control Actions)CHIHXIRNO DT 4 — RNy 7 OFIEL I A IV T %
IRLTZLLF D 4 >DOIEZ2HIET 7 22 > (Unsafe Control Actions), Z487E L7841
LT D VAT A OFRBEES W 2T 2,

OZEHIME 515 2 572 (Control commands required for safety are not given).

QIR 25 H 0355 415 (Unsafe ones are given)

@R AHIBME ZREVR KRR, > — 7 AMICRT E 5, £721E, T £ % (Potentially

safety commands given too early, too late (i.e. timing/sequence))

@O 2HEORERREIETE 5, 721X, £3 & %(Control stops too soon or applied

too long (.e., duration))

2 2 R ISR
(Gontroller)

il 4 7t A
Tha YAk T
HlEIE = T4=F N )
il A et 5

(Controlled Process)

X 2.9 #Hfgr—7o7rav2E2=T e ([17] L0 1ER)
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2.4 ARMERMESHIZONT

2.3 i Tl ~_7zY | JRF IR EIT TIL. #EEFRA Y R 7 4347 (Probabilistic Risk
Analysis, PRA)YO— & LT, ARHEHEMESHT (Human Reliability Analysis, HRA) %
TV, Ba—~r =7 —% APEiAE L UCTRM L, JFOHREREHRICHAA A TH
%P

HRA 1%, EHEoHTickBVWTk 2 —~ > 7 —A X ; (Human Failure Event, HFEv)
EINERET D ba—vra T — LYt a—~ T —DOHERK L 2L HBAT

(Performance Influence Factor, PIF) #45@ L. TEHSITITB W TAREEREZ 21
Db a—~vrTT7—DHF A FLPIFIZL DELSIT EEAERICT ARERREZHE
15,

EMESHTIZIBNTIE, XA FIEICL D a TR ROHTEDL S ICF AT %
BITL, TOPRTEDL I 2T =2 I AREMEDRDH D DERFT L TNTD, Th
O OOHTRERITHEIC HEP 25E T 572077210 Tlied, ta—~rxT7—%ik795
IZODYERICHLHEMNT 5 2 ENTE D,

HRA 1Z B o v | @M (HFE & PIF Z4%57E) . €204 (HEP & L CTE&E1b)
DIAEDETHDHD, FHCEEMIICBNT, ba—~ v 2T —% DX I ITRFET
LINZONWTEL D d V. £72, Z OFENHFEINT,

LTI ER 72 HRA FlEE R,

- THERP (Technique for Human Error Rate Prediction)[3]

- HEART (Human Error Assessment and Reduction Technique)[18]

- CREAM (Cognitive Reliability and Error Analysis Method)[19]

- ATHEANA (A Technique for Human Event Analysis)[20]

- IDHEAS (Integrated Decision-Tree Human Event Analysis System)[21] [22]
[23]

- Phoenix (A Model-Based Human Reliability Analysis Methodology)[24]

THERP & HEART /3% — A HRA IZ0 B S ATHIRN—ADE 2 —~ =T — (]
21X, fEritE AR S HE 25) 2 X— X & LTV, FRERI A A 7 12OV CIEEEMm
DIRFAD B 5, K HRA & LT, CREAM =° ATHENA 7°®% %575, ZUIF8H0Y
HAY GO afEiRt 2 —~ =7 — &l 2 ik L LTRSS, FHE#E
DREINTHIWr =4, Fo, EMESITREREZ E &S (HEPEORH) (2RI 57200
W72 T A X AR L TN D,

%5 =14 HRA IDHEAS, Phoenix) Tif, A% 27 Z EMHIEEMET L (w7 =2
T =7 4 7TETIE B D Macro-cognitive Model) & L CTHE#E(L LT, fHlEIZ LD
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FHlOR D 207 <5 L L bIZ, EROT~DREMZESIZ LT,
4 2.10 (2 IDHEAS ® HFE 554 5 2D ¥ A TORBMF A7 ZT L—o X0 v LicpE
X %=, WLMK’%E Z&H 5D VA (Scenario) 1X, PRA TILEEICESL T Y
F R, HMEE ORI AREA S (Human Failure Events, HFEvs) 1%, > 7V
’Wf@"é}\fﬁ"}?ﬁ TaroOrh BIEMICAERR S H LB X b D EGETRT,
BB CTrd I UT o B A7 (Critical tasks) 1%, HFEvs OFIZEHET 5, Hix
AR DO B ANHNERRBEE S D HE R X AT Z2ond, B, X A7 Lid, AWIT
7Va/:ﬂbfé%’7V~7&7/Lk§xy YTERT T T AT 4 &R
T & FETRIBMI 27 2T 2ERRMET VIZ, ThEhos VT 4L
Wxt L TEY YT, ERMNEBMET VOB ESR (BA (Detection) , FH fiF
(Understanding) . &/ E (Decision-making). %17 (Action execution), F— XA

#% (Inter-team coordination)) f&IZ# 2K 1 (Performance Influence Factor, PIF) %

TN %

Scenario
____________ |
1 1 1 1
her h
Other human HFEv 1 HFEv 2 HFEv..
actions
N
1
1
Other tasks Critical Task 1 Critical Task..
. Under- Decision— Action Inter—team
Detection . . . .
standing making execution coordination

%] 2.10 IDHEAS ® 5 >D % A 7D Z A 7 (2217 S A1ERK)

FINHY & A 7 AT IS <ATEN BN+ DR iE

RHZ A7 BN TUE, EHREDOX R T /8T p—~ LV AEBE 52 DINT
(PIF) 5850 % A7 7 at 2Zxf L CTHE LI L T\ %, Phoenix L0 IDHEAS
THEM LTS PIF #[X 2.11 B LUK 2.3 ICZNEIRT,

4 2.11 (2R Y | Phoenix Tid, EMRERMET VL LT, 3ODMHA AT
2B, 1F AL E (Information processing) . 2 W,/ & B (Diagnosis/Decision
making) 17H)(Action taking) Z# % L. BHCELET 5, S HIZ, ZNENOFRMF

I LTEIVZ DT =4 A TN E LTI A MET 25 (B2, s
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TlE, II~19 © 9 AR T D) o £, HtEEE 01T (Bifl (Monitor) |
Fi# (Scan) %) ZFNZET 25, ROTHIIREORMZ A7 L-ULD T —43F8 L it
TaRT, 2SS T 2B OTEN Y TIEE D b OICK L TaEENT 5, (Bl x X,
HWMAHTEZ Y 2 5= 7 —FIL, REATHRT2EASCHKEIC W TTETo= T
— X477 (11~19) TR Z Y 2252, 2k (Diagnosis) <°FtH (Plan) &\ 9 EHRET
ENTITY TTE S22 WIZ, RPCERA L 72H B @A TERERN T (PIF) Z8E L
T, o Ty U A Z 0 2 5ERA O1TE) & £ OITER BN T 25 E T 5,

—J, IDHEAS (2B W\ T, £ 2.3 TrT X912, 2.10 TZEIF 7= 5 SO EARAIFEEN
£ 7 /L (Macro-cognitive function) /5851 % A 7 43 ¥ (1 (Detection) , Pifi

(Understanding) ,& B E (Decision-making) , 17#(Action execution), T — A4

(Inter-team coordination) ZA{HNZALET 5, E7z, ML, EIRE OITENIHES
=T =X A TEATEFER T (PIF) & LT, v U4 DREH (Scenario Familiarity)
NG A T HENE & {59 (Information Availability and Reliability) & ->72, 15
D EEHEITEN RN 7 (Base PIF) &, SEMEATEIRERN F 1Tk L T T — 2 A I
LV REBERWOELDT 21T o AR BN F /0% (42200 #H) 2BET 5, &
HERATENSCBE R 13, RTPOMENC K FTRIEB & LTHBEL, (MR ER X, £
NENOKREH CTRIDEOFCT —2 A7/ HREELSNMEICDET S, (BlxIE,
TV FOREATIE, SFO NERERIZEIN . SF1~SF-4 M IR 71 27% 24 3
%, ) RPOEEES (N/A TROVEED) (X, SHTEZENRN - (Wil . BRI m
T7VE (B [CBEOERT -2 2RI 7 —HEH 0 Y TS, 2, N/A OFEK
X, BHAXIESNCH D Z L ERT, BlZIE Y AORBFATIE, BBV T,
TH IS rTRErE & A5 BN TR TEN BN F O A0S L, £ oMo =T —2 1 713
IO ZneEdD, )

t 2 —~ =T 7—3% (Human Error Probability. HEP) X, ¥ A7 (24 TEI 2K
TORE L ZOITE BN FIZE VY Conzt a—~v o7 —R AL CRET S,

ta—~v 7 —ROFHEIL, EEMTE LTEMINDD, — BITERER 745
ETUT, BEHEICOWTIZEDFEG ERITES | FEEMEIRRINATHDZ
EPD . ARFRSCTIEEY BT,

72¥. IDHEAS TiZ. v VU 4?8 %0(Scenario Familiarity). &¥# o o] A & {5 #EME
(Information Availability and Reliability), 3 X O 2 7 O#4 X (Task Complexity)iZ
DWTIE, oo 1 2 EOSERERIEEER 1 (Base PIF) ([ZHA~TER (B2 Y 2 HEE
WEW) ThdZenb, AR (Base PIF) Ot a—~v o7 —% 0
flL> PIF (2O TiE ERD 3 SO RN F (Base PIF) Ot 2 —~ =T —H|IH
BT 2TV HEPEZRE S22 L & LTn5,
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% 2.3 [ZBT D, BREITEIFZN Y (Environmental PIF) T ENV1 [Z/RFfH)

ERpif base |%, FEMERATERCER FICE D Y Tonz=mT—% (FlxiE, #2387
%, BREEATENZZEIK Y (Environmental PIF) € ENVO [Z/RT1H)
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I 11BFICEASTT D,

TS OFMBATENER D ELS T AEA L, AR ER O 7 —RITETS

b3,
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Table 4-2: Relationship between types of Crew Activities, CFMs and IDA phases [5]

Types of crew
activities

Monitor

Detect / Observe
Identify
Communicate
Evaluate / Interprete
Record

Compare

Adhere
Diagnosis
Decide

Coordinate
Execute

Human Response Model (IDA)

Information Processing (1) Diagnosis/Decision making (D) | Action Taking (A)
Situation |Decision making /|
assessment /| Response
Noticing/ Detecting / Understanding Diagnosis planning Action taking
D1 [D2 |D3 D5 |D6 |D7 JA1 |AZ [A3

Regulate

Maintain

11: Key Alarm not Responded to (intentional & unintentional) |D1: Plant/System State Misdiagnosed

12: Data Not Obtained (Intentional) D2: Procedure Misinterpreted

13: Data Discounted

D3: Failure to Adapt Procedure to the situation

14: Decision to Stop Gathering Data

D4: Procedure Step Omitted (Intentional)

I15: Data Incorrectly Processed D5: Deviation from Procedure

I16: Reading Error Dé6: Decision to Delay Action

17: Information Miscommunicated D7: Inappropriate Strategy Chosen

18: Wrong Data Source Attended to Al: Incorrect Timing of Action

19: Data Not Checked with Appropriate Frequency A2: Incorrect Operation of Compenent/Object

A3: Action on Wrong Component / object

2.11 Pheonix (Z%:-3< PIF 4¥4

# 2.3 IDHEAS (2#:-5< PIF 4348

Macro—cognitive function
PIF Detection Under— Decision | Action Team
Attribute standing making | Exe— Coordi—

cution nation

Base PIF
Scenario Familiarity
SFO: No—impact
SF1: Unpredictable dynamics in known scenarios N/A
SF2: Unfamiliar elements in the scenario N/A
SF3-1: Scenarios trained on but infrequently N/A
performed
SF3-2: Scenario is unfamiliar, rarely performed N/A
SF3-3: Extremely rarely performed N/A
SF4: Bias or preference for wrong strategies exists, N/A
mismatched mental models
Information Availability and Reliability
Inf0: No impact — Key information is reliable and
complete
Inf1-1: Information is temporarily incomplete or not N/A N/A N/A
readily available
Inadequate updates of information
Inf1-2: Information is moderately incomplete — a small | N/A N/A N/A
portion of key information is missing
Inf1-3: Information is largely incomplete N/A N/A N/A
Inf2-1: Low unreliable or uncertain N/A N/A N/A
Inf2-2: Moderately unreliable or N/A N/A N/A
uncertain
Inf2—-3: Highly unreliable N/A N/A N/A
Inf3: Extremely unreliable N/A N/A N/A
Task complexity
CO: No impact
C1: Detection overload with multiple competing N/A N/A N/A N/A
signals
C2: Detection is moderately complex N/A N/A N/A N/A
C3: Detection demands for high attention N/A N/A N/A N/A
C4: Detection criteria are highly complex N/A N/A N/A N/A
C5: Cues for detection are not obvious N/A N/A N/A N/A
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Macro—cognitive function

PIF Detection Under— Decision | Action Team

Attribute standing making Exe— Coordi—
cution nation

C6: No cue or mental model for detection N/A N/A N/A N/A

C10: No impact — straightforward diagnosis with clear |N/A N/A N/A N/A

procedures or rules

C11: Working memory overload (Z®MDfh444) N/A N/A N/A N/A

Weight factors

Environmental PIFs

ENVO: No impact — nominal weather and 1 1 1 1 1

environmental factors

ENV1: Coldness on action execution Moderate cold N/A N/A N/A N/A

(<8° C)-15

Extreme coldness on manipulating instrumentation — 2
Extreme coldness on physically demanding execution
-5

Extreme coldness on high precision manipulations
(e.g., connecting lines to pump, remove air from lines
and pumps) — 20 {1344

System and 1&C Transparency (oFF)

Human-System Interface (164)

Equipment and Tools (7f)

Staffing  (7#F)

Procedures, Guidance, and Instructions (8ffF)

Training (14{)

Teamwork and Organizational Factors (64)

Work Processes (8f)

Multitasking, Interruption, and Distraction (11{)

Mental Fatigue and Time Pressure and Stress (111)

Physical Demands (6%)
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through °F v 7 7 v 7 9T Z o b Ok & H 72 Walkthrough & % A 7 5hik &
BRMbT 2552 THEHTH S,

b. # A7 ORI (HTA) TIE, TOXATIZEENDI YT EZRAIRT 774 €T
A ZRBIEKCTRTZEIZLY, X 27 OERIZOWTHLMNIT 5, RIFHZZ DX A7 24T
IDDOEM (T HAIRT 7T 4 BT 4 TERINDEM T A — & CHEIER, T O
DA AT HFR— "V —)VE) LTS,

WOEEHETIX, Z A 7 FRIbCBE LT OFE R & FAC, BE D # 2 7 55 Fik% BIC
U CEIR L CHEMT 5,
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cl. R —47 VAT, ¥ AV (HTA THLNCLEY T X A7 777 48T
74 bETe) OB CHIZBEREZILMNCT D70, KX A7 MOFIR, SWIXIET L TT
DBAY ey = S AKTERILL, O EIT 9, 2. XA LTA VTl R4 AT DFE
ITT DRI OWToHT, REED 0 | Bl — 7 VAR THEIT H X A7 OB Z R L
T, D227 OBRMHOFE TR 2 RS 5. 7236, RO R DWW Cid, FEhEET — 4
(Walkthrough) <> GOMS €7 /L7 EZHWTHMED 5,

c3. V—27 v — R ClE, HRA THEML TWD K974, &il Lo & 27 ZTRER
l(Tavail) & _EiR Timeline 7347 TR S o 72 # A 7 A TR (Treqd) Z s L €, =
D=V UL RNNEET =7 a0 — R (BXRWTH R Z%EETH I ENRNLDH) M
E &R D,

d. BBENH AT 53 Tld, HRA TEEL TWD X I RBIMZ AT DX A T HF BT
%, F¥EI% Walkthrough/Talk-through, 7' v %4 72 2 L—X |2k b)) A Elith
HIRBOA VX B a—OBlE2E L Ciiid 5, 72720, et THW DRI 2 7 3Hri
GOMS D L H7e X A7 OEITRHICEZHZ TT—2 1 — FHIZHWZ Y | B&EORA
Vb CIRIGGERR DS R AT 2 20070 &) OMERAFOLTHY, HRAD L D =T —5irx
FBRE L TWRY (D EBIERILSNTVRWN),

U—7m— ORI, BEEOEM B (8E)). B8k (FRA/FA ~D 7 —
RoNw 7)) HSLIZK B4 A7 %74 — bk (HSI ) 72 EWZiEHT 5.

M, #5227 ONEFZ Eind FTICRIBEA TS, BiRO X 27 58D % A7 OFHES
(T Z4TV, HTA THIE LT X A7 B 24w L, [RRRICERETEE (= OB, BuEE
WMOBNY BT, FIEE, 7 27T LEHIE) ITIEH LT,

(3) HRA Dt =2 —~ > =7 =i b3 7 I 7 ZA5Hili~0 B

(D@ THEFLZi@Y . HRA |3 HEP ©&FEH D7, CFM & PIF Z#47E L, S 512,
R A RS 52—, FIEHSBER T at 2 CERiT 5 % 27 5901, # A7 ETDT-0
ORRETE (RSB O EH/AIREEE, HST Totgre (Bifl, #fEER, i L),
HIREEES) ZRFET 5, 72, HRA TR A7 9 b U 27 EEBOEWE 22—~
VET AR MIFEALTE 2= T —DAREMERF A IOV THHT &2 LT <
—J. BAZGHTTIE, HIEEEREEZ ED DL, AENICERT S,

ZOXH AN/ HIAIENAH DA, HRA TOM L TWDH B 22—~ T — D HENE
WD B ATRFDEBRLIZHONTIEE 2—~v = F—RKRGIEOBEN S, =T )
27 AFHl ATV, BREHI PO AT Z E N ATEETH B,

ZZTHE, HRATOE a—~ 73— b3/ 27 AGHICER L, &iHo e
BT % 7 mt R OWTHREFT 5,

a. BT T —H A TDLE 2—05bOKRG RN
(D TH~7ZEY , HEP BEICHOWTIERMZ A7 (x4 5 PIF 2 E# L, ThEhick

41



JERT =2 29 TUID T =T A6, BRBCRAH L, BFENE L, 2K HEP 2k
o
PIF FPEISIG U T, OFERICHE T RS FHAME L, R LTH IO DL T &n
EZbID,
511 21X, ”Scenario Familiarity” (2B L CiXFIl#E O 51k, "Task complexity”{Zxf L CTid,
THSTIZOWTIXEEML DG Z A7 R — &3 5720 @ HSIRe k) £, NEi
FNEFIIR L TR, # 27 AT v T O] FO—ixH),/ afESER B2 bvd,
BRRUGE RO, BHFHZEN L b Lc= 3 ) I 7 AR TA b
WU R AT 22N TE, ZhEYTEH TN,
FROFNEIZ LD & PIF ORMRIE U T, QBT & B A I UF, BREideE
(HSID) , A HE U E (Procedure), iR B AT,/ &l (Training) (2531 T, £h
ENOBRF IR TOXSEEEMRICONWTY vy B 7 L, FHFFOWEICHET TS, (F 3.3
Z )

725, 4 PIF CRIGESCEADITNEZY | HFEvs/CFM 2K To HEP 1%, &Kl
SELBDTOBTEbEE LD LG ZERYZ CFM @ PIF 2% 3.2 ITRT L9 (T,
PIF ® = Z —F |25 U T E L7z EEEREEHuman Ervor B, H/E BIE)IZ X - CTHA.
FET %,

Thbb, 3.2 OEEEREICHE, £ 3.3V T, EEEOE PIF ICX L TH
%5 L, HFEvs/CFM O CTHAFIE 22—~ /7 3 —< L A~DEEBOm  RitotkE
DIWLEETR b DIk U TEENBAAH T 21T o 72, 7ed8, % 3.3 1%, IDHEAS ([Z5-5< PIF 4
¥R (3 2.3)Ic =T —=% IDHEAS O CR[23]1 D L7=b D TH D, Fio, YEROLA
NZREE xR (Design countermeasure) i), v~ A &7 x—A (HSI),
FNEZE (Procedure) L OHF I (Training) DBELENH & 22—~ =T —fhIER, E
RERFET D, B, BTOTT—F— FITH U THRELIT O 2 L I3BEN TRV
Enb, R B2ITRTEHEEIZN U THROE SN T 21T 9,

7% 3.2 PIF D22 123 < Gkl

RE B PIF H/E BIfE PIF H/E BIfE
(SF, Inf, C) (220 LIAN)

& RE >1E-1 >10

ei &, >1E-2 >5

i3 ) IERIDPIN LIS
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# 3.3 IDHEAS-ECA [25:-5< PIF 73

K Macro—cognitive functions Design countermeasuress

PIF+ Detection+| Under—+ [ Decisiond Actions | Team+ H=Ie Procedure+ Trainings

Attributes standings| makings | Exe— Coordi—nat <

cutione | ione

Biase PIF- a a a ) ] o K K

S cenario Familiarity El El ¥ ¥ @ (Canfirm HSI ta | (Confirm Enhance
conside r to | Procedures toff freguency  of] lJ
execute the | cover the jf training «
scenarins)o scenariog )¢

SFO: Ma=impacte 142 [1E-8¢ [1E-3¢ [1E4» [1E-8¢ B B g

SH Unpredictable dynamics in knownscenariosq{ 6EE-4¢« | 6.6.E 5-: J ?95.3. . [GEE-4« [N7AS o a a

SF2: Unfamiliar elements in the scenarios 5E-3+ wHE-2o whE-2o wLE-3e M/ A @ L El

S ammsndesmnms
SF3-1:Scenarios trained on but infregue nthy 1E-3# 5 E-2+ ®1E25 ®E1E-3¢ M A a a a
performeds 3 . . [#
FEEERTEE
SF3-2: Scenario is unfamiliar, rareby performede g 1 2E2a : M Ao a a a
smmnmmn
SF3-3: Extremely rarely performeds '.3 SE-2¢ NS Ao ° £ £
e mmmmmn

SF4: Bias or preference forwrong strategies vz = 2HEE24 | N/ Ao M A El El El

exists, mismatched mental mode ls¢ -

Information Availability and Reliability a a Improve a o
infarmation I
gualities<

Infi: Mo impact — Key information is reliable and |1 E-4+ 1E-G¢ 1E-3¢ 1E-4¢ 1E-3¢ a a )

completes <

InfT =1 Informationis temporarily incomplete or [ MNAAS BE-3¢ BEG+ M/ Ae M A a a K

not readily available+ ¥

Inadeqguate updates of informatione

memsndEmmEnn

Inf1 =2:Infarmationis moderately incomplete - a | NAAS wBE-2¢ wBE20 /A0 NS Ao ¥ El El

small partion of key information is missinge 9 n " o

Inf1 —3: Informationis largely incomplete« N Ae N/ A Ll a El

Inf2—1 : Low unreliable or unceraine NAAS :""_": MA Ao @ a o

Inf2—2: Moderately unreliable or uncertaine A A = = 5% B NS Ae M A ¢ ¢ ¢

Inf2=3: Highhy unreliahle« N/ A S Ao S Ao o a 8

Inf3: Extremely unreliable N/ A N Ao M Ao Bl Bl @

Task complexity a il B Enhance Improve  taskl (Enhance
automation/imprfstep training)e I+
ove H3I  tofalignments«<
Support tasks<

C0: Mo impacts 1E-4+ 1E-3+ 1E-3< 1E-4+ 1E-3+ Improve - [Enhance
situation training)e [

b. HFEvs/CFM |23 2R ULR 2 FE 2 7ok a—~ > =T —[hIEK
a EOHEE TN Z ., 800 a THO—fRAGHE 72 CIIBER 7R b o TR KRN
DORELDHZ L, o, a7 FAMILVMEAGDIND PIF R D20, av
7 % 2 hX° HFEvs/CFM £&/KD =7 —F — R bS5 PIF 22 OFGHES RO 7 1
T A OWTHRT 5,
ATHRANRI VT A ANE AT CTHIE LTe 2 27 DR RATT 2 AL, a 5T
—RARFHUCET RO BE L 20N b, BAENRRFHUIGEFREZRE LT,

(@) Hal7 vt 2 DOmE

AETIH, QOO EEE 2 THRAIL T vt A OV TR EZTT 9,

EFT7 R BROBEALIZONTIEL, YR SHTOBLEH G S viz2 2 712
BAT G ORGEE LT D X 27 DIz %ﬁiﬂé%ﬁﬁ%éﬁ\HRAT®ﬁﬁﬂtg
—~v T —DARMERE DR ERFZRET DI LA HME L TND I e, 27
SIRT E TS U CEHEBEMNIIT) ZENEFE L,

7272 L HRAB XX A7 i CHEBT 2 7w A2 FE 52 £nb, ZhbaER
%K@%Ltﬁmﬁxk#&<%34@iﬁﬁ%ﬁ#éo?&b%\&xaﬁﬁ%%
(Context, >V ABA%) 1. HRA L ¥ A7 pfrCHa@ L, F72, HRA THEEd 527 V7
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AANE AT ERET 27 mE AR T —7 n— FTE, # A7 5o HTA LA O 2 27
77 M F¥%  (Operation Sequence Analysis, OSA/Time Line Analysis, TLA, Cognitive
Analysis 72 &) ZIEHTHZ L TRV EEILA TS, /o, W T 20O EESCA—H %
HELDAREMEZHOT Z &N TED,

# 3.4 HRA & % 2 7 55Hr o Baf%

HRA B AT G

H A7 FLak B ES/ ] e/

HEP ¢ HumaI} Fail‘u?e Events HTA, OSA, TLA,
analysis, Critical tasks o
analysis, Cognitive

HEP_t FE ) X(**)

(Treqd/Tavail D E)

T — 2%, Y R 2 L— 2 OT — X EIRE A V¥ B o — THS

WA LT A 58t (TLA) THUS

3.2.4 HIHERFHHAEILT v X

3.3 12 HRA O FEEH Wt 2 —~ =T —p8rE STAMP/STPA 7' vt X &H#E
Lic7mt Rz, ta—~vrxT7—F— F/BRICES ERIRBRFHEAFIES LTUR
T RIOLEM R CTRT 7 17 AL, REmRII R GHE R & R EES < BIFET S liE=E
HEHGE 7 oA TH Y | HAFS O 7T vt XL, HRA BEL Ut =2 —~> =7 — (Human
Error, H/E) Z3#TIZ35<, U A7 HFRICE S BN 7r® A TH D,

HRA D72/ T, BT & L TER SN D3EIT, # A7 ot bfia LIcETRLIED
DTHD, bbb, IUTXFA NIHIEFX 2758, HRA & bt L THLERLDOT
HY, Flm, BATBOMEESNDLHTA S —7 U A/ A A LTGA o5, T—27 1—
Rop#rid, HRA THEM SN DM HF A7 i EWATE 23 HAL L TERT 2, SHI
BHERHX A7 LTiL. CFM/PIF #3588 L T, EiElc /\f\_ﬁ%fﬁ%%%t%%LﬂDE’J
IZEBET D, ZOHRIZONT, HE ofrexiR e LT, AfEMicofraEZmskd ~<
STAMP/STPA % BMNAIZiEH 9%, STAMP/STPA O HIZ DWW TlE, 4 ETIRR5,

7T MERRERSI N DGO DT T v NEEHEHE L T O BB FEN O/ E I
SE, ZRATBITIESI RN by TR CERREEBICOWT b ETIIRAR D,

HRA <° H/E 73t D#ERH5 5N 5 FHE R ORGHORGEE T 1 & 2 ~O B FIEICD
WT 33 HiTik %,

325 HiTHEARDLN, BFET R EARE 2 —v N\ T —~v V ABEEHOP TR OLND E
M7 7 —#Z 1%, PIF BOEER H/E & U CEE I L, &5 HRA © PIF 57— % X— 2
OEFIIEH S D,

L a—v T =< AT =R EBHE A7 L~yLd PIF 0 H/E L L TERN
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\ZHUST 5 HIEZHOW TR,

%5 ECREMT %,

Pl b, REaCtgfi s T 9 FEOEBRIZOW T 3.3 OHFIZEHR LT,
""""'"""""""""__'__'__'__'__'__'__'__""":g'%]hﬁ%;gu%&;ié“ééi
et U R7AEICSSREED
1 i M S
: PRA &
: _________
V| gty M
: HSI 2v%7°
:
1
1 1 T T T T T T T T T T T T T T e e e |- ==
1 1 1 :
1 1 1 =
1 ha’ )RR EF | 1 /?’?TEEJL#/ 1
AT : ! TR B
1 1 1 \l/ ?%7“3[15174%‘[& 1 HEP
: Function : : I(EE‘.’*):'{)IQ5X7 o3 T i : I::I
1 modeling | 1 1 ___--___----\l/--_--l
! (5 =) ! 1 \l/
: : ! - PIF/CFM | < [HEP of
! | ! BRI = s A HFIRANT A B HEP_t
. N . 4y )1‘}? (Trqd/Tavail #F DFFE
1 1 1 T
: : : D=yu=h A3 HT /‘\
1 1 1
} 1 1 e S A
1 1 fptiatiale ety tvalie el "
| : I B EATT B b1 ! TR |
1 1 W AR BB R . PIF/CFM % % 1
1 1 R, NBRCEOR T \ & L7- HE Z5#7 !
: : Tavail #7E) 1 L%k :
1 1 ! 1
L | W Tmmmmmmmmmmoooes o i W | !
v’ ) I ASEEAR ! ! STAMP/STPA (2

| P | R DR |1
| R (4 ) |
1 1 | 1
! 1 |_________________I
1 Rl Ealt et it Bl Rl S il r--———-— 1
: 1 AT L MWREE T v 2 (3.3 i) 1 1

1 1 1
1
1 : gﬁl ba=vUn TH=vVA :
: : BiEy 7 -pINEE (6 ) :
1
'y WA+ U : |
' A BR % 1 1
¥ | :
: 1 1 1
HE Ea=vYN T4-T/A : \
HEE B ! !
1
! : |
LSS ntntononloetoetvefoutiostivstonboutoutioutivstivnloutiostivstioutouiiostioutivstivutoutioutivstiostioulioutiostivutivulouentl M

X 3.3 =A% 7 1 & A

3.2.5 Ea—<w N T 3 — VAR ORE~DT 4 — KR F

%T@ﬁﬁim#7ntz IBWTIE, ba—<w T p—< U AL, V&V T ut
BT D, A AT 27 YR (Integrated System Validation, ISV) T 2 7 AR
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DINT =< P AFHMEAT O BRICFE R SN D, £12, 7T v MEERHPOIEES X T LOH R
HEELTHEHWLND,

3.2.3 {i TR ~7iB Y | ¥ A7 FfE (X A7 3 HTREFSORERR) <° PIF 7 — 7 L& 5Lic, ISV
CTHEMRFEE U CRHMliT 2>+ VA 2Bk L, £/, fHMEiZITH> 2 &ick, 77 FOH
B (e, BES) CVAVEHTEETAAE FEHEEL SLEBE X X7 2 EET o2 L
INTE, Fz, RETBEBE CTEMNCRGIEESCHIANERE LTHEH LTS Z b, &
OB CEEEND ISV TEU H1EIR/ T +—~ v A OB % F/MME T,
Fo, BEANECEGAORGERLES L5,

F 7o, EFHOMAERPE CIUE L 7= % A 7 B PIF 7 — 7 V% B TER G /e & Cillis
BTSSR ERR Sk FRICIUE Lo T —~ VAT —F L lGHl 21TV, X A
P PIF £72 13 HEPfEZ RIET Z & T, 2D DIEFROEBALR KIS & &bz, £D
WIS GEEFF~D T 4 — RN I RFRETH D, I HIT, @RI OFEHILES . HSI 0%
BLOERFIEEOE T EIMEE T AT AAOE LT 25810 b, LT —7 A0
MR AEHWND Z L TRBESZT DX AT, 77 MEEHIEZ BT 25 Z E 3 A[EE & 72

0. WESHENE S D OMEFT e D, MEFEEFIEIZOW L, #6 mTik5,

3.26 MRLWES

b o —~v T = DR T FEERT P IEIE SRR G~ O IRRBY G EHRB I OV TR
At L7z, 77205 ERIT Y A7 EEEEEIC Tt L7e U 27 EEEZR ANREIEIZ OV T,
ED X TREEFRRITHE O T 2O W TR R R FIER RN & 026, HRAIZEBIT S
ta—<vrTT =T AR T T v R 2B D4 A7 587 vt A0 C M %
oML, ba—vr T CEINIt2—~vr =T —F— F/BRIZHEIX,
RETRIRSIRAAT 5 (KRB iR G R FIEEZBR L, B2, HRA ThhitHiahb b 2 —~
VT —F— FREREHIH T 5 72, STAMP/STPA #5545 2 & T, T
HENOUFENIC I —F—FefETEr2 7 u R IconTHRF L, 2B, %%
STAMP/STPA DO HIZHOWT, 4 ETEkd 5,

HRA Tiitbh bt a—~r oo —rpgfi 7t 22 AN T%E 70k 22BIT 52 27 54
ICHEBLEITH) ZLIC k0, RUHREIZ TR MWD& Z 27 S5 CHE
LTCW5DZ A7 BO M A s £ %2 7= CFM/PIF 245&E L. $£7-. STAMP/STPA % #i55HY
W5 2 LI2 k> T, o EDEERIC CEM/PIF 2445 2 & T, HfrE 0 &S
FNFRARER AT L 72\ CFM/PIF OFFE & 25 & ARIRICE 19 2 i et IR R & sk it it
ELTAMILFE T A7 4 — Ry 7T 570 AEMHET L5 ERAREL 1R D,
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3.3 HHIZE IR TOtXDFMIE & BEX LT

AT, 3.2 M CHRE LI HEEMRE T 1 2oV THRBICIES < B 7 0k 20
ML L AAMERRI 1T 0. E7o. 3.2 H 3.3 MIEEMRE T =L AD Y X2 FHERER D
ISR, RAES =2 A DR & ZORBIE STl 5,

3.3.1 EHfDEE

T B HRA OFiE L 0@/ ZE R OMEGERC RO DN E ] 6 28T
9572 IDHEAS ® BRI T35 ThH 5 . IDHEAS-ECA(Event and Condition Assessment,
ECA)[23] i Ff4] & LT 2 8AKIFENINEATL R 17151 (PWR) O FHHELD—>T
B D AKX IS EZRE T (Steam Generator Tube Rapture, SGTR) %+ H3 5,

332 VURIGIEDAVHF—T =2—RAWEOREH

323 THE LR E2EE 2 . HRA OFIFEISEREFF~DREE AT v A 12 OWN TR %,
HRA O#LEHEBI U= fSEEHCB T 5, o 3G M FIEEZ X 3.4 D L 9 I
ED D,

Step 1: Efkﬂi7 HATINDD
FREH TR

Step 2: WA F&2 M Ex/-b =
—~v 7 —BhIkER

Step 3: 7’1 MEIZL DL 2—~
URT F— v A

Step 4: fi K& FFOH LR

X 3.4 HIH=EIR 7 0 & A
T, AT v FICBIT 23N/ FIEIZ DWW TR 2,
Step 1. FBINT T —X A 76 OFKEH TR HE

Stepl TiE, 3.2.3 FETHHIL/Zi@Y . 3 3.3 TS 7= PIF S EIC S & | o~ & fElk
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%ﬁﬁﬂlm BRbick®E (HSD , E#s2 56 E U5 (Procedure), iz B K] H & dE
(Training) 2501 T, TNENOERFHEE CORIGLE R ICOW T~y B I T5, &
7=, PIF 0¥t £ < | &FRIR OGN O BE L, =7 —~OFERTOREINbLDOEE
2 —v =T —ROBRECHA L CERENEN ORBET 21T 9,

IRHDOUERIZOWTIEL, AL TOER, BBROO/ONTTT =T N—THRTIN
—TE5HD0LHDHZ NG, =TT —TN—TKREEDT- HSI R A R&2 Lk LT,
WAZIZOWTEHMIIL, R2T 5 HONRHIUE, Fiic oGt S EHFHE L CGRiHCEHAT 5
THA L HA K (Style Guide) (ZKKMET 5,

Step 2. %?ﬂ%’i’@’ki o A R e o A 17 N o 3

3.2.3 TRl Y | {EHBOFER AT D B—H 725 T A—=T&E R, =7
—RFITk LT, &xﬁ“ﬁ@#%(zxféx% H A7 OFFR) ZFHi L C=Z —pilk
REBTT 5, BRNICITa T 3R MOX R T FlEEZR— AT T — R 5 FEIC RS
HEEBIT, FRTRVIBELBIEOERIND X AZIZHONWTIE—RITERTTHX A7
RCLT—FLTV—ra— K@< 5206 (V—27a—FRKFH PIF IZEH TV
N, DX XY DT E DI OBENER SN D S DOWTEINET 572912) .
% CFM/PIF ® HEP 2%t L T, #EREORF 2 EASTT 5,

BB, ba—vrz I —ILREEBET S5O 2T, EESHCit S, K 3.5 17T
5 SOJFH[27][28/I2 W TIE, HilfEICHIT b 2 —~ = T —FhIERRIZB VT b
ARETH 0 . FAERL IR OB KON K 1O 5 OBLAEFE 725 R ORET 21T 9.

S
{ExfrEH__ER

B B |lickse = B L =
| £ B %%%bﬂlﬂ!mtfﬁ {;iv:\% E % = }
£ ~ ™

% B £ B it # 5 it EHEEH R
— FEMHLE — HBME
h I5—TF -7k ] /

hEL ] REBE P x=

¥ 8.5 =—F—7L—7 kD FEH(27][28] X v {EAL)

FP. BAEBILOBLAOIZ, THEER) T [2onTid, [RFFoREE 751 =
EDD ., ERIE (F DG, R, NSOV 2R BWH 5 L)) (HEER) 1 TE e,
MR L) IOV TR, A TET v X 2B T D80T K OWERERL 7> (Function
Requirement Analysis and Function Allocation, FRA/FA) (28T A7 ADHIFISRMAESC
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AN OFRHES B L TR ~ONELE ST L T D, Lidi-> T, Gk T b bidEis

BOIT9 2 A7 LU FICEGL LY AR — M3 57 (Task Support) Za%dt EBEL TV <,
BRI, # A7 R— F 2w T oL LT, v~y A %7 2 —Z (Human

Machine Interface, HSI) #ElOckE CIRUERE, V—2 v — MK, 1 Z2my 7R ED

FERIRIC K D= 7 —Fi1k348) | IR MHE A~ O BCIAMEL GEE. HIBroS4R) | IR

(FGHWr, FIE~DNESSS HST OfEH~DIER) BNEZDHHISHK E L TEZ LD,

T OMIEEEREE, A X v 78 /K#] (m-SHELE7 /LT, EXLE/iEm) %25

A BN, VERBREIT P RAEE 2 EROMERRERGE L THET 282THOT T bE—F

TRI—OBREERMFZEA L (27 REERE— FITKFE LRV, R Z y ZERHNENE

ANH L7 r 2287 52 EE ORER L OMEH O43H (Staffing and Qualification, S&Q)

TRHli L, ZAHE—AITED TND Z ENDRGIET D, 12720, Rl FERE D%

B (ERFLFZRRLE) 725813200 baHiixt% e 35,

WK IEOBEN I, LR BZHN5,

O REBH  AEEZ 2710835, BEREEE M L7 —I s (FIE
EADF = v/ ~—7, 3wayscommunications, 575 LIAEE) Oftt, U A7 OEE
BEWS U CEMAZ2 7R (B, FHAEMIEREIC X 2 5 5348) 82 615, FFiC
2 v g T — (Error of Commission, EOC) 2 2W Tk, #FrdifilfE=iz ﬂ’éL
PR MER R EOR = FHAMERRIC X 2 iR I X D8R v — LSt
DIRBCHIW SRR F N TD %,

@ WM BhIE  E R BHIECIE, e AORRE () BRI XD ) AN —EERE RS
NHM, JRFNTT o T (RSN EREREDMER LISME) FENVE e ORREH AN
HY . EOC ORENHE< & S ORI Z B S D RN H Y | EAPIIEED &5
HR (FRC EOC OFhlk) 2IEFICEE L 2> TL 5,

Step3 71 MEICL Db 2—< T 3 —~ 1 ZFH
Step 1,2 THig L7ZHSRSEZINCHOWT, 7 b7 7Ry 2 b —2%2 T, £
BROWRM T 2 —~ T =< A% R T %, Step 1,2 THWZ PIF ICHID 4 THA
72t 2—~>=7— (Human Error, HE) S|TiEDEE T —ZIZES LD TH DN,
INHIEYREHT 5 HST RHEisFIEE, JIOBEICIVELT 260 THD, Kit7'm
BT DUHEEHMECES TE L7 — 2RV 3H Y . HIE RIEELHEZ 213ED
%I%Hﬂ%ﬁ‘é EITEE L3, Reference Plant ORI DT I o L— 472 K2 X % H/IE
ROERIC LV #EAT DHIHE 27 MBI D HIE BERBEILL TN ZENTEX D,

Step 4 fi Kt it oA D IER M
PIERRAVR BRIV TE, BREHSRIER 2l e 35 Z & 2RI X 0 FRl
RETHLM B, &R T Z2HRHEHENLBRIET 720D AL, v F ORXET)  H/E
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AR ST DO OMERZFHIB WO T, ERERE Tl A2 R TE 2,

—J. TYHNHSI TV 7 MY =7 OUIEN AL TH Y . -, REIORGHE
BECTU AT DEWZ A7 KT DA MNERE TR ARV AL Z L IFEETH L,

2T, MSREREN 2 ANTZ5E & AL WEE T Stepd D/3T 4 —~ U AR AT,
T NN Z DOBED HIE FORAEDOELZFET 2 (RERFHGTRRH 2856 ORE
FOETHRFEZIT ) 2 & T, AMEOHBENRAIEETH D, £z, HE BRBINZ A 712
EVBEZIDZZEND, A ¥ Ea—fTEBIEE b HSEICITV, 20T = v 7 U 2 L OFHT
FEREESINCHNCTIMET 2 Z & b TE 5,

3.3.3 EHHIC LBt XD EMKE S at X DEMETAL

ARFETIL, 3.3.2 Hi Tt L7z BARRY 20047, 8RETH, 3l 7 vk A 2 HHICEE-S & RBA L.
FBATREMER A ZIPEIC DWW TR 5, 72235, LU Step 1-4 1%, 3.3.2 HiCORHEAT » 7
RIS D CTRRIET S,

72¥%. 5IHT %5 HRA OFEHIE (BECHR[23]) MWHEECHRO 7=, JFIC & DL/ R
K OEREVWOZALDOHRD T, MBS U TR EZ T2 2275,

(1) Step 1

RINT T — 2 A T D OFRGHHROBEHERZ T8k A lRT, 7eds, Mikfek A THi
L7 PIF 1%, 2E3Ck23112HE5<,

— MR 7RE R BN T 4 —~ o AN Y- (Performance Influence Factor, PIF) @O L & =

— %, —#HofIsERE . PIF © HE £2OK/NIEb 5T, PIF O A 7EIc k@ Lz
KRB YTUIEDZ &, £72. PIF L-L TORIR TR 22 N L% 50 A R8T
XELRWGAERS LT, ZOGEIIRRE CE 2L R T52 L &L, HE
DOFEVIEHE R, #8) TiEie< %\ PIF # A4 7D 55 21 (NolImpact & LT\ 5% PIF #
A T DEANOAT) KNSR % Tk Lf:o FXEFRII ("Measure treatment area”) (%, HSI, T
JIEZE=(Procedure),7l## (Training) (2471} T, TNENEEHFELTLH L-, 7k, HEAOT
Ny F U T LTWDLEME T 2B EFE AL, fEINES ITHBIR e ZEHEE L L THMI L
7o
Stepl THF HAVIZAERIZ DOV TLL T D 5,

« PIF ® H/E DK/ 53, PIF O X A 742308 U723 R Y CidE 5,

IS OXRIE BRC A LFRF AT A TR TNDHDTHAN—TE L L &hk
LT,

*PIF L~V TORBR TIEEAN R A TERG A FRE T ELRWEERHY, L
Mo T, BRI RERDAMIZ R 5202 LR E 0,

« PIF ® H/E FOR/NZ L 2 \EEEFHANIL, PIF ¥ A 7HEOLE2—L0 b, VT U AL
FEODT TG BB 2 RN 2 R E T 25 BICA 2 Th 5,
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(2) Step 2

FHNZHE S BRI L, £72, HRA OFll & D 2R ZF#53 572, IDHEAS-ECA[23]D

FHO—>ThHHMEKFT ST T o N OELKIEEMENIE FE: (Steam Generator

Tube Rapture, SGTR) D HH ([FISCHR[23] Appendix C) (2 THEFEEETT 9,

HRA Tix, UTD7rEAE LTS,

O v F U A5 - FLGLA, Timeline 73877 5 A FH SR (Human Failure Events,
HFEvs) Z# 5, 227 F A Ftib)» ] PIF OFFE % Fhi,

@ HFEvs 55#1 : Z AT XA T 7T 5 (B —7 > R) 434026, Critical Task OFFE
7 i,

@ Z VT A NNVEATIZONWTBIMS A7 DI 2TV, B Sh 2 EimBRE— K

(Crew Failure Mode, CFM) % 45E, £7-. ¥ A7 OF¥AHT %2 5k L, PIF 2455 7E,

@ &7 VT 4 ANEAZIAE SIS CFMs/PIFs ® HE 026827 U T 4 HIVHE AT D
HEP %35 L. % HFEvs ([CE& S5 2 YT 1 A% 22 O HEP 754 HFEvs fi
» HEP %357 %,

—Ji. HIE %55t & LCUL T O 7 kA% Eil HRA 7't A2k L CEEMICBMT

%

O HRA TIZPIF &L LTHSIDOERG 7 TY THTL 20, H< ETHREER O
TNTH Y, HERIZEEDKEZVW, HFE, CFM OpArtbE GV 72D, H/E %Ly
#r& LTid. HRA O3 7 v & 21 LT RICHEE T 2T KB 2 PIF oM (3
72ob, HSLFIEE, Fl#7z £ PSF) ICHEZEW CEIMBIZR I 21T 9,

@ BERENT : AT HR AN, ZALTA o, Y — 7 A D, BT L
T2, BEEE T (7 e 2AFBHIENICE S o) Z2HEERIZHEm L, BER
AR (Human Error Probability x, HEPx) #/ER#k AR H L, H/E *HLOBLAS
D, EARINCKREZAT O X 27 O %217 9. BAEREIC K D EADIT 21T DBl &
LTiE, —BITRTT D24 AZITK L THEEIT S # 2271264 % HIE ORFAfERD
ZERUERC. FRIZERENIN Z 2 7126 L CL 8 EZ 27 I3 Y — 7 m— RS 2 &
ORI HSI RFIRFEOERN A EET 5 9 2 THBEILRDLINL TH D,

@ FARIE CRIRBIIE) &R (RERE) OBLENG, MR EHET 5,
HRERBG IEIZ DUV T, Step 1 TRt L7z 0 . HSI, F)EE (Procedure), Ik (Tralmng)
OELE CRPIZE D ZOMOEBELEZ LD T ENbEOMEBIEMN) , BEREIZD
wfﬁ\E%ﬁwHuﬂ®@4btA%ﬁm%%&bf\@%aﬁ%/épﬁ#®%:
F. BOTETERRIC L 22 AR T, ERENOE N ORETT D, o, FLE
JB LSRN 2 2 LI ko T, &G REIEEICHIFF T2 2 27 (RIEGRINICEER
HAT) BIROMRR LEE R A7 (VA7 BREFENOA I V== T LA X
7 2 HEPx B ERIENS 7 VT 4 BV Z A7 OFTH H/E SHLOELS D BRI xF
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JEFTANEZATITONT, W S D BB R O 72 80 D! & itib 4 5,

ZID OFEE )72 HIE XA HT 24T o Tof R 2 LR T,
@ > U4
PRADAXR IV Y=L OELTFDOZ A7 75 HFE & U THRIE ¢
HFE1: %48 SG D [@#ES (Fail to isolate the ruptured SG.)
AT F A BT ORERULT O PIF 2 FE
2 A7 DEEMES (Task complexity) ,FlE(Procedures), /v F % A7 /thil
N/ EE %2 % 53 (Multitasking / interruption / distraction), A ~ LA /HF[H]
il [ (Stress and time pressure)
© AWlERRES (HFEvs) Z#T
BBIWIRTHARIFEAT T T L&KL, 2O0DF—F A7 ZHE, BHWIDOF AT IX,
BElNy 77 7 (BB NV o) BoDT b, 7T 4 INVE A7 L UTULT Z2FFE,
HFE1-T1: FlRFFIAE-3 (SGTR FELFIH) (ZAD | HEFIEFICK ST 2 R
7 % %17 (Enter and perform EOP (Emergency Operating Procedure)-3)

st e
=2
EOUL %7 ~ U E-3(SGTR HH%
\l/ S FRETFND|  err RIS TN A '
el | RIS I sy

and perform E-3:
perform E-0:- SGTR)
Trip reactor)

CAD . ®s T
21" Enter  and $ D . ki Enter i
g

PS¢

[ 3.6 HRA TOX AT XA T 7T A

@ WA A7 45H7
RENHL AT G3Mr 24T HFEL-T1 (2% L CLL RO 350 CFM & 4F7E -
T1-CFM1: # o KH(Failure of Detection)
T1-CFM2: #fi# D kR (Failure of Understanding)
T1-CFM4: 7 7 2 a D JHf (Failure of Execution)
B AT ORI & L CLUF 2 858 (No impact 1ZFR<) :
FRRtEoRFIH — AR ARORBREAZ 1TV, 1 WGRIES ZBHESGIE /I LU FIhn
JEZRIEDS LRI CFEIET 5 2 &,
X A7 NEFF(Cue) — # A7 1%, 2B DHURRRE =2 @M OGS b,
ANE (Personnel) — EZGIM S 72 #EERE
FlEE (Procedure) —EOP-0 (17 KV v /&N E5H5]) L EOP-3
(SGTRHEL G TN 23 I =2 L—FFIcIN TV D, FIEEEIHO 7 1 —
RNy 7 52T Tk ST 5,
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S A7 RSB T L, BLT O PIF Z4pE(ReE L7z #diL, 518 L7z IDHEAS-ECA X
BRI2BNZFEH STV D 72 DARK)

T1-CFM1

2 27 OEMES (Task complexity) : CO — No impact.

FlEZE (Procedures) : PO — No impact.

~/VF & A2 (Multitasking) : MTO — no need for multitasking.

sy, A LA, BERIHIFR (Mental Fatigue, stress and time pressure) :

FSO — No impact.

T1-CFM2

2 A7 DEMEEX (Task complexity) : C30 — No impact.

FlEZE (Procedures) : PGO — No impact.

~/)VF & A2 (Multitasking) : MTO — no need for multitasking.

IR G7. A b LA BERHIFR  (Mental Fatigue, stress and time pressure)

FSO — No impact.

T1-CFM4

4 A7 DEMES (Task complexity) : C42 — EOP-3I XD WA THAEFIEA G %

e WL OO FNEITHIE X 227 1385, (EOP-3 has multiple proceduralized
steps and some steps need control manipulation)

FJIFE (Procedures) : PO — No impact.

~/LF & X2 (Multitasking) : MTO — no need for multitasking.

RSy, A b LA, BEREIHIFR (Mental Fatigue, stress and time pressure) : FSO
— No impact.

@ HEP .54
# 3.5 1R TEY, HFEL IZXH L TaAET L7 VT 4 v H A7 (HFEvI-TDIZ DWW T
BHEL, A PIFICT YA ENn5 /2 /VPIF 285 L, HEP 2%+ 5,
#35 7 V5 4% A2 (HFEvl) HEP W%

HFEv1: %18 SG BREEIA ) 1 R I HIEI 2 RL

s7yF o |BHT2EBRRKE — F | & CFMIZEMT % PIF
(CFMs)

2R

EWMEFIEE | T1-CFM1: #H D RAk No impact (L) PIF)

-3(SGTR % | T1-CFM2: HRfE D IAX No impact (JL#EHY PIF)

FAWFIE) | T1-CFM4: 77 > =2 > DRI BRYDEHES (F08] PIF)

[SAY, Z5% C42 EH DM TIREFIEE

FIEEIZED il R 4E

EHRDEZE

7
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—J5. H/IE s30T & LTOMr L7zfs R, 51 IDHEAS-ECA SCER[23] Cldaim < iu7e
W, Frlzw o= RO =T —F—F (CFM) (ZOWGBINRNIZEE LT,
fEREZLI NIRRT, GEMOTRERIL, 48 Blrd,)

o)

(RIEFwAY) BREF7 1 ATES L Z 27 8 Bk FRA/FA 76 FEi~EI0 24Tz

BATNXT HE A7) b, i Shic# 2 7 5tik, # X7 E{f: (Controllers,
Indicators, and other equipment to perform tasks) % %&i2, FEie X A7 Txd 5 iEiL
BRME— R (CFM) 2k LC, HSI 72 & ORBR 1% 5 8 L Cafl & 32,

LA T HFEvs 3 X O CFM/PIF [IZ W CEBINIZRFE LT, ;

a.

JFAHFE R v 7B LOZ —E 2 b v 7 OfER(Check reactor trip & turbine trip)
CFM1:PIF- C1, HSI2,3,5, EVN7, FS6, SFO, Inf0
¥ ERROAHINAOR A 1 % FFE L2 BRH (EWNT (K& 72/ A XD Loud or burst
noise), FS6 (RWHIFHEWD —27 m— RMhbH @0y —27 v — R0 2R 8N
/Sudden increase in workload from a long period of low to high) & L7=diZ.
JRFHE R Y » TR < OB LI L (BN, JLFIE R > 7R AE LR R TR
WY — 27 m— RMEVVREED B &V IREBIC SE9RER 92 728D (SF6) (B Z R 7
(ZHREBR L B4 U7z, HST U, B2 0 5 2 HSI #%at (s, FEREtORLA) o REA 1
(2: BREET DIEHIR D O 2R 2 7R3 JKBEE L /No sign or indication of
technical difference from adjacent sources (meters, indicators). 3: % A7 |Z
BE S D ME RPN OB L M b Shd . EREFFICT 7 A TE R0,
/Related information for a task is spatially distributed, not organized, or
cannot be accessed at the same time, 5: JRHMEL 7-EEDOIEFHREROF THIE L
IRBHNRT A=K EESRINH LT 72\, /Poor salience of the target (indicators,
alarms, alerts) out of the crowded background) ZIN, 7~7-L., =)=/ 37
ARFHA AN L0 FANCRETE 28+ BIAE, HS16: —EH L TW2RWE
HE. HNL., ok b, BIERX/Inconsistent formats, units, symbols, or tables
) X Step 1 YT m B ALSNTHRIRERG & LT B, Ea—~vr =T
—ROFHE TITR b O & HSTE 2341,
CFM4:PIF- C31, HSI2,3,5, EVN7, FS6, SFO, Inf0
X EFLOMIEIRZ R 1 &2 FiE LT2EH - C31(Z L DR T v S A FF O W7 FlRE
B A7 AT > T DiFFT/Straightforward Procedure execution with many steps) & L 7=
DX, B0 (R R Y v 7FFIEE) 1I2BWTEZ < OFIRFICE S E/E (MR
EbETe) N D728, EVNT, FS6, HSI5 ORI, CFM1 OFEAf & [F U,

LETENIRREDHEZR  (Check Safety Injection (SI) status)
CFM1: PIF- C1, HSI2,3,5, EVN7, FS6, SFO, Inf0

CFM4: PIF- C31, HSI2,3,5, EVN7, FS6, SFO, Inf0
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X LRI ER 74 F5E L7728l : SGTR FROGHE ., a. 5L LIFFFFC
B2 D Z &b, EVNT, FS6 Zi%4R, HST DR 1 DR b a. F5 & [FER,

BAaKkiEDT A v v 7HERE (Check Emergency Feedwater (EFW) valve
alignment)

CFM1: PIF- C31, HSI2,3,5, FS6, SFO, Inf0

¥ BRI R BEIR 1 & K5 L7 BRH e ARRIFE MO LRI VREED -0
EVN7 O 137 LiFili, 7236, cHiTab oD —@ED X X7 & LT FS6 75%
% LR, O a. OFEAM & [FIER,

CFM4: PIF- C31, HSI2,3,5, SFO, InfO

RZRAERRAL O (Control SG level)

CFM1: PIF- CO, HSI2,3,5, FS8, MT1, SF6, Inf0

CFM4: PIF- C31, HSI2,3,5, FS8, MT1, SF6, Inf0

X OB R 7 2 K L7 BEH : ¢ LURRIFE MO LTIV IRRE T, 72,

KDY — 27 1 — FOHN) b —ER RS L TV 272, EVNT, FS6 DA 1372
EEHMll, 7272 L, FS RFIEZERD T — 2 m— ROZE((FS6) 226, JEERZ2 A b

L A (anxiety, frustration) (ZZ8{kd9 5 & LT, FS8:EEAYA kL A /Emotional

stress (e.g., anxiety, frustration) %% L 72, ZDOftiL a. DFAM & FAE, MT1(E

BEAETANEND HMOWITH A 7128 > THEEMNZEIDH/Distraction by

other ongoing activities that demand attention) {%. SG /KA FENHIEHIEIL SCGTR

FLEZBUT, HELXZMAT RN L, MOXISEIEE AT L TIT I mD@R LT,

RAFE AR O 2 Wi (Diagnose SG tube rapture)

CFM1: PIF- C3, HSI2,3,5, FS8, SFO, Inf0

X EFRLOMINA R EER 2 K5 E LBl 0 €3 (MW E BN O 70 O f 2k
/Detection demands for high attention)iX. fREI&# &~ (CFM1) & LT, F4¥|
BDT=b 2 A7 R (Cue) & 725 e = 2 23 (Secondary radiation alarm)
DREZTFERSEHR URIT 2 2 ENBREINDTORIN LT, B, KX AT
LABEIT. HRA T3 L 7= HFEL-T1 (ZARY 32,

CFM4: PIF- C31, HSI2,3,5, FS2, FS8, SFO, Inf0

% ERROAHMA N 1% F5E L72#EH : FS2 (R AR HIRX IS L 57 Ly v

% /Time pressure due to perceived time urgency) % SGTR BH&NFA LIRS
(R2IRE) | BXEFCER SN RFEHIRAN ICRRBE M E S Bk Sh D 2 &b %

LT,
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£ AREAKEELSRONREE (Isolate flow from ruptured SG)
CFM4: PIF- C31, HSI2,3,5, FS2, FS8, SFO, InfO
X RRLOATINAEE RN 7 2 K L7 B @ e S5 L [ARR,

g 1 WRGEHMIBEL L OEOZ — 27 (Cool down Reactor Coolant System
(RCS) temperature & pressure)
CFM1: PIF- C0, HSI2,3,5, FS8, MT1, SFO, Inf0O
CFM4: PIF- C31, HSI2,3,5, FS8, MT1, SFO, Inf0
¥ _EFLOAINAYR BN 1% K5 U7-BEH - d. OFFEAM & [FRR, AR SG IR D 7=,
FS21X72\\ b D &3, — 5, MTLIE, ¥ 77 — MR L7e 23 & RCS IREEREE (&
RZE LI (Main Steam Relief Valve, MSRV)#afE) . MEZREDS LF (PROV) 12 X %
LREHIBE (RCS) JE SRR 2 04T L CHUOIESE & W61 T U CHMERIR 2 220 CHHEd
DT DIER LT,

@ ODFAI7DHIL, dBLW gD A7 THEGHERFPEIEMIRZ LT TNT A —Z |1
BZEBT N OHEZEIITH 720, 10FRE L, ZOMIZIEITETT5720, 1528
E LT,

@ ODOBEIEITK U THRARB 3 LU AL (BT OBR THREBR LI,
371 2a JFRAFE R v 7BIORY—E M o 7OMERB L We. AXIEAELEED
2t (HRA O HFE-T1 OFAMIDOZ A7 (Enter EOP-3) (ZAHY) 123 2 kPR R 2
il LTmRT,

B2, a. FRICBITDORARBIIKRE LT, RFWFE RN v 7EFF—E M) v
DRI LETR Lo Widh, /37 A — X OR#A RN LI Bl & 5 2 7 R — Ml & L
TP O, H IR O R B I BV A A THST2, SO B LML+ (Z 0
Ay HSISIZOW UL, JHFFE R Y » 7/ Z—E b U 7RI oEH L5511 L CF
AT HIEL LTBYHSI-bHMEST), £z, €3 (L DO/NT A=K BRI ER
SNDIHEHRDZL  ODRRFERE E 721357757 %/Monitor many parameters, Many types or
categories of information to be detected) DFEL KK TE %,

WM BIEICE LT, EEEEEE (YER) MERE ORI BERErREE 35729
(2, HEIZAL S T (LRI R 7 L —D 7 ) T 4 IV HE A7 OBELTR O %
BPEORMER) | EERE IR 5 LR L OB A RN 5 2 & T EIED X F L
A (ZOMOEEKR IS EFHOMENE 7 VT 4 INZ AT RELOHMNI B 5257
A ANT T varBnEZLND) PHL HEOCEHRIT 7=, & =2k D24
OFIWTRC, Fho, FEBEICEIY B R v T EE S Ny T OB AT —
S AREE (BHREE) LABT = v LEEEREZEREICIERT S 2 L T, HEDHE
FrETTD (VAN =R 2/ TE D,
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B iR

(Recovery action 1)

NS AN 2 A 7 35 i o 4 it AR CHTE N v TIRAEA R
TEBLOH — RFHERY v 7B LD BTDTDICHBERRT A=)/
A Z—vr M)y IR E BEaRREZ F = v 7
DR 1T272DDIRT XA —% / RATF =y 7 VA NETF =7

FE SR BE D HE KT 7)) KGR RT X —7 S EIR O KR

SRS~ LR ot

e A LR EOP-3 ~DRAT M%) RGBSR OREN AT S5

BOZ ET DT A—% (st PR BT 2 &R CHIE L
B =2 ER) D E SO TH R B R

frE~DFT (RFER WEMF =y 7 VA NEF v

[ [~ D FKR) SE OV Rl N CLE T

B LS~ LR ot

X 3.7 xR

2k, FROBRFHMKIT, e ATV 2 LXK D ERMRGE (LLT Stepd) AT
7T NOEEREER L E 2 —I2 L0 | RUEEHI(Situation Awareness, SA)RT — 27 o — R
DOERE LTRES L, BEICERFHIB D IAEN TV AN, HIE HLGHTOBLEN B Y
A FHEBRI VT A AINEATICKT DG BRE L THERNTE, £l H=FH T = v
JELTINDDT VT A INEAT EREE L, H=F~Ofr (HER) CrtEME AR X
HARBEF = v 7 EREEREDBINT A Z ik, BEmowkELXS 95 2T, HE I
KTV ANVIRBHFFCTE D, KB8IZY AT FEER I VT 4 HNVERT £, RIE
ISR B IR T 2 4 A7 &2 U A ME L, BIERT A —4 & &b |[ZHENFER LIz HEifE
ZRT,
ZOXOREEE, FHEF GEEBEEFHES) PDRWAHEEL. T0X A7 Fi%ICBWT, E#
B DX A7 H#ITA Y AR— M52 LIC LV | EEOERRRIZI T 2 EEERE 21T, 2
EHRHERDDLZ LN TE D,
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2UF 4 INEZZ Y A (EOP -3)

Step#t| 7 U7 4 IV H AT ESptati 2 n NIV XA HEE
(FLE)
3-14 |48 SG bRk MSIV(VXXX) B 2
MSRV(VXXX) B +FA
3-20 | RCS JHiR$ L OW/E RCS #7'5— XXX°C | RCS #7°9—1
Imlmli XX C/hr

3.8 XPHtRET

(3) Step 3
Tu AT (BT v Yiab—4) VT, REHERZ R ARG S &
B A=A LT 4 —~ o Al T O HE ROREE & Efi1 5,
— AN JFF D FEEATHIEE O & O A KEEL, SR AT ACBIT D HSI & AT 4D
RT F =<V A%FHT 5 9 2T, EBIREDO Y —7 10— RN ERWFBI(SA)D, AT LADIE
5 _%2’%%57_ TT—ERESHHERE LTEEL INTWSH[29],

RIEERENL, 38404 27 @ Detection X° Understanding | [EEEEEZ T4 & & B2

%IJ7 1 R & HTAT O e 7 et A (Decision Maklng X Action) (2%} LTF’EﬁJ&

STl (EOC) ZXIET 72D, ZOREZFME=2L, fHMliT2 2 NEHEETH D,

Flz, V=7 8v— R, FICA U ZNT—7a— RERMZ A7 2RICIEY EEE 5 2 R

DRI b BE KT, K 3.9V —7 u— KERNGBMOBMRE ~7[29], V—7 m—
R HFRE E CILRUGEA L~ LZ—ETH H M, U —2 72— R(nternal workload)
MR AEZ DL, V2 m— FZHA LTRGBSV TR 5

S 512, External Workload & Internal Workload @ Ef% % ﬂ-ﬁﬂﬁ‘é Z L. Base PIF
E LT E HE RICKRE L HFET 5, 7 U AHfME (Scenario Familiarity) 04 A 7
DS (Task Complexity) OFREAFHEIT 2 Z ENATRETH D, (T7b b, FHEEIC &
¥ External Workload & H& ORRBRIZESE # A TARET 57, Internal Workload %
WD Z L TYUREET AT AZBIT D L0 B2 EN FHE
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/
RAHEE
&
BN kEEELND

KiRE2H
(sA)

IS ik I £

e
U—7nu—F

3.9 R L U— 7 u— FoBR(29] Xk v 1K)

RN B L ORY —7 g2 — RFHMIZHOWTIEZ < OHIE FIENRZEI LTV D,
UTHRERNRbDERT,

RILERHN(SA):

- Subjective techniques[30][31]

PEERHE F 7B K o TEBIAVFEMIC X Y i, £ D720, FHlHE O /SA T A0 D
AREMEDRS B D, WIEXS (77— FCTHEHNE) R0 — MUIEZR D, EARIIC Low
5 High (2367 Likert rating score CH|ET 5,

- Questionnaires

T _EFHEE B I2x LT, Rl 23 B 25k LT, BRI TR RS O SA 12
ONWTHERT D Z EIC KV ET D, A X Ea—DXA I T T VAR THR, > TV
FEATHIT O, (B F A7 ORBWFBA(SAKRIUL, EHFEE LTESICEAILTLE S
REMER®H Y EE /X 2T O SAFHIZ OV TIEH 2 TU I 2 L—X Z LD THRT 54546
HLdD,) b ATV Y—7MEHEDO—>L LT, Situation Awareness Global Assessment
Technique (SAGAT) 73 & % [32],

SAGAT (&, IRIWFBIECMZHOWT, FFEDT 7 v a VEFZIZY I 2 L—X &1L T, Level
1(Perception of data=#8%1-E7 /L T\ 9 | Detection), Level 2 (comprehension of data=#%
HIET /L CE 9. Understanding), Level 3 (projection of data=#3 %1€ 7 /L' C5 9 . Decision
Making), &9, AFERARZRMET LD 3 OOBLENSRIET S D TH S, Bias D)
DOIRVIREECEBIN 2T — 2 2 BUGT AV v RS DH—TF, v Ia2b—X & IEDTH
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izA7T5 2 &b, ARV —7a— RONT 43—~ ZAEZ[ETLHT AV v FHAEL
be — T, WEASDAREEFHHIT —4 (Eye tracking, Motion capture) <°7 /L—2Ek0 7,
TYUHNVHSL LipofcZ LIk D, Bl v FEMER ZORET—2 LOREITEY, F
o BTEFIEES AT LOBETE TR 72T 2 2 L TRENTED LB B, Ui
FEEHOZHESELRE 7 +—~ v 23l £ 6 FIZB W TR 5,

- Performance Measure

Performance Measure |£3 X 2 L — X IZ L DBIEE DX 27 ZTIZBW T, T ORI~
SEEEDSDLFEN (T T2 RT A=ZOEH, SEIEN T ER L) Z0EL, T
FHETHREBARMER (HOERTREEHANT A—=FLT T o MRBLOMERR Z @i 8 O
DELEENDHE LTV, HDHXA I U TITHIMICEE L2 2 Ry I 2L —Fu s
MRS D) »HHIET D, Performance Measure |d, IRIEGREI(SA)FHM7Z1F T/ < |
ZOMOFAM  GERERME) (IZHEHTE 5,

- U—2 1u— F(Work Load, WL) :

B i FIER D L0, RBIASEHINTHWDEI DD —>2& L TKREMZETHR
(NASA) TRA¥ &7z, NASA-Task Load Index (TLX)[33]:3% 5,

BRI T, £ 3.6 [TRTAHEEEIZOW T, 0-10 BEREDOFHM > — k3 LOV6 D DFHA

HHO 2% EIFTEL LR LEMEINIOWNWT, TNENHBREIZTEALTH B,

Rating (#fak}/RE) & Importance weighting(8E % 8 4) 35 &L Y Overall Workload (£ {1y

A ERET D,

#< 3.6 NASA-TLX #Hi#EH

"HE

"E-IDII':

BR

EDEE. HaHl- NENGERMABETLEN?

(Bl EZ5. BRAREEZTSH. HET L. REIETH. BETH. BRRTHH)
ERFBZTLED. ThELRETLD, BftiTLIzD . ThEbEH TLED,
AEETLI=D ., ENELERTLEA,

FARER/
AN89 - A RHIRR
3

EDRERE., SHEHFEALETLEN?

(-89, 5IK. @F ., &7 5. B1ZE5H%)

BEMER (FEIBSTLED. TNELREBETLM, PoKYLTOELD, ENEZZFUE
PLTWELD, PEHONTLED, TENELTNEETHLDTLID, FELEL
=D TLED, ThELEDINDSIDTLE=D,
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R H A

ftLE/ MERCPEREROHECRSICEDNERE, BHMVBRERLELEN?
BFRIYIER (EER—X(EDKYLTWTIRTLIZA ., TNELRERTRETLEZA?

BAN—(HEBREET) [CEoTRESN-ERDERBEEDRTISON
ERERE T.EOBERYLELBVETH?
COBRFEERICBTAERBEICEDLLHERELTNET M ?

HE-DERXRERLANIVIZEET 2DICEDLLN— ARG BRI E LU SKR

A
= (D) EEEfTORITNERYERATLEZM?

B, EDLBL, TR EBE, LSS, ALR FREE, HDWLERID, BU,

FibE _ ) )
MR USvIR, BemeERLEL=M?

PLEXY RmEmB LT —27 o— FOREZE LT, /X 27 DEREO A 7 Y
T A HNE AT L CERMT D, 728, RIFBEIZOWTUE, #RE ~OERMEIZE 5 A
VHEa—RRT v VABEIC KV R AT O

H/E RHlE, ERRoR 7 4 —~ o AFHli 2 2RI, B8 H 27 Oz, KBZ->WT 27 U7«
FH AT fgE, CFM 2 FEhiT 5,

Bl & LT, RULEBENZ DWW TIE 5 Befft D Likert Scale TRHMIHEE (Fl 21X, "7~ hOIk
WHEfE < 77T v NERERE) B TORL, U—7 B— RIZoW L, BNV —7s 1
— R &M% (Weighting factor) ([COWTHKRILL7-EEZE3TDL 7 VT4
TIVHE AT, BRI 2 9 5 Rit: CRMIT %,

BELT, a.teDZ VT L HNEATITOWTaHEI L7625 3.7 1281,

B, RV — v — ROGHNEILIZ VT A INE A7 ITEHEENDSE PIF OED
K+ LRSS D D0, F12, ZORTFOEEEZ YRS 5 DIZ% 59 2% HSI B TFIE
EHRBIZOWTHEIRE ~D A ¥ B 2 —fTEELED O OFFLFHEN HAVIEEEZ I 5
MPIZT D7D, "REFLE OMOXISHRFTHEBICE ST 5%E PIF #i#k L. *
7=. "CFMs/PIFS” ORI II7% 4+ 5 PIF Io~—72 (EOFITIET v —F 4 ) 1T,
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# 3.7 XSERFIRIR DT 4 —~ o ZFHli O 5]

7 VT 4 1% | CFMs/PIFs PR | U—r a— N | REtE
2 (Gpt. | (TLX-
scale) Overall/
Major
weight)
a. it by v~7 | CFM1:PIF- dran | oA ABWL: 52 7 SR O%
sros—ev | Cl HSI285, |3.1% | 68%% [ N
v 7 DR EVN7, FS6, BER | BER DT A =4 /IR DA
SFO0, Inf0 4.03% 50%3% FOEIE)
iy il I8 SO Y
CFM4:PIF v FIRIEE TR B - D
C31, HSI2.3.5, HESS A A s
EVN7, FS6, HER ey AL LT
e x v N =
SFO, Inf0 G ST A5 S HREIR
BOET, WEEHRE~0O L
T RO
e. KRR FEAEA | CFM1: PIF- OERT | dOERT: FRAFLE: EOP-3 ~DBAT&(F
BWIOZN | 03, HSI235, | 2.6% | 61%% G IACTORE Sl
FS8, SFO, Inf0 | ekt | ceEth: FoR (REIFOR B ~DF7%)
CFM4: PIF- 3.23% 52% 3% e
031 HSI2.3.5 AR ST A — 4 D
; ; RIS BAT S M1 A BT 5
FS2, FS8, Rl BRE CHE L. R R~
SFO0, InfO N
RATF 2y 7 VA NETF =
v I RBRNT A —H SRR
BOET EEEEE~O L
L ORI

MVE RMERE, U— 2 u— ROfEIZE & LTANT, 5l
U—7 u— RZET A EFEFIETIMETT 9,

PRUCFE N

RE, N7 F—~ AR, HEE RS
ISV) T 2575,
Iﬂu+j}lﬁ%®ﬁ)‘ﬁ i;’d‘fiﬂd’@‘%b \EXI3 fﬁ%mu?é 71:_

W,

VAT LR

;d‘ LTIJXD‘I*E&

it DA %

7t (Integrated System Validation;

iz, it HE stWVotr CHith S 2 V7 4 A Z A 712D

VT FRT I 2 L—Z O

BRI L ZOT ) TR TITH Z & T, &ethis PJ Lo U 27 DRI L IERH D
[34][35] .

(4) Step 4
Step 3 TN L 7=, #%FHiE K H 1 O SAWL OHEGHEOR R, S 7 SnRWigs
%, M8E L7 PIF OB L PR TE 72, 8L, 2626 82 o7 PIF OENRH 5 Af
BEMER S 0 IRDEERENRC Y — 7 1 — REHlONE ZFEMIC o8 L, A7 5 PIF <° CFM 5
I LEREHI R &2 RiE 3, £7-. AE L7z PIF <° CFM, Z\ %, Recovery Factor (2%
& HE RIZHOWTHAEZITV, HEP OREL 21T 9,

3.34 #ERIRH HIEERE o XOREL)
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3.3.2 fiii, 3.3.3 fiTlL, HFIMEZFEIE T2 ADHF T, HRA TELNS U X 7 il %
H/E s3fr o TrEHER & U TRHT 2 BN FEZ FHIC RSN Tk~ 2 2Tl
A&7 BLIEL LS RIC DWW TR 5,

B 3.10 \ZHIE=ERFEHIE 7 2D 5 H HSI KEH 7 rERAZONWT, ba—vr =T
—3#T & %K (Human Error Analysis, H/E 438088 T U R 7 34l R4 HSIT 323 # &
LCTHY ANARIRDO 7T v R %R LT, K38.10 TiE, HSI &R 7> & LT, iR
a7 MHSI a7 b3 ) I 7 AREATA R LIRS EEHE L7223 ERRT
Eii a7 MHSI 2t 7 ME, BH 24 (Regulatory Requirement) & & 4,12, HSI
AT 2 EARZLRFIHE L CHSIRFIOF TEEIND, £, X A7 58T (TA) D
TNy hTHD, K310 T/RLTZ, ¥ AT EFTT DO B BREN L
W, ANBBCE OFFE Tavail F5E 1%, ¥ A7 ZHEE K (task support requlrement) & LT HSI
HErOA Ty Nl B HSI V3 ) X7 ATTA Ridkit/L—/L(Style guide) & LT HSI
AP EMIZEN SN D, £DIEH, HSI ikel 4 E4E3 2 5HAIHI#2E  (1&C System/HSI
Platform) °7"7 > s ORifaxw OB VER# A HSI 353 O AJiE# & 72 % [36][37],

ta—v T =3Bl E 7o 2HEH%O ALY 7 0t 228\ Tk, HRA
THIH &7z HFEvs 07 U7 4 AVH AT IZONWTHHT LTZ Y A7 fERICES S %G5
JEN F A7 ERELTBMMSND, 7220, NI LS me A TEM S D F A7 58T
T DR & PHS HFEvs °7 U 7 4 IV Z A7 ISR L CHFEmBIND 720, IUTL
TEMEND Fatzx e LTHESIT-,

E 51T, 3.3.21fi, 3.3.3 I THRELI-t = —~ T T —/0Hds L USHE O EEM /T 3T A 2
7 v 7 (Stepl~d) 12817 5D HRA L AN THTrE®BALDA X —T7 22— R 2OV TH
3.11 (Z"T,

HSI #%it 74 K (HSI Design Style Guide) 1%, F\ZHlI=SEIRGR S, v A7 2%
RZFDOMOEENG | BREHIAEDOX—2 (21X, VDU BEE O YA X KonEim =o
BERDO L VAN, RESE) VT ) I 7 ATA NIZHEAE LR TEDDL LD THY |
HFE 7ot 2O TR SN 5HM, Stepl DT)L=F ) 2 7 AL Ea—fERIT, HSI mm
A REDig> HST &t/ 3/ I 7 AHA RSB L, BT L0RHE
HSI #&&t 0 A RIZEME1T 9,

Step 3 Dt 22—~ 7 3 —< 2 ZFHHZHOWTIE, b a—< T =58 L O%%H
MDY A P R— NESRIZIS U iatisR ofth, UV A7 EEFE /% 27 (RIHA) DSto
B AT OFER, FHETREX A7 LX A7 YR — FERIZE C7-s% /R e
AT B T BTN U CHERMT 2,

7%, X 3.3 DWEER L OS MR I n 2 TR, N7 —~ L AEHEB L 22—~
URT = VAT —HPUELE LTINS TN, B a—v NN T p—v U ARG E LT
WREd KOS MEMR 7 n A 2B D, £z, K333 ¥ A7 AR — Fafli 2 & D T
RV, ZHUE, B33 Tk, N7 A=< U AT —HIESPIF ~D 7 4 — K3y 7 Z iR
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ICRCR L7223, 22Tl B a—< o7 4 —< o ZHili(Step4) 2% T, PIF/CFM D235
DYGETRE DHHRNIE LWGEITZ A7 AR — FERORE LR E, FE7m e 24285
M LIl Th D,
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MR b | [I&C VAT A || ST MERE | | ¥ 22 5T HSI 7&Gt—
HSI 2/t7° } /HSI 7" Z > S 7Z b NIy
K7 4 — A B 2HA R
I/v:il‘/ N
JALE =
V4
JL ] R AT I 7T M B 2y i HSI %3
R HEZR Bk Style guide
AT AR AR
FHEEE
HSI &5t EE AT
Lik: NG N
N V7 Y=
7 7
ReFH b ReFh b
(Ea—vYIS5—HHHRE%)
e WA I&C Y A7 | |75 MgRE| | # % ||[PRA/ | | HSI #&it=—
HSI 2vt7" } AMHSI 75 ST M |7 #||HRA | (v 22
v b7 — ]| Rt i | AHA K
HE | (=T 573
Faxii JALE =
Vi 4
B ZER AT L 77y M| |2 2o kg [HSL @& A
ZR [N TRk Style guide
A7 M| | HeRetTEE
FHIAR
HSI #&it (PRS2
bk e
N— KD =z Y7 hUx
7 T
eaHHg S

X 3.10 H=EHE 2R (B a—~v 2T —HiH)
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" H/E 55#7 11 Bt
11 fesz

! PIFs/CFMs DIETE,

A L

HEP 35

-
i I Step 2 X
A2 | p &

IUT 4 AN CFMs/PIFs PEVS < B Lt H-
HF-Events B2y —> T req —é Tk
i\ il 11

PIF 755 O ——— = ——— -]
b 1 Step 3

| | Human
— — — | performance

o R e Ll R [T

HSI 3%t Step 1 II

By AN I
J AL E 2 II

1 I

HSI =/ = = | “a & A
< N HSI x5 1 .

ST AT PR - TR/

X F Style guide II

Simulator

B AT G
(RIHA LI4})

5 Ay AR st @at |l
wx fhbe '

(G
| nagattere i

%] 3.11 HRA L AT at R L DS at %
(HSI X EHEEC BT 237 n & R)

66



3.4 #HREmE

KRETIE, VAT~ F—V A M EBE LHIESERR LT a 20le 21T - 72,
BARRIZIE, BfFO b 2 —~ 27— o N L7 vt 2~ AR Lo T & B
B2 MHR IR OV THRRET L, 8 = HRA O 7 1 & 2 & N TEike i ofla e
Ea—%179 & &b, EkOMEE Sz, HRA OIEESMFZ AR L7 ot A ~MK%R
FNZELD AL D RRFBARSH G 7 1 ' A 2 BHFs LT,

SHIZ, HEMARHRA TE L TWALHERY TV A2, % T e A2ETL, Y
A7 G WA BRE LI E PR EFEH O RUG &R E A~ DG & BARFH L LTRL, i
a7 vt ZDAMECHONTHER LT,
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F4E
BHVRIVOHESHICHENEHDIFTUVA
BAFEIC D5 STAMP/STPA FxHEAR—X &L
frea—<rary rO—3ETILOER

4.1 [FXL®IC

2.4 Cik~_7-i8 v . IDHEAS[23]Ic18F S 5 5 = HRHRATIX., (KRH720H 7 1
2R HTE OHFRRBIKITE L2V K S FHZIT O KoL, £/, FE3ET
WA@Y . BEARHRAOKRE T 0t 22 A LE 7 a v A~ AT Z L2k,
HEPOFE 2172 < . HRADGHTHER D BH DD U A7 FEIEHRICIE S R
BT AOBRBIISHT S Z LN TE R,

LZAN, FHEMAHRAICEWT S, BT TH D, ¥ A7 3HTOFEKIZIHNT
X, N FIERHESLS TS O, ARiEiR#FES: (HFEvs) CEZV x5, U A
BIRCHEIRE O 7 —F— K (CFM) ORFEIZOWTIE, /908 ORIz -3 < 48
BINKTGTFT H L ZADD 5,

N DRFRCRRER IS BB I NIV ETH D —F, =T —F— N& RN
ORI T 5 7 a v 20T R — bR HIUE, Z ORI FIZ OV TR Y 2372 <
TENRHDIZTHIENTE D,

ARETIL, STAMP/STPA (25T, A& A7 AR O ANER Z i L T o=
T—E— REHERTHZLET, BZIVZDVFTUARLCFM % by 7’2o @i L.
TT—F— REHEBENSERCHIE T2 7ot A0 HFRICOWTERRD, B, Y%
7 ADFIEIZ OV THREEZAT 5 728, 3.3.3 Hi Tt L7z FHNI ISV TRETZAT

-

Do
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4.2 STAMP/STPA 43#7 & O &1L 7 O X D#RE

23F Tib 728V . STAMP/STPAIZ, HEH T~ & HilfHxI 5 & MR O BAER IS
HHLT, B2V 257 —F— FEMBENDLOERINRET 2 FIETHDI17],

STAMP/STPAD - /177 > b ~OEHINZ2OWT, 1177 > b OFEERFICHK > T
RATHINC T2 S % S TH1[38]50F 2 # W1&C Y AT L~Dii IR 7 5 (3917 &
DN L DR, v, TR ANEMCER L. £, Ml g, FEHIES R O 2
BOELIIEFICEZ N L ARRIREAICE > T,

ZITE AME AT AOMEEN, bbb, ta—~vrx2I—F—F (CFM) @
FEICERZRKDATeZ &, o, PRAOTTEMY 25.0HBEIZE HFTATHIH S
%, VA7 FEER NHERFES (HFEvs) (TR0 IAZZ1TV, 230, HRADEM T
TEMSND T U AR CFMO R E PR OMER 2 RRRET 5 & W o | #lisery B AYIC
ERZ2E LT, KVEMANRERNNTRRIZT 2 Z &2 RNE LT,

333 THAT LI . ATDZ UT 4 ANF AT PRES LT,

a. JTHF R v 7BILOZ—E L b v 7 OfER(Check reactor trip & turbine trip)

b, HZAETENREBOMRE (Check SI status)

. BABKAKFEOTA T v TR (Check Emergency Feedwater (EFW) valve
alignment)

A AKIAERKAOEIE (Control SG level)

e. RERIEELHEEOZWr(Diagnose SG tube rapture)

£ AHERE AR ONEEE (Isolate flow from ruptured SG)

g 1WWAMBEBLLWVEID 7 —2 7 (Cool down RCS temperature &
pressure)

Z0oh, B MR, BWHCBET 2RMmZ 27 (a,b, ¢, e)lE 3.3.3 ETHEMIZ /T LT
BO., £lo. 20T —RHIRICHT 3K S Ehigy Th 5, £7-. STAMP/STPA <&, il
IR O A > 2 T 7 2 a VOB THNT 2720, ZAb0ORME 2712k LT
BT, 72, 1REITEET 2 EEOICOWTEIHEEME (AR 25 KRG~ H
W1 HH~DEBFOFERH A IV TIIREM v — 7 > A58 WL OF2 G E 2 TRl
HTHY ., STAMP/STPA i HIZ L DB 72 7280 BT W TE 220,

— 7. FGtath o7 a2, Il HOWTIR, L DA 2T 7 a UNFEEL,
HZ WG IEEERERITONTON T HMENH 5,

LEENoT dBIRg DX AT IZOWTEL IO AT 5,
STAMP/STPA TO4# 7 - ZA %X 4.1 1ZRT,
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Step 1t ZAx il i AL
(Safety control structure)

Step 2: L4
actions (UCAs))

AT ) ey R E

(Identification of unsafe control

to UCAs)

Step 3: UCA IZBH# T~ 2 V) DFeiE
(Identification of scenarios related

Step 4 Hi A o MR A

4.1 STAMP/STPA

Step 1 Z&HlE#E AL (Safety control structure) D

d.B XN g Ol % A7 2R - 22l (Safety control structure, SCS) % [X] 4.2 (Z
~9, RCSIREERIEFR L O'RCS JENHIENL 7 v AHl#E & U CHBEBRAH D720, [F—
D SCS & LTHEDT, 7B, dBI VgDl & 2 7 1348 SG @ 2 IAMIE ) E T RCS
WREEN ST 7 —VEEHR LN D, 7 — A X 0T 58ETHY . BEIGIERIZINTE
L7guni=, BEhGER B S5 6 #2EE (Distributed Control System, DCS) (3 HL

BB E ANL—T2F0bH0 & LTI Lz,

s

&

il

\r

e
B FR

3

4
Tk (B

(HSD

TEEE
(DCY)

TT U MRT A= R

FHEGEL LR
(MSV)

INEZE D Lo
(PORV)

[

X 4.2 22 R O RS

SR
1(RCS)

E
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Step 2: FEZ24Hil{E17/va(unsafe control actions , UCAs) i &
45O HA FT—FK (Not providing causes hazard, Providing causes hazard, Too

early/too late or wrong order, Stopped too soon/applied too long)

(e, A5l

W7 7 a Ak UCHRERIET 7 vay (GIEHT 7 v a s —Rag| &+
KRB ZRFET D,
F 4 VIRHER R 273

#* 4.1 HFreflEET—F

FET) 77 | WIS | T ) va BRI | R v A g & B | T I vav s R e I
vay ag/“% %:éé&:ct VA TA% i RN (R S W Bl 24 3 BFED, HERED =3 tilha !
MSV [ B | RCS WRE2HI | RCS WK FIT | BABMESSENTAER. JF | BRIREEAN AT & DAt ok,
LTW5EXCB | K5 RCS 47 /-0 | DWmEINEN D, AL /A‘Lﬂéh\m\
TP, FFLmd | OF Ok PARIEN R & D #6558,
BEN7R, L5, gc)s 1:7‘77L ng OIS OF RIS
A& 2%,
] PRTED £ £k | RCS IRESEI | BSOS EF | BRES T X 5 RE.
(FAIEL7evy) | L, FLA®HET | &, RCS RENBE | RCSH7 /- (A DAFLK
RCS MREMTFIC | 720y, TLPLRHNELD, | 18) Lied,, HOWRER
X% RCS 47" /-w PH= PO D3, %@(L@U BB EA T D
(A DA FIRAE) RCS 47" 7-» (JF L VAR, DA EIN
L%, K& &5, ‘snm\
PROV | FH RCS /1A E R | RCS /LA kKt | RCS WULEA I, K | RCS LA T4 T <,
LCWAHAIZH | L, RCS 477 7-1 | SG ~® RCS #ik& ik | k8 SG ~» RCS itk &
9, k8 SG ~ (Jfﬁ LfafiRag) | i 1L, RCS JHUE D3 ke L
gb)k RCS #iiikzdn | &72%, BC)S :&”f g/v O IEIN
o & 2%,
] BRIRTED £ LK | BN T, RCS | FIS MO/ SR | BIRES AT X DR,
(FIEL722Vv) L, | JEADNER- L, i | €, RCSIBUEHE T, A | RCS L NBREI & 722 5,
RCS )& 2k | #SG ~DRCSHE | SG ~D RCS ik z ik | PAORIEN R | B
L. RCS 47 7=b | {h&yLHk, 0, BI=PHDI ) i | BEST DI R,
(A D paFiR ) AL, RCS#7° 7-v (JF i | fB4H SG ~D RCS itk &
LD, TiRiE) &%, EiINE/ 8
EFWV | B SG ~ORARE | MAMAMEZMER | BAM K ZHERCS | BAFGKVZHEFR TS
FNINT SG B | TET, A SG | T AR SG ~DRAK | T, A SG ~ORAK
BT ER, ~ORERANT o | RTUARKDLS, NTUARRDND,
ARKDND,
] ﬁﬁﬁﬂqv %fﬁ% ﬁﬁﬁﬂqv %fﬁﬁ MAF KN 2R TS | AWM KM EZHERFTE
TEY, AL SG | TEY, A SG | T BAESG ~DIRAK | T, A SG ~DfRAFK
~DORAKRINT / ~ORAKRINT / NTUABRDND, NT U ABRDND,
ABKDND, ABKDND,

Step 3: UCA |[ZBFH# 3 2V 1D %EE (Identification of scenarios related to UCAs)
LG T 7 > a ABET 5T U A EKET S, Gl AR OSE, X4.3 12577
ETAPRE I TV D[40,

Y%t =

(ZE M TREZR K D

—~ v a3y b —7 %5 /L (Human Controller Model, HCM)[40] i

STAMP/STPA & Fik % BEEE L >o HilEMHI 23 AR B ENZET LT

HY . YR TIEIMZEE = Yy 7y MO 2 —~ =T —F— FOREICHEMA S

776

HCM %,
(IS ATRE 72 72,
L7,

i

DX I

fizeta v 2 Ey NORMIERS . ABZ Iy Fr—F L Litv s~y v R
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Human Controller
AAVET
T vy 7" nERIRAEET W __
R * } /Z}V%T W L
l 7 nEAD 5B FE N T
il 4 b Lol
Thvav ey

4.3 Human controller model ([40] X ¥ 1£55%)

HCM OFZROBIIL, & 4.2 2SN D, B, 3.3.3 HiTHE L7 CFM & OB}
F&AT 9 728, ka9 % Macro cognitive function % {1584 %,

Macro cognitive function @™~ v ¥ 7|Z% L CiZ., Human controller model & £ 9 L %
— X ORISR R B b MOEBDME ST EEZ LD, A FNVET MK L
THR 42 DX CHIEHTER T, T2bb, “Trt2ARETT L &
Detection/Understanding (2, “7'1 & 2 DH#EHY” % Understanding/Decision making %
E ., “RET IXMNORNL OEELH X2 5 cognitive function & L T
Detection/Understanding 23 %fiix L, £72. “A X /VETFTIVEH “IL. Detection/
Understanding/Decision making 2 TCIZHEZ 52 56D & L TRICEREZZ 25, 7B,
Macro cognitive function (23515 % Team coordination (%, AR AL DRID RN B D%
2560 L LT BE “ITa T,

# 4.2 FELEHEET—F
HH EF%, L] FSTNE )

Macro cognitive function
HAET vy IRERFEDOHIHT 7 v a v, T (B | 7/vav T

HER FENEAL & LTS %) Zofho s 277l
DOHERZZE L TR0 E 0T 5,
AVIVET W AFUTET Dk % R NHIDEZE X 24 2 D, LA

T3 5DFT VTN T 5,
7 otaREETT | V7 N = 7 — ROEE B O RAS0E S |
W DOIRDGREE XT D, BiES T2 A Z VT | B

FTTHENERE— RO NHL 500
v, flfl S vt ZOMHEITH,
HEIEA~D 7 4 — RNy 7 UIZEITT S
ZEMBLBNE Lz,

7" vkAd DXV AT ANKEDEIRT— K | Hig/
PR AT —V THREE D Nk 2 ElR B O #iFF | B ERE

EERETDH, i, EEEEOITENE VX
T LD5 5 FENORIOKRFERZ G Te

TR B OHIEN DR, T OMOHIEZED S5 | i/
HENRL, REOELEEETe, PRAR/

i
i

72



H EFe SIS

Macro cognitive function
F=hU-7
ABVET VIR | ZOFET X, GITE R A L FZIVET VO | R
(AVENETLANED X DR SN, £ | FfE
BIZHHE LT ED LI LT o 0eEte) | BERE (Ty7 7 -0
BEZDZEEMNELTD, HERE(LOE
B ORI EORTI1X, EN b0nEDE
{EDNBUBNZ SN T DM EE B2 5, 20
KF1E, B 7 Ly vy —OREER EDR
TR, EOLICLTARELIRAERSD
AUENVETINVERT DOV THHE
Z 5,

STPA Ti%, UCA # iz —HDI L2 TV A 52EEL T <2, HCM # AW CIFL 4
STV FEEETAHAZLIZED . L VAEENICIELRE YT T EEET S Z L TE 5[40],
X 4.4 ([ZBR UL EV TV A E25RT,

RCS iHJE/E A RCS A H—:jﬁﬁ\ EH LT

.

W e RO A E DT NSV ik S S
AERERT R MR gl ROy ) bt fos MESIENG L BSame Ty
) =y LR HE |7 Y \ PAR N “VANRR 4= RIT%
DR RER B L O Res B Ty, R mT Ak RIS
WEITD, - . MSV°PROV ZBiT %, AR, N,
RCS JiLJi /£ 77+ 4 /
g;;%zg%; % |\Human Controlle 1"\
3 L 720, N\ KN . s 4
77 )-IRRELZ N b A ANET W /S S R yE AE
2oTh N N ; / ijS Z{mf&é%
‘ / / DRI
MSV/PROV % : 7"t AdRIERT 0 A R, A7 1wt
B2, il ki P v R RV
AR \% F/BNET W
: % <
\L 7 etAD S B E L&
: j
jﬁgiﬂ/ BisE -7 (-
N ) &N T

4.4 R+ 17T MiEEE O HCM

Step 4 M%7 DA IR

Z 2 TlE, Step 3 THiH L=k L TV 400 ZnEhIb+ 2GR 2B L, 2
EHRHO AN TH 7o' AT (B, LRV T VA E#EALTU I 2 L—F Z il
ERFEZITVY) . ZOAIMEEIHERT 5, X 3.11 TOT ak ATBIMICXIRT 5 LX) 4.5
DX I/ D, Step 4 1IOMTREREHA W T —~F—T A hOMER FELE2T T 4
Z 5 1ET 5 7= 9 D% EF 7 R (Task support requirement) & i L CHME 2 MR T D) 127%
WML, AU HFE Yot 200 CHREICER V9,
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'Hﬁ_____________'FHE_@\E&%%______”L%?E&
| el T
| PRA ; HEP #h44 liezx
L S il PIFs/CFMs OETE, | Step 4
I ! VARV T 775 tep
. L (B3
| \/ II Step 2 P ji%ak%%@ | I HERE O AT
I [Hr-Events 22247]/» _IQ_Frl;/Iqs/PlFs 1S %j@ﬁiﬁ It
| /]\ i _—m = - I
I PIF 70 5 0 isTea | h
! F TEEIEEN I g LSteos
I II— — s o I Human
e e e e Ipel_*formance
| | KGR
Step 1| I I
EE%%V 1 oy s II
Ba— JALE=a |
I 0 I
H=ars
! HSI /L= HSI 23f 11| ZH%/ !
| J ‘{77\7? Stylenztjide Simulator
I AR 1
[ I
523 | 52 KR L
(RIHA LJ4%) I FR AR I
I |
fFs =27
| NP
| HSI#a I

45 HRA * AT 7 atvx oAb 1k

(HSI
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4.3 #HRLBE

HCM THZZR b DX, L2y TV A ZHIHAL FEREG RE oA w2 F 7 v a 7 'n
TALZEZRLCAREEOHLFRE L TRRMIIRADBND Z & TH D,
HRA TiE, PlAEEZX—RXL LTERO PIF OmEAZELE L T, Fl2iX, fERet»
1E LR SN2 1256 DWW KRR (B 20X, #1F2 L& v o R SRR ER

(72 WBAEE Liero 7o) 2 A TEEMITEZ D 25 b0 & L TEHliA FIRETHh 5, HRA
TIXZ O X ) B % FAEICEHME L TR TEARYZ: PIF 24 CTIXE 6 sy, Hizdi
BN ZLnWEED e (B2 25) PIFOYTLONEHL <72 d FRITWRASLHEE L LA
AT D) FHTHET v AR L5 et 2l T 258123 m 0 & e D,

Z OFITIE, HRA 12T, "Information Availability and Reliability” & V> 9 Base PIF
\Zx L C’Inf0”§ 72> 5" No impact” & 9 Ji$E TREl L TW 223, RIZ7 e XA 2T
H¥— Ll HmEt (2 2 CIE RCS E7), RCSIREE, 8V % Subcool DFHH) 23" HMET
ROGEIZBWT, IZFR IV 2 DM AR IMBTH 2 ENAREE 2D, (b E D,
RCS J£E71. RCS iLE, H\MZ Subcool DIFHHMEDHERANARNN T O ITR] & L T0)
RERI e B CIIEEEEZ &S < (BlAIX 28 (bR 82 L0 sHSEXHB3, VAT O
BRND, A F T 7 a7t AT 07 —OFEFIIHT LHF—3T7 A —=ZOfhiH
& Z DRI R DR BTk U TR 2250 R &2 BT 3 720 I3 F R e st L § 2 5.

ZOFITIEZ, RCS JESRPIREIZOWTIIZ AR & L TEHEAEEFEMOM L2 Fhi L T
WD, (REHE TIEEZ A 2W) T — DL EEFEIZIB W TEEE N &0 X 912 RCSIREE,
JEAD ERIZONTRAOPELNICONTERSEDL M AT —L D, ZOXEE LTI,
TF U AT LI IR N ET VAEET 2 X 5 725sfk (Bl z X, 2o & 5 2ReE4 &
Z L7255 A O CRBRER N T A — % TOLREMER T O R E) XK E LT
WMoz ENnEZBND,

BB, INDLDOY ATHEIZBT HHLETT U AIKT 5, EmAIRRE T n R &
LXFTHROAIMEDOMER T HZ L bR TH D, filxiX, HFE 7'rEX{2BW T,
FRA/FA IZBWTERHREZ ER L, ZNE AR — M558, Bz fFEL TNDHZ &
O, 2O DEIROREBRLRHD T A Ty 7 Tak AOREEZED T, LEiEfic 7
N—r 7L, RREERE AR R T OERE=221® 5, RCS £/, REGT
ZRDRIFHEL F TIIDN—=TERWVN, —ED/RT A =X RBIZ LY | BeERED/EEEER
RPRFELRDZENE, INLORBERE=2ICLD, ZatEEoRE (22T
RCS Integrity <° Secondary Heatsink ~D#2%2) )%#ER B ICHERE S 4L (BB ITY LR
BERBAR MR E = 2 T FBIRF ISR 2T 5 X 53 S D) . ZOREZFEMICEES
L TREANET D ZENTE, YERE=F DANENHZFETH D,
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$56E
RERBOFERICEIS My TEFO VBT UT
DUBHTORRXDEA LROHER

5.1 [ELC&HIC

ARETIE, A\BIIE 7o R 2B 5, IRERPIFIEICESS by AU VI~ o~V VU iREHT
2 ADEAN ENROMERIZON TS,

BARMIZIZ, #EREE 7 /L (Function model, FM)[41] % H\\ =, 7T v M Z2HERE & MERF, LT
DIEEOIWIIARA[ R T T v b RS TE R H (Success Path, SP) £5 /L% HSI &3 AJ1EHR &
L CE# HST EHCEH L, = ER B O SHEE ORI (Situation Awareness, SA)
ZE ES®ED, ZHUTED FAT IRV A7 ERPE/ONL L a—w 2T =5 5K (R b
LT THIRER) TEBIZK W, 22 vy g T — (Error of Commission, EOC) 1Zx9 2%
KRERDZENTE D,
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5.2 #EEETILEABIZITOEXDERE

Hepe© 7 LEM411IE, o AT ACINTET D HRE 2 HEEROIC KRBT 2 FIE L LT, T
B CTIASEH SN TV D, T N7T 2 MOMZERRIE O & 5 208HE 7o, 2R
INBIRD VAT N RREH D DARANICHEEIT 5 Z & T, VAT AMINTET DA%
T2 Z LN TE, VAT LKL LTOREWNE ST 5 LN TE D,

BREET V&, MR AT LOMAEAEED GG T 5729, FRAM (functional
resonance analysis method)[42]72 E2t B & 3U72 €7 L3 BHSE S dv, MiZem sy iy 7 & Cil
EhTnasl43],

REET /LT, VAT AITHIET DH8E (A 7'y b 7O M7y b, et A AR
¥(rTl) 7 n—fX7e P TR L, FEEEOE) X CEMRMEL B G0N T 5, ARy
BEET /X 220X A7 L LT, HAiE7 o —##X (Function Flow Diagram, FFD) X
OERE/YfZ  (Function Decomposition, FD) 73&% 5 [41],

[ 5.1 1%, FFD Ofil% 79, SHEREIZR v 7 A TR I, &HE~D A1 > 7~ FInput),
“He o IEN 57 7 7y MOutput), f#il#Ef55 (Controls), AH =1 (HnE
BT DT OB — R FE) BRETE LTRSS,

[Control 1] [Control 2]

||

[Function 1]

T

[Mechanism 1]

[Input 1]

A 4

[Output 1]

»
»

[(Input 2]

v

5.1 FFD of ([41] 7>5AFRR)
B4 5.2 1%, FD O#lZR~T, FD I, ¥ AT LARKOHERERL, T AT LMINTET D SRR 2 1k
T LY THREOBREZ O T D72 DIC TR R E T 50 AT A0 EAEBREA THR & L7t
BEMSEIY (BIEX) TETFAE2ERHT 5,
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[Main function 1]

[Sub function 1] [Sub function 2] [Sub function 3]

[Sub function 1-1] [Sub function 2-1]
[Sub function 1-2] [Sub function 2-2]
[Sub function 1-3]

5.2 FD ofi ([41] 76 1FERk)

ANHI L7 o 2T, BT T VICEET 5007 e —F & LT, 77 2 MERED
Hr¥ X OS> (Function Requirement Analysis/Function Allocation, FRA/FA) ¥ XUV
A7 5381 (Task Analysis, TA) 235 ST\ 5,

PUF, ZOBURMEA AL T 5729, FRA/FA B L ONTA THRER I NS, T rt A
wik~5[1][44],

i. FRA/FA

FRA X, 77 FOREREZTENE LT, ZOREAEAHER. #ElT 57200 BAL
ZepRE(High level function), &2 2HERE & HERF, LT 57200, Y 7HRE, S HIT,
W% EA 2 eRERE s L O THERE AR T 2 Rk & BIEM 2 VT B Icd 2, &
Z T, & B2 RV T HERE - R - as S HERERE B A 1S & T A BRI (success path,
SP) N7 NEZEFSREDMER, RO T O DEERERE 0D,

FA TiZ, & SP #ICHE), T#), 32 0MAEDLEOR Sy ZEIRE (NM) OFE

(MEZEAR /A, X7+ —~ 2 R) ZEBEL THIT 5,

FRA THEi S 50811%. FD Z W=l & L GHAAEIL TN D,

ii. TA
TA IZOWTIE, 3 ETHER LD T, Z ZTlE, FRA/FA & OERICHOWTH &t
5,

T 72 h, TA 1T FRA/FA %7 v 2 & LTLESIT b, FA CRENCE Y S
BEREICKRT LT, S 512, BEE{L#T (Hierarchical Task Analysis) CT¥4i% SPICNTET 5
A2 BB L, £z, X A7 —4 2 2554 (Operation sequence analysis, OSA)
XA 5T A 53T (Time line analysis, TLA) T4 A7 MO BB SP ORREERK T 5 7=
ODATI=ALEPLNTT D,

OSA R TLAIZFENCT VA > Si7c SP OEEDBHREZ A G T 72 DICBEH I T
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I/\éo
TA OFfEHRIT., # A7 HR—FERE L THSIHEDA o F v FE LTV,
#5112, ANMLZE7 vt 2B 5T T Vi HERZ 3B LT,

#£ 5.1 ANMTLH7 0 A BT D ik 7 /L i B 1%
@%%fw&%tﬂ@&%% AEIE 70 XA TOBEH

Analysis Design

BERE 7 o — | B ERE~D A 7 F(nput). |[Z 27558 (TA) |HSI %51, s FIE
(FFD) EHENDHA SN T U NS EAFEA~DA T
v I (Output) . il # 15 %= K
(Controls) , A 51 =X 1 (FERE %
BT D T2 OB Y — AR F
B) ZHLMNCT S
FEREYA(FD) |BERZ ERT 27— ORERERERL| 7 T « |~ BERE 77|N/A
g;}z;ﬁ%@%& (success path)Z BAHT (

BURO AN L7 a2 ATl FENCHID Y THNT SPIZX LTH AT &7V, %
DfEFA HSL BRI DOA 7y FELTWbH—T, % SP ., £z, ¥ A7\ M
L, HEEERH LTV AOHRTal vy a7 —(E0C)% LizH6., Zivg ) AN
U —9 2 RIFHIROBRE 7 0 2 TIIEREHEH & LRt 2IRARH 5,

*75% 5.1 129V, FD TH#r L7z SP &% HSIGXFHI by 72 0 U EYICIE A L,
HENZEL Y Sz SP 25, 4 SP DR A il Edin B ~ 295 2 & ¢, FlREs 7
Yl ﬁ"f@)&i%ﬁﬁﬁ@7 7 v NEEMERFFERIZBWT, alyvaryx=T— (EOC) #EIET
DIDIHGNE 72D,

Bl Z1X, & HFHRE T U AOPERIE, BUROREH T oA TIL, ¥ A7 5 W_ﬁo<ﬁ
I CFRMEED S Shu, £70, BABRERER IS LBl & Y% X AT BT 570
AE SN ERREEmZ AND 2 LTRY, EEREIC A T ANAELL, &z&‘ﬁf
FHEE L TR o m HRU RV A THET D SP Ml & CHlRE L e\
. METAFIEESHESNTELT, VIR T 7o a2 LTHEEREO R LRI
TIBWTELWHEAENT, EOCIZEDARENH D, FrZ, EKF A L OBGHEE

STV AT, ZATBHNCE VR AT v 7HRT 7T a—FIZBRARET 5,

Z 2T, BLEHEREDIRIES SP ORIEAEIR BT 2 2 & T, BIETL T D%t
JEHRAEDNE > TV D Z &2 OIS FEGP)NEM T 20 (ZEEEDIRRENEL 7
HZENSPOBEHRTHEOLND) Z LR TE, BRI BN) FEOFEE (Bl SP
¥FiE) DARE LR D,

%z Z T, FRA THE6N % SP Off# % HSI st sHcEEEEA T 2 & 2Mn L7,
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5.3 Success Path MR

5.3 1%, PWR 5+ ) 77 > k& FRA OfROHIZ =7, FRA Tl 2.2 i ik~
Ty, 77U NOREREATERE LT, TOZRAEZHEER, ERT 27200 Mz e
F&RE(High level function), EArZZEMEREAMERE, ERT A7 D, Y T7HEE. D12, Y4
% N el SOV THRE AT & . AR 2 BB 2 W TH L NI T 5, £z,
2T, 51T, KRR A SIS HSI (Z 212, %45% HSI(Safety HSD0FE %
4% HSI (Non-Safety HSD £ 7-1%, Z4R/FE% 4% HSI BEIRFICHER L 72356 O
L L CRET 510 HSI (Diverse Action system HSI)) & CHFET 5,

5.3 TRKFTH/RLT=DIE, SP OHITH D, Z DOHITiE, Safety Goal-Reactor Coolant
System (RCS) inventory control-RCS pressure control-Pressurizer Relief Operation

Valves (PROVs)-Non-safety HSI 73 SP ®»—>& 725,

HE 7

REN

I
Ll T

e

I
RCS Ao~ kY

il
i |
r
RCS £/
-J |
JNJEZ3 KA LA N E 28 E 5
(PROV) il IRl
| — 4, | I 1
ezl lz e [ | 5wt TERESET
HST HSI HSI EMTEW _____
[ 1
INIE #& A 7 RCP I JE 25 L i IEEEN 9T
LA Fpifil 4 ) bt — & il 97" b-HHEIAE
—— | —— ——
HEZL2R| | BL R |HEELR| |HLER| | X ER||BZER| | R &R
HSI HSI HSI HSI HSI HSI HSI

5.3 77 MERESHT(FRA)DFER L SP D
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5.4 Success Path @ HSI ERx§t~DEA

RO ANB LT 0® A TlE, # A7 S5O 542 VT, FENCESY Sz SP % il
T OO BEEREBEE R EO X A7 AR — NEZFFE L, gk HSI %D AT
f@ e LT, HSI "— RU = 7akE, FIEEORGFZ1To T\ 5,

X 5.3 I RTIHEY ., FEBUROBRE a0, 2.3 fiT FRA OSSR O—EHT
b5, SP & EAEMIC HSI ket ~EH T 5, Zefaea iR, a7 % SP O U 7 /v
XA LCHIEEEREICRMIT 22 L1k 0, #2758 CREBIOET 5 IR >+

ANIIEAF L7, HST BREHESENFEEE 720, ERFEK: COFRGFEENOFELST
B U7\ SP A LR ORI TE DR E 2 UE, 70, BhERINTITH Z ENATREL 72 D,

IO XD Ik, o, VT AF A LD SPIFROEM T, E#His B Ok s FIEEIC X
DRSO % FRT D2 ENAGEL 720 | FBEI A T AL EOC I L Dt - ED
RIE&#MD Z ENFHREL 72 D,

RN SP BAFE LR D
PRA/HRA HFA~DTE
P B PIEERE
B 2 2 7 15 HR
5 20 SR o b "
To U NEEHEW (P AT A . _
WE DX AT AT v
7IE R
E =
B A7 L_)LTD HSI %3
tEz2—<2 T —
— B 1k 3R B G RIFRF B DO

220 SiAe L~ L

FIXIJ‘I‘H:*E% &X 7/%%%,\_2
—

X 5.3 SP % HSI &%&HE#H E L CEBMLEZEF 7T et 2

B4 5.4 1%, SP ZakaHE#m e L CIEH Lo, EIEFIREOF Z~d, FhiT, BURORE
TrERACED b D, KT, SP & HSIXGHE#RE L CEMMICER L7e 7 r kB 2224
Zhord, BURO FIAERRIL, ¥ A7 iR L 2 D_X—2 L7 5485E L7z SP (Normal
SP) IZESERICE D, FIEETORZEAT » 1L, BEEUER EICL V@ ZEDOAT
YT NEITCERWGEEZMEL, FAT AR RV TEEINDN, VAT LEED
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SP @Efﬂﬂ'rét%%r% LB CREBEAT v 7REZE ST,

. ERATES (ﬁﬂ%f;) SP%, 77V hiltHEMTT T v FOBEROIRIEL T = v
7 L. )7’»5?4’Aﬁﬁfﬁt O SP BMERARREIZ e > 72356 O SP IC X DT
Br it 32 Z & ¢, EIRBICHEN ORI T T v N EEHEREOHERFC U N Y i E
DOHWr A5 ENTE D, BEIRPIEEX, 7 X Wb Skl cixE e PIlEE S &
52 ENTE, M5.4 TRFETHRIERITALE AT/ SP THi 7 2 & FEFIE~0 FIEED
FERT,

(& 2 7 STk B i o SP Iz
DL AR AT )

(FHrETNIAR
EM-1) ( e
EEDAT ) TE=T 5 ) PO N
<ﬁﬁ&x727/7®
FEfb)
3 H ‘-
Step 1 Wi/ SPi:  |Stepa 1 SPii: i
{BIEREE E{ETRRE !
Step 2 ! Step b 77 v FEHERE (PC)
; (SP 2 HEH T % a3 O
Step 3 I Step c A% SP I TF =
! 7 U, {hfaraEs SP
) % B

Success paths (SPs) IkAE R mlHE SP RHE:
1 FH SP: (ﬁ)_j.{’EEP) §
SPiii 2 Go to: EM-5 ZZZ i

ISP\ p. SPiii> Goto EM-BZZZ | .
T (REiT7) (SPL SPw:S Goto SEM-2BBB [ 1

: i ] P RS
(EFEAHE) NN

SP iv: = Go to: SEM-2 AAA

4 5.4 SP ff#HZ EE L7z HSI &Gt GEEFIEE) ol

X 5.5 1%, SP1F#Z flHE OB HBEREIZEM L2 Th 5, mftid. SP % HSI &
HE#RE L CEMICER L7e 7 m e 222y, FIEELFC L I, EHTES

(Efﬂﬂfi) SP#, I MtE#MTT I FoBGOREEF =y 7 L, YT VI A LT
AL L. @H O SP 2MEAREEIS R o 72856 DR SP I L D F B el U, HisTFIE
T L HIRUERE & ot (WU SP I X2 FIHOET) Z20uflcT 52 LN TE D,
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(% 2 7 ks AR o SP 1ok (KEMRTiEH)
0<&27XT/7)

(A7 _—
A [ )
(EM-1 [¥3#) = %éﬁ?%~&@
(&% 227 25w Tz < ETa%&?ﬂ?y
1Bl B2 arameter display
R systems,| SPDS)
(%\ SP ARk L e
MR RE MR RIS
‘1 CRE SRS 2T S0
FEft)

I_ (F7 v bEEREEY I —) (PC 1%, =&t 77 2 FElEE (PCO)
(SF 1-RAE) (7T/ SPs) Re D22 i ((SP 2R3 DIk
SF1 N4 i SF 1-1 Eyfep = v 7 L, @ fEEMEE4 SP @L:%
SF1 ~N 741 SF 1-2 BifERRE “ido SP; &%«'I‘)Z‘&\;ﬁf;ﬁﬂﬁgﬂf
(SF 2-418E ICHEFORT 5)| | SPARIEZ 2
SF2 n7jp-p i |SF2-1 EifEh
| SF2 N7 ii [P f

r"'J""1
SRl
= R AR

[ 5.5 SP & & & L7 HSI &x&l (Hifakal) OBl

REED ROV TIRGE LR Z X 5.6 B 5.7 IcZnEhurd[62], MEEi
KEFEITEEE A RE & L HIEEY R 2 L—Z AN T IER 8 7 L — iz B T
T, THOOREF TV A% EN LTz,

5.6 35 X O 5.7 OFHIEH (%, RPIFEE (Situation Awareness, SA) V—72 o — R
(Work load, WL), =7 —DO%#iE & xfiix(Error Tolerance, ET), F— AU —7 73 ¥ Dkl
BT —~v A 5 FH & EORER I LT, EEEE T U — MZ KL S 5 point-
Likert scale A7 —/L T EIBGERTE O FRIZ OV TR L 72, 1A Test L3¢ 3 HERT, 1B
Test 1T EBEHL DA 2T #FNFIURT,

FREED ML, KEAM TFEMZIC L ML U7 BLR C e LS R A D7,

AeEtE T, SP 1E R (Hh Sl = AR ) C > H KA REEE  (Large Display Panel,
LDP) (27 4#%6E (Critical Safety Function, CSF) & L CTF/R)DBEMDM, LDP ~D /%
FA=Z MLy REROFRR, BRERE / YEET D 7 ~0O#EHE X R #E (Visual
Display Unit, VDU)EN72 &, W< D0 OUEERE BT, SPIEFHROFERIL, OXFK
FRTIIELNR, SARET DR LICKRERFELZL TN EBEZ LD,
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=t 1A Te:st

== 1B Test
ST/ oW R A KRR BEBREo ABREOE BHOY— BRGHD—7
(SA): (SA): (SA): =S B rya—F  m—F
B AEEE WoRE-os: LAtk HBREO ME&&%
Tx5 LamEcx  okis BiERkRo FEEREICE
% 12 % #e B %ﬂ%%ﬁ%.@%zé:&
Tx5 Tx5 WTEB

[ 5.5(a) KENEHEIC L D7 v — MEFHRE RITHES < TS R [52]

5
4 - i7
- 33
32 3.2
14
3 32
im 19 im
2B
2
= 1A Test
== 1B Tes
1
4 T 5 R F—bhT— Fe AT —y: FT—AU—T F—AU—:

T NOB iz - MEDMEL TV a vk Mg — 77 bR

B> T L. EEC CTWahoR EEolH ZRiL, & WL FIHOR

I

T

ST RE ;w&» <x LTITw, & ETED, & SR L
I &% i s BB @ T BTx5,
%,

5.5(b) KEEIZEIZ L DT o — MEFHRE RIS < SR R [52]
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5.5 #EREEE

ANHTET v RACBIT 5, WERNTIECESS by T H v~y <~y Ui 7 e
T RADEAN ENROMEBIZ DN TR LT,

BAEO N L7 0t 21280 Cld, FRA/FA 725 TA 8 H L TH A7 L-ULTOHHT
LT, HSI ZEANERERFET DN, ZOLIRARNLT v 77 7T u—F 2B
TIE, ERFH TV A EORFEENFELRITB N T, F RV G THRELZRNT T —
T RICKT DRHLEIT S GEIIZRARH Y . FRA IZEBT 577 v N OREREEIHT O
MEBOND, SP O AE AL T A v CTHIFEEIRE ~ 292 2 & T, R (SA)
R T —ORE LS (BET) [CBWTHWEDNEND D Z & 2R LT,
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F6E
BIEVIaAL—2ZFZAN:Ea—T2/I\NTF
—I VABEBAIEFEDRSE

6.1 [XCHIC

HRA (251} 5 AWi#i#A% (Human Error Probabilities, HEP) %, /#1112 X % /3drik
ROFHHOEEMES L, 2o, FEMEL®ED DL, IDHEAS[23[I2/RE S 415 8 =R
HRA F£7Ti. Macro-cognitive Fi%EZ T, U 227454 (PRA) (28I 5 ARERAE
% (Human Failure Events, HFEvs) (&% L CifH L Tw5,

Thbb, EIEBOMEE T v A4 (B EERE-T 7 v a ) L LTERYE (il
k) Lo SHREERIOZ A 715 TED T, B2 A7 VRS, B,/ (v 47 =
—RZKIT BN T EHEL, TNETNORERN T EE Lt a—~v =T —F 5
H EIFC, HFEvs IZxf7 %5 HEP 2®ET 5,

— 7 HLEFHIIZIH W T HEP BEDR—R L 72 5 Efis8 O = 7 —F— R (Crew Failure
Mode, CFM) <% D25 K+ (Performance Influence Factor, PIF) #f@#EA0Z T4 2
T EIZIIBRAR D Y | ER A LB S X 2 L— 2 K D EIEFI O R DN T
F—~ U AFHli & BT CFM/PIF OFfE WL BT ~DRIE L &K 5 7 v 203G &7
TW5[46],

AW, IR BT 2837 4 —~ VAR 2RI L LTl 2 —v VT —R%
HE, HENEHEASFIRE & 32 XK 5. Rl 2MT O Rl A R, EERE 01 TE 2 X F — kL
THERHMIR Yy 7 2R L A T4 TRl rleeR 7w M2 A THAZRUEL 2D F
BHMEZ DV CHERR L 7=,
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6.2 FHEBREEARTOER

HRA (231} 5 AfJii74% (Human Error Probabilities, HEP) %, /& (2 L 2 /0 f
ROFZHHOEEMES L, 2o, FEMEL®D D, IDHEAS[23[I2/RFE S 415 58 =R
HRA F#£Ti. Macro-cognitive FiEZ T, U 27454 (PRA) (28I 5 AREREEH
% (Human Failure Events, HFEvs) (2% L T LT3,

Macro-cognitive F{ETiX, AW OFEH 7 1 & A 2L (Macrofb) L., ZDOiRE~7
Ot ADENENDOEZIZONT, AiEFRFSR (Human Failure Events, HFEvs) @3
FTUFTEETREI VT A ANZATIZX LT, EBEHEEDOT=F7—F— K (Crew Failure
Mode, CFM) <% DK 7 (Performance Influence Factor, PIF) Z4FE L. & DOEMNT
B LT, ARIEEE (Human Error Probabilities, HEP) %%t 4 2[21][22][23],

6.1 IX. Macro-cognitive 1%\ 7= CFM/PIF FED KT a2 %7,
7o, NEOFEM 7 vt 2 258k (Macro {k) L7-fili%, 2.9 TRULIERBIFZ AT RED
T 5,

5 {lE @ Macro-cognitive
» functions

A 4
A

v ) ALl I YT 4 AN
BEO
T N N e | 20 fEPIFs (4 fHORIIR)

X 6.1 27t 2 ([2205 6 17E5%)

BAROT 7o —FIZB W T PIF MICERE SN/ b 2 —~ =T —3 (Human Error Rate)
(YT —RL, 3040 FELL EDORIOT Fa S EZ A T~ o< v A VU H T 2 — R —
AT, BSL 2 A TR 6T kxR RO T — 2 ZRIESE- b D) 223 T 52 L &
LT3 [22][23],

T, EbE bt a—~ T —RERETHEDICIEFIERRT —FBRETHY |
MO HST Z# A FIZFE LT 2 56 ORERN D722 ERER E LTET b,
Porthin[47] i, 7 ZEHE0N— U = THEIESRZ R & LR RB O il g & |
BiU#E% VDU (Visual Display Unit) Cf7 9 7 ¥ X VAMGIEAR Tk, PIF ZNZhot =
—w VT —RIGAERH Y RN T T N TEANELT VA NVAEEEO L 2 —~
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VT —FORBEN ENRNLETH D EHERL TV,

—J5, Hsien & [48] 1%, MHEELFIFES 2 = L—& & FHW 7@ EF I OIS D7 4 —~
VAT =B ERGETHVAT LAOMBEEIToTND, BT AT ATNE LI T y—~
VAT — B B HAT EEROVEEBRETOER O HST # A TR EE LI-, PIF O ERE 2 —~
VT —ROBEENRRETH Y, Flo, IMERII T+ —< VAT EZAT O 2 LN TE,
LD/ T F—~ AW b B AT TR 7 ¢ — RNy 73 A[RE & 72 b,

WML AT LAEANWTC, ~7uas =5 4 7E5 /L5 PIF Rt 2a—< T T7—FRD
74— Ry T EATITZOIE, K 2.9 IZED DR T BB REO/INT —< AT —
Z OWENMEE L 720 | BIIEIL, A GEEZE) O OBIZEFIE T4 O FIA A
VX B a— (Debriefing) IZL V., 2O T 4 —v U AT —FEWETHZLELTWVD,

&AM, ERINT =~ U AT =2 ZINET H55121E, FFIC, PRA THET 5 AW
WIS (HFEvs) (BT S, 7 VT 4 WVH A i+ ) AL, EhE
MTEL DFEIE X A7 NEREN, BT 0B ALV TONRT f—< L AT —HDIL
LITHREE L 72 D,

Ujita & [49]1%, BB DT 4 —~ U AFHIli S AT L 2R L TV D8, Zhid, N7
7 VIER B OGRS — AR En 7 2 2R, AR ERERFET D2 & L
LTWDR, BE LV TOPIFRE T —RERGT 26O TIEARL, £lo, X7 7 VR
BOBER 72 _X—RAL LIbDOTHY, X7 7 EIRE B RO T 2 st i 70 3EAfh &
T2 b O TIERY, BIZIE, XTI UEIRED I vy g V2T =T ORK L 2R
LHSIRFFOREZHET D2 LT TERY, )

ARETIE, HIEEDONT +—~ AT —F Z@IEHH S I 2 L— I X 231 B B
FICEAG L. 22, 74 0 C, BEIMIZFHMT 5 A7 L0 EIT 9,

WLV AT LR T a ' A OWT, X6.2 1R,

6.3 HiClE. Ml T B TH D, HST S AT L M 2 F U FOREICHONTIRNS,

6.4 fiClE, v~/ ual =74 T7ETINERXR—RIRKVAT ATHWDHRMET L
(Cognitive model) ZfiEt L (6.4. 1 &) . RAETNMICEDSENRT p—< L AT —X D H#E)
HEFEOREZ L (6. 4.2 1), HEWRHEET VOB ZIT > 72 (6. 4. 3 i),

6.5 HiTIL, 7'm hF A TRRIZ L DFHI ATV, ZDE MOV THEGR LT,
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A5 D3 E (6.3 i)

a

TR B ORITET LD
1E(6.4.1 £ii)

¢

H & E FIE 0 RE
(6.4.2 i)

B BRIl E 7 L DBE%E
(6.4 i)

4

HEFEMET L2 U R A
D4 (6.4.3 H)

-

AR e i
FEE(6.5 £i)

6.2 B3 7 ot A
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6.3 FHliNRDEE
6.3.1 HSI ¥ A7 A

B PWR 7 2 2 Uik & b 5 & L CRE L= (50,

7 VS OVHIRT, R Y — b MR Y L, KREFERE (LDP) 2 b S
N5, tlE=EEREE(XER=D Y — s, EEREHE Y EE (Supervisor) (XY EE =
VY VZENENELE L, EERE T, EiR o Y — VOB RICEE SN YERa Y —
P L TR B MEEOIRO S L2, 7T v N OBEREREY 27 #3177 5,
RIFRIEEIT, 777 P RIEORRAFR L, iR d K O E M ERNZ O
WAL CTXS LS EiEaL V— YEEaL Y — L OIS Sh 5, EREE
(TR Y — VIR SN D . BEREME VDU IZTH v F AL —v a VIR TiTbh,
ZOMEHIX, YEEa Y Y — L THLHRNTE D,

BEEFIEEFIL, MN—2ABLOEHEN—20nFhnTiRilsn s, B EFIRE
(Computer-based procedure, CBP) 23 H S 285813, B L TIEE L, iz v —1
»VDU & LTHBEEND,

6.2.2 FHMixiHE

PWR Bl == iEx B J6 L ONEERE B Y B R (R =g 7 v—) FHER Th 5,
7el2 L, IR T —~v AL, IR — RO NT p—< o Z7E1F 72 < HSL VAT A
R FIEEOHAR S X7 4+ —< UV RCKRE S HET L 2 Lo h | FHlRISE, HSI VAT
LOHEIRFIRE S G L7 D,

6.2.3 HHHRB IO TV A

PWR BLEERFIF S R 2 L—& BT o b ¥ A TR S5,

Fo, T b2 A TRBOBL T, HEEHIE T /VOBFIZ Y oo T, DX X
7 T MERRAIZEHMI ATREZR K& O UV AT /o MUBIEY RSl ST U A Th D | AR I Aae il
ikl (Steam Generator Tube Rapture, SGTR) %3i®E L7-, SGTR . PWRAF /17
7 v FOREFBICR STV A OFTH, FEHEEOHEOU — 7 v — F3E < EIRE /S
T 4= VA LR T DO OP TH A< IThND YT IV A TH D,
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6.4 BEEEEETIORHE

6.4.1 EEEOBRMET NV ORE

X 6.3 | RTEIRE ORM T o AZRE LT, K63 OET /L, IDHEAS-ECA[23] T

DRATHEAET N ER—RZUTOERZNZ b D TH D,

TRbb, —RIICIE. AMORE T 1t A1, R L 28, B LGS bk
PLZ 580, FRA L7z HIC S <ATE & & B 72D OFHEIRE /B ERE, BEREICES<
T varynbEREND, B, BT HFEERNEL B T HMORIER R, EEREZLT
Z & F e, PRHIEEN T EER BB E Y YERICE D F— L LTORN
A, BEREERITH) 2 &0, BTt AmH b, B, RRmB L OE R EICE
W, i F— A EORPBFEI, BEREIC LV EERNKITIN D, Lz2i-> T, IDHEAS-
ECAI23] CORRM T v AT /LD H b, KRR, EEIE T 0 R ZBNTHOF — 4
BOWRWRmM, BEERET v 2D ELRT XK TRTZEE LT, B, 2071
B A LR IFRASCE R E D B O RGO IF LB BIREORE LR TR—bsh
HZEMND, MHAICEELZKITT O L LTREFRRAIE LT,

» rems »ﬁﬂ] » TIETE » Trvay »

X 6.3 JEiZERM T 1k AET )L

6.42 HERIEFEDOERE

6.4.1 TEDEIRE ORI T vt Ak LT, fHliT—4% % BE CRIET 57205
FiEEX 6.4 TRTLIICEDT,

Thbb, BMHEICOW T, AROMREIRE LCid, HRE, R, WE, fifnd s
N, 77 hORREEECTEIHEDND L OIE, FREEEPN A 2 SRR OF S & R
T, HEBLOWERAREREELZEDO TS, 2B, BREHBICA Ty a2 5%
FMHEOMEE L LCiT, BME R ENH L, FHRIIIZHOEWMITRE S, TR
kb, HRICEXDIBHEARERLEEZ HEOTWD, £72, AREHE S & L7 Hl T
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TUANKT o~ VAT AETHI e, EORED EOERE R TNDZ & a2k
M2 ENEIVEEIC/RD, LEN- T, HRGBICEIMHICEREZSYTHZ L L,
ZEFHIT SO L CTHRAEHA (eye-tracking system) % L 7=,

Wiz, BaEn, BRREZ o RIZo0 L, EEEENEE L TWDHINETH D BN
FHHNINEECH D08, 6.4.1 Hi Tl ~7238 Y | HlE =SS B XS E O O iR B & OFF
HAPCEIIREZBER L TV 2 b, EREMORFENELTLE L. TONE LM
TETFUARHESRMFE L THNWAZ L LT,

T a Al oL, BRI I 2 L— 2 E AW Z{TO 2 & T, BfEr L
LCRiFRT D ENTE D, £, 7T VXML RAEEOBIEIZB W TIL, £ TOHRE
EEEERIEICLVIT) Z b, EBOTT v hon s L LGRS D iAok
2T, i OY) Y B X SOERERRO MO U E Ol OfEr 7 b iisk T H 2 &
T, BB DORTOERMEICK LTI TRETH 5,

,z""N /"v"x\‘
(o] "wm/ ,u}
» \\N-:’ 7 \\N--”I
: S~
" Eye-tracking " | ToAEREORE | " = "

X 6.4 EZEFEEY vt 2\ 2B1T AHEITFE

6.4.3 HEIFEE 7 /L 2 Y X L DR

6.4.1 HiOEILE OFRBMET /L, 6.4.2 HOHIE FENLELNDIERE I, ~

+ =~ ARERHET 27 LT XL BT D, WMEAT v T &K 6.5 1TRT,

FP. G, SFEe S, BEn s ozn TN R o T ERERSRYIT— % £ LT
L, WIZ, YT —FITHESE | FHIE DN LD L S IFH AT 5 2N DW TR~
nt2&met L, Zharyy 7t 5,
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HRT—4 BEET—4 BEOY
T—52RK : CSV T—AHR : text T—A2 K : excel
Time \ Time Time
10:02 RRBEE 74 +SvH—BE| |10:03 RERE 10:07 $24F log
10:03 #+Z$R  URL:xxxxx 10:04 sx2BRIR¢E 3, 2, 1--- 10:08 *+FFIHRAE
1005 10-08 “=+FHIRIE 38, 2, B 10-10
73
STEP1
STEP2
SQL server - FEERS EIZ3DD/8T 4+ —
R o s, -STEPT T At L= PD [R5 %, FF(E
S RTF—TUADTEEILLERS, ENHET S99 #F7ILTYX L
> fEL. BEIMICFHERER £ RR.
» | Logic
No Tim #RET+42 HKERS #5&1’!5 7\ TN 74-3%25 -4 N/R] v \
1 e O (E$) — No fkim 458 #F¥ 57y FHEER
2 1000 — =ERE) — 1 OO aaa *ZH{EHRE O
3 3 — — ~FERIR4E 2 xx bbb *xfEJRME. B X
. 100 - . . » 3 A oo  wFEE A
4 - . - . -
10:1
0
. L T J L Y J
S 2D EET -1EEIZH
HS S O Wi (< R
BR

6.5 HENFHEEREART » 7

LIFIC, BHERMEREEEA T v FIZOWTEER 5

6.4.3.1 HENIET — Z UL L 7 — & ~— 2L

e A X — & LT, HAGEH, e 7, #Ea 7 oIUET — 4% 1 DOFT — X ~—
ATHAET D, Tk, FFfliA S —L LT, WoMZ BT, oL HIc@Bme gl
REEATV, (IE#BELZDOERNPINEFRETH 5, 7ok, WEfiisklL, 7% X MEX
DEFIERE LCEBRT D2 LT, BEDOXF—T— RERANATRER LD ICEHRT 5,

6.4.3.2 HiETT v 7 DI
FHGE MT O HIE T mE RS EFMEE R &> 7 BT D,
HRFIHEOERE DX ZA 71X, LFO 320X A7 (ZEKREND, &b, 77V b
WREBEHL L 77 MIMEIZ DWW TR, ZNEN20DH T X R B3 b %,
B, HIREOX A X, T MNERIRL bOERSEE LT, EHERE, 5IkE. ¥
— T R EDBEEB TG LT D,
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a. 77 NESUH
b. 77 > MRAEE
b-1. 7T h3T A =4 < JREELRRATHEAR
b-2. iR
c. 7T MEE
c-1. R 7, ON-OFF #72 £ ON-OFF #{E
c-2. flfESR, PSR LT K D7 v AHIEHERE

FNENDOHE AT 25 LT, fHMEE DN ED L S IZEHMIE4T 9 DI HOWTRF L. o,
HEILERAMTET LD T o A0 ER 6431 TCIE LT —% L OMSITEITH 2
ET, HERMIn Y v 7 25 LTz, DIT, £X A7 T5H0 Ty 72O TIRR5,

a. 77 v NEGLHRIL

77 NOFEGLAR EIWENE, X A7 (b-1, b-2 BRI, RERESOE ER
EZBIT DENDOHAFHAN—ADIEHOFEIENAREL 2500, K5I T 28M7 nk
AETNTRY v 7 DEENTE D,

FHEE L, VS 2 L—F TR L ERICHOWT, BIEEN., TOHELOIKEERTS
TV hRT A= ORBERRIT, BHENS, ELS FREFETEENTONT, Eik
BF — L OEGFECHHNREOBIEIC L - THIET 5,

BRI OF Y m e Rk LT, @A S AREm T m R onTid, TR - E-
ERERE] &L72D,

BHEICOWTIE, ZOFEROIKMGEERT T T v bX3T A—2  REER R, BEHITHOW
TTORMOI-O O/ & L TORERGRE A \mfE I~y e 7L, 2O~y 7 k
RS B 2 RFRITAE L2 B 132 O R T A — & WREEFRIT, g0 TR EZBRE LIZ b
DERHIFTEE L, (X6.62MH) [X6.6 1 TKEFRREBOR T FIZERIND /T
A =L HHEIREBO~ » FCOBITH D3, K37 A— 2145, #likdEOBRITEDO R b
AIREZR LS IRREN B D T LD, /RXT A — g, Wi EICHEIREZRE Lz, £/, #Eig
a2 Y =)V EOKBEEIZEWTHRBRICRT A — X 5, MR EICHERERHER 2% E L
7zo (X6.7)

Card H[8IC LU, 7oA L LT 100msec FeERDT, 74 hT7vF o 7Ick
B RANLE D B B R E OFEIKIC 100msec PL EET 258 2 M L LRl %,
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6.6 MHEBHTIROZRE (REUZREOH])

A
bl 2

R a0 AR

6.7 AT MRS ORE (51 R i o 451)

RA-BEEREICOWTE, TOFROREEZTRT T T 2 hAT A= 0REFRIT, &
WHEOTOBMOI-DITHE 2R v b GEARRIZIEIRH LR AT A=y ) %
FrE L, 2oty b&, FREOHLOOAFF, B I OISHEIEFIEEOF 522577
— 2 LIRE LHWT T 5, SHI2, 7YV METREERRICIS VT, EFEFIEELEAL
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TWAHEAITIE, YU FIEEFE~OBEHEY) Y B X B2 3R CRek L T\ D Z & h
%\_@%ﬁk RE LR BET D 2L CHEFERHIENRE L 2D,
%%#%_kwfi\77/k_ﬁ¢5\ﬁ%%#@@Wi&w:k#%\%ﬂfm?
BT 77 vay) FELE LR, b.THRARDEY, T X=X Ofd, EHo
ﬁéﬁfd@t BE O D2 BT H D Z LD, BRI X BERr 7 L8 0 K2
ﬁ®&ﬁi)7(ézﬁﬁf@ﬁﬁﬁmﬁﬁ)@%m;ibkwﬂ7%~5%%$%
%;Lt WCOWTHIEERL LTEHED D,
B, T g U ARHBIZBW TR, 0 F2id 1 OHER T A<, BREZER LT
LN A IE N D EOHEDLEBL TEY ., ZO XD HEZE TERICT L,
W HERZ " T R Y y 7 RE L, T72bb, hido Xk Hic, a7 etAa2TIZE
WTEER L TWAHEAIT TO) . BE7T rt® RTB VTR - BEREIIR-ER VN, B
HIZOWTARRT 581 (O] | B, 584 - BERE L 2T E L TW WA
(X ¢FrnPv 7 T3,
X 6.8 lcnyy 7 XERT,
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(HSI/2&5, « 5 v h/XT X — &)

(FF vk

TT YNNG A= L) -

5N

=

(IRT H—~ 2 ZAHE)

il

4

s T — &
INT A—H X

(PRI F =< AT —H)

PUAE, vRalb—anb |
DvNT 7y ra AL L
'CW%%ﬁi$%ﬂEmT%%.
ﬁ?é%%ita I
UROBATE TEA I

HARBY 725 I8 F

No Time

9 10: 04I
3 10:104

ll&miﬁﬁﬁﬂi'-
| —

VHEIE . FERARSTOFGAE |

| PR O, %7213, £ DHEI

| BTN T A — 2 ORI ED—
1

(FR%n

(Event A Start)

-%%&miukxwmmx/ﬂ

Lﬁﬁﬁﬁ%@f%m%ﬁoo

(Overall judgement logic)

Q]

(A ER
(F—U—F

HESM CEERFIEE L 0)

¢1A$%ﬁfiﬁﬁ$t}

(0 after t (sec.))
P

i
0]

ro}

(BT R HER Y Y )

HESRM R FIEE L)

(N 70=h X (AW 2 > 5)
A FE S FIAE T H(CBP))

77 MR

R, HT O 5E R H D,
D‘r~/\7%~5’%ﬂﬂb\“(?f5_
WZ &ML, BEEHMEHEICA WD EERINT — 2 2 il 2
(2 D IFIRERE &2 A D Z & R0 BARAY 72 et I R FIEE ~ D AT

o LR Bty |

K> x|

or *1
»
> [X ]

6.8 HEhFHlHE 7 72 (FZH5)

(CRBWTIE, EERTIEE
ZOX I YA TYH, HIETFIRE
Lo ERL FRHBNIES DFIFRYF U A TENUZE S
R 2 L — X DR RSN E

T LB EDSHT | EIEE O, AF /L
(2o D FHGHBN DT DD

FTELT, AHMBHIER T —Z ANEERD Z L &T 5,

b. 77 v MRREEH

b-1. 77 b T A =4 JREEFTRITEAR
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b-2. e

77 v MREEERIZOWTIX, BUROTZ 77 4 ATIIER T 7 > v A—K | &
W, HEEROMEBIEEN — 2 ORI TV ADOHFIZB VT H LI KSZ L, JHE D
FERERIC 20 D O B OMERIEEIZ DWW T — 2 — D35 Z LITBFEM TIX R <,
R LT, FREBNCHOWOND L 577 T MKMEICEEREEOH 5 /37 A — X OfER
ICESRHTHND,

EIREONRT 4 —~ U ZAHEE, fHliZEA T2 2 &2k, EERE OB R
HZAZIZR LT, FHliAFTRE T D,

FHEOETTIZHOW TR, 77 FERHER., BiVIE, D5 ANEZERT 720, FE
OBEEFNEE TED LD BIEFIRICHE > T, BHEEEZITO 221526006, a.T
Bt LIZRHli 7 22 2 LRBEOFMM 7 ot 22 @HA L, A > 7 v MIoWCidiEls FEE
DEAT v TIBIT DX AT EREZRET H, (1X6.9)

BB, TV MREEEY 27 1CoWTIE, 7 hOMEERIET S WHI T g
FZel, EHINIEMT et Ao TR, THRE-EM-ERRE] L2508, UTO
L9720 HSI & A7 AT D ER AT 5,

Oy BRRBE LI L 2R L, EREFOEIL L AEETE RITRTET D
T A

(72 & VAL HS| CI R I O AR 2 o % PR )

@ 8T A —4 - fHHIRAE < IRREFRHERR © 7 VXV HSI TidA > 7 ~ > K CHTZ Oifh

27 7 EA L, HHBEHEICRR SN NT A —FEEHEGRT D,

D OMERDTZHD HSI B E/EICOWTIE, MR LI EOMER=ET R LY
RHZ LMD, FHiin Yy ZIZIZ IO OFRBID ANDS Z & LT 5,

E. NT A=K < RERRITE ﬁ\%ﬁﬁm IBWTIE, ko ko2, FrEEOHM
RTFINBICHE » o EELAMC &, 7T v b BE R ORIE G 7 CEls FIEEIC LS 72
wm%ﬁmﬁ%éo:@%ﬁkomfii@%f@ﬁﬁ%ﬁﬁ%%@&LT\ﬁ%m%l
. T, a0FRHBIEIGO—>2>E LTHRVEY Z & &Lz,

BB, TV MREERZ A7 DL, (b1, 772 hoRT A—H RRERIRITHAR
& Tb-2. BWHETR) OV T X AT ITEILT- O, BHMERIZ OV T, EHEH O
VDU [#j [ CERMEREEZIT Y 2 &5, b-1 EHERMEe Yy 7 3B e 5720, o
DL LU TERI LT,
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HAT v TOHEL, KFIE,
%17/7@5/?(%¥{
FlEEOEE) dzw:t%éuﬁT.

(HSI/3EE L T E) !
1
:~—§7 (F ILEiZT/fﬁva—fm
1
1

BA) 1I2LVIT9, 1

'-é; 9 ey ARE Y — 1
12k, WET—F EIE

(37— v AHIE) L

s —» | —s Rl
INTA—=HY /QZJX—/S’Y Z-N' 7

g HET — 2 2RI — 4 1
e LTHEES !

(T — AT —H) bom e :

No Time @5 Oy B0y

1 10:03:% I

9 10045 7

3 101o=— Q0 54-4 Y 2279 '

(Overall judgement logic)
*1—p

(B4 - BEWE S B AHER Y ) 1eJ
Wit 1F Gl P £ o) ) g :
(AT 9TV AD NINT A—5 Y i Ol
(=0 —F) H—» 10

LRy 1

(7w 2HEw 2y 7)
FATE SR s IR X 0)

F (AT T 1B AT NNTA—=FY *1
LMY > T)
> rol
[X ]

(6.9 HEFHMEHE vt x (FF 2 MREEEEH)

c. 75 NEME
c-1. > 7. ON-OFF 72 £ ® ON-OFF #:{E
c-2. HlHFR. FEFR2 LI L D T vk R HIEEE

f?y%&W&xamowTM 7T MIRBEEAR X A7 LRI, BUROTZ 77 4 A
T, fHx OEMEN, —BHO LTV AP TEHIK ST E0 D, FHEE M ER I 2D
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O 3EHE B OfE 2 DR BRIEMERICOWT— o DR T 5 Z LITBLEMTIER L, fE
RELT, 770 FOZRFILICK L TEER X A7 OFGRICERRH THLD,

HEHEBONT f—~ U ZAHEE, A EA T2 2 &Ik, R ORI
HZAZIZRE LT, FHliAFTRE T D,

B, WERINETE RS2 ND DX AT OERE ZFEINCGHMET 52 Lk, &=
e B AT DN FEMI 5T 5 KEBMROPFE IR EN R e T VARG Z &
WTE, AT 2 — AR OSE ERE OO UEICR I E B D,

T MNMEZ A7, BT e ATIL, T/ aryRnNEERDLN, TORIEEE LT
FrE DBAEZAT O IO T 7 o N RHUIRRE, S REREAIIE 70 OIRREL L RHM D 7 1 & 2
WRHE, T A Ty FIREOHEGE R &, BE M, oRBICHT 258, B E T2
BERI R 2T ) BIERENVE L 72D, O, BWHINRBIMT 1A 20T,
H-Ba-EERE-T 7 v av] &b, 2L, BROT 7> a i,
H-RE-EERE] B LTH, BRZER L2V oML X)) &7%25—F, [k
H-RA-EERE ] DAy CRER) OBETT 7 v a BB LicHA1E. Bl
AZZFEA LD T, FHlE TO) &%, (Zogda, BiGT — & OFEMEORED,
EREEOME, MHOME R L, ©L HRRDP-TZBBIZ OV TIHEEMRF - LE2—
TEXLX)ICHAEZHLERN DD, )

P OETTIZHONWTIE, 77 MRIBEER Z 2 7 LRER, 77T o FEGHER., B
X, H2 HEZERT 5720, FEOERFIEETED LN HBIEFIRICHE-> T, Bt
EZATH Z &2 D 2 D, a. THRE L72i i 7 v 2 & RO~ 7 & A %5 H
L. 47y MZOWTIL, b. LAk, EIRTIAEDOS AT v FITET DX A7 BRE
T 5, (1X6.10, X16.11)

BB, T NMEY A DS L, Te1. R ON-OFF #7272 £ ON-OFF f#{E
[c-2. #illfEFp, FAHIFFe LI LD 7 o' AHIEESE] 128 Lzoix, £6.1 1IR3
V. BEOHER IO 27 OBFISEVWRH 506 TH 5,

# 6.1 fRE LI OE

B AT D PKE BERE
c-1 T E 72137 % HRODRRE 7T FRGOIREE, PG EREMRE R
(BAFA. H#E)1E=1E) 127 | DRESCYLRHO T nt 2RRE, T
% A >y TIREOHEGR 72 £ O F R e
%, BEREEE (177 a )
c-2 7at R & BRI TuvAMEEHE NV R T T
%o ETHER LN G, HlEZROH 1%
BTn, (FmeRAOT7 44—y 7
AR B, EEIRIEAE)
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FTRDL, o1 ITHIECT OIRIEORHE DIRAE 2D L 72tk

. —EOBETH DIt

L. c2lE, 7ubt2EEHELh Ly R T 7R ETHR LN G, AR L—7

—&zHE, filEEOH %
BEWARTLIn Yy 720052 LE Lk,

(HSI/3EE T IEE) 14 ATy T ORE, #£FIE |
— '%XT‘/70)57*)? (BT,
AT T2 | FIEEOBHE) SN LIET |
, = (F IEiXT/7°§7§0)|
|EE/E|\ WEIT9,
1

-'é;;;'—;';x'{a'u,;}'—?u
W2k, WETF—F &IE !

I. ______________ 4
T —2 7 (A
Y SRARDIA/T7 Y1 7B 0 Y-RRERR Y1
Y1 R OREFRT R [BH

& LThS
(RT =~ AT —H) !

No Time 3BIRF—4  FFEOT

1 10:03i I >

zmM<mm->ﬂﬂﬂE@@

3 10:10f — ! 15
. 1

|.___
1 .

TS DENEOIENRH DL LD, vy vy 7 b2 D

¥ 6.10 HEREHMEHE 7wt (77 MEE (-1 D5HE) )
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______________________ (Overall judgement logic)
(Tr7vavrav2HEeY v 7) *1 I©)
MR GRS ) G
(AT w71 /% A7 B/#EEZE Y1 TBR) roJ
(i 5 » F) _’t}—+FOJ
> 3y rx)
GRED - BERREZ o RUERY v 7)
HIERM Gl FIEE X 0) *1
(AT v 715 A7 BIN1 FBIHER—p
(F—U—FK)) roJ
> [X |
(R r e HER Y Y )
e GEITIRELD) *1
(AT w7 1/4 A7 BIN1LFRET (FHIR)) *l:' o)
> [X ]



(HSI/3E s TNEE)

HAT v 7T OHEIL, %%E'

1
VEB2F Y TDH T (%%{Iﬁ
:J:IIIE-% DHE) HNEIET |
, = (F lLﬁixT/f%ﬁ@n
RS 1Tkt o, 1
1

(V37 F—~ > AHIE)

'-é; 9 AR —
EX0 . WEF= Y i |

I. ______________ Fl
(AR T — & T — X AEn 7
WRIA=H I R"TA=%12Z B Y-l iR Y2
XX% b 5-H1 [BA) [P
R gy THET — % 2 R5IF— 4 |
1 LTS 1
(ST~ AT H) L !
No Time HET_s REAJ __, BT _ .. JotwRfEny _ _.
1 10:03 VINTART AT XX !
2 10:04) = @' — VIS T KR XK
3 10 10, - : ¢ AP AP RV VU
i 1 l' Wl Z KA XX%
: :_ I T Z R 0
ittt it R ottt el ittt (Overall judgement logic)
—I
*1ﬂ
(77/5/7D‘EX#IJ@7§1//7 1) h_> O]
FHIESM CEERFIEE £ D) >
s A7y 731827 ¢/ L roJ
W94 7= (HE) _:Ij—> o) *
*2_;| X Ix o+
T vary7aukw RHAERY v 7 2)
JFI(’E*1¢7(°§/$§$J|§§%/J%% oA/ >
AT v 3IHART C Y2
(B 2 2 ) 5 —j hgiroj*
> [x] *
B e BERET v AHERY v 7) HEH Y 7 1 O
Ty “ AT 5.
(AT T 3B AT CINTA—HF 7 5
(=T —F)) 0]
> [X]
(R v 2HERY Y )
FERN EETIRELY) *1
(XT/ 3/ AT CIINTA—=R T
() _i}££r@
= [
X 6.11 HERMEHE ot®R (772 MEE (c-2 DEA) )
AL, V2 L—F TR LIZFRICHOWT, HiREN., TOHEROKREL TS
T2 hNT A= HRBERTRIT . EHREND . ELL FREFFETE 20O, i#EiR

BF—AL0D

BRRE) &b,

SRR R E O
R ORI 7 AUk LT

(Z &> THIET D,
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6.5 70O 32 A FEE{M

6.4 BiCIERR L7z, b 2—~< 17 4 —< 2 AaHliFHI AR L OV Bt A0 A %)
PR D70, Tu M A TR K e 21T - 72,

6.5.1 FuRNFATBOIRTAERLEERL T A

7 s EZ A THED AT MERM A X 6.12 12T,

7'a N AT, N7 v o AIEEE (WAREHR . RBEERER AT A (TF A B
Eagte) | BEn D) RT3 —~ AT —HZINEV AT LB I OHIINR T p—~ A
Sl AT A (T TV r—va Y7 hu=T) oD,

HEZ Y — VDU DT 4 AT LA Xy TFa /v Ial—F A X haJid, v¥Ia
L—ZMITIE L, N T+ —~v U AT —ZINES 2T LITHET 5,

WELIEART =< AT —H (X, RN T =~ VAT —ZINEV AT LT, BRIT—H &
LCHabISh, —ED7 +—~vy b THERIND,

INHLOT—2E, HEI R 7 =< AFHIi v AT A~HRE S NS, HEI X7 4 —~< 2 A
I AT AT, 643 HITHE L AERHMIR » Y 7 BRI, EIRED X X Z A
TR RSN T =22 A 7y b LCTHBHIENM TS,

EEL., HARDIREMEET 3 23— N 2EIEE & U CHEm L=,

/ EﬁﬁwﬁE
%@u?l(?@%)

T — 2
[

M 6.12 7o & A THEY AT LERL
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T F U AL, SGTR B LN EDFIBFEF S & 70 D KK/ Al E R 2\ (Steam
Generator Tube Leakage, SGTL) %3 I = L — & THiE L7,

USRS T U A TlE, —ICLL T OB T 7 v a iMThbihvd,  (FEINEE M
1%, 6.4.3 DEIRE DK X A Til S (type a. b. )& RT, )

LB T MRT A HERIREEORGRIC L D BEIREEDO R (type b.)

ii. 77 Mzl (type a.)

il BEEFIAEIC S MO & MR FE(type b. E 721 type ¢.)

6.5.2 FHERER
6.5.1 THBR/=7 1 ¥ A THBIO T AIcTr e b ¥ A 7ilBra2FHim L=, X 6.13
(2. HERHE S 2T 2 X > TER S R o b 2R,

1) EHFOFIEEAT » 7 No. © HEERH

N7 A~ ARET S ORICHHE Yy — MR L (i) BRI AT D87  —~ v 2kl B )
£ FIEAT 57 No.” ICHT 2 E@7—FNEEN (ORMT 0 EAFORT = AR S &
TVAUE, BB, kD7 FIEEZT v 7 No.” ITB5 2 332 O HBIFHE e Y v 2 A L &ﬁﬁ%@woww
%ﬁﬁ%ﬁgiif§&1%y7@ﬂﬁ%@ﬁ%ﬁﬁ ZHIIT 5,

0y %o

| | #4751 — T2 ZTEEE

I FOIA T 2R |
Z - Ty - 7 ARE NS
T +

oz s ca |ehir caoms Jde comions e 235

N,

LOFSHE.TUF) B2 T

talt- SPA0- EEAE Mu =0
=rL A-NDUISHRT T Whm e o b

b g =0

[
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

O-NDUlRM -1 SRS AT 2 2T U

\\\

7
1
1
1
1
1
1
1
LT :
1
1
1
1
1
1
\

UPNIPRS - USRI RN RN ——

i

\

..... -~ - - '~

(1) BT oA HO/RT 3 —~ 2 AFHEEH IS
/\71‘—’\7/Xﬁg7‘ VoW %\;%gﬂwm zﬁz: 6.4.3.2 O
Fliv Yy 2 2@ L, iR ©° 7 07 7 X7 #HAT 5,

X 6.13 FFAfi > — b H s RO
613 1ZR"T Y, BERZ A7 OB, ¥ 7 M) Ui, 643 HioAEEHMIzY 7
AT 2, bbb, FLRERILSNEL, EEFIAFERT v FYOREFEETY 7O X v F
(BEHLFIEEDYE) SVNTHEE ERX—RADOFIREDYE) L L, FHLHERIZ 7|2
ONTIE, Y2 b—FHEO~ LT 77 v a UERAS - EIM E T B AR A S
%@%ﬁ%ﬁif(ﬁ%%@%ﬁiﬁ T ERRoua Yy 7 LEER) LT 5,

FEAT S — MMZI3ARE® O PR R O BEIE 3 TE 2 2 L A RER LT,
&_\E%%ﬁ#%®#éﬁ%%uﬁét . MERAR—2DOFEIC L DFHE (T
b, BIEEO X 27 ZATOBERLT T VAR THRO A Z E2a—TCRKEOF =y 27 U A b
THET DFE) LOHKEITo7-, FEITIE, BT B BALXLVDONRT =< AT
— % (EERENEOERERM LT EDOR L AT HEOTENT —5) #IETHZ ET
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LW EVHIA L, Tebh, W% SGTL/SGTR HA Tid, (XU H D 10 /yIFEE T
100 EEWFIEEIC K-S, BHEBMEZ A7 038 E L, ZhE Y TV E A4 LATIEETH Z
LIIREECTH T,

# 62 BLUFEK 6312, HENHE & FEFHIOLEBHEIR 27T, K62 BLUFE 6.3 1
TNEI, 64 FETHELI (77 NERL | 777 2 MEE(e-1)) DZ 27 DR,
H B RS R O AN F8) TR L 72/ R a2 3, 3 ADFHIIE (AB,C) TiEEZE D7
FOITENZBIER L, IR TIEECHERIND X A7 #FHE L= 2 & 28 L5401, T8
SR “O” ZFEA L7z, “Check if each task is performed”ff D~ 7 > 7 1%, FEAE N ER
SNTZH AT BT LD FETCERN ST 2R,

SGTL/SGTR ¥ F U ART7 0 AT v T & i lixtR & Lic, M%7 0AT v IL, 64 T

TR LT Z A ZATTHETE, IO, ECDEARAITEZAL T EELTND, £62FBIW
631X, BKLTOAXAT T DI HLDO—HEZRLIZLDTH D,

FEFETIZ. R70RAT v 7D H, 27T AT v 7ORATE -, FOMD AT » 7
X, BB O T v MEIR Y A 7 PR FHIA B WDl T LI L D, e, FEIRE
i ClE, EORTA—ZERHLEPOBMT 0 AL~V ORERIZTTE T, FHX AT LN
v (BEEH AT INTERD) OFiOALT =y 72— M2 TO) X)) FF77 07 GE
i NGE) ZFLHT DDA Lol

L7zid> T, BEEHECRE C & 72 PTicxh3 2 FRhEHN CReE C & 72 EpT O EIA X,
7T0AT 7OV T T LT, 39% (=27/70) Th o7z,

S AT LYV TOHBE)E FE)OFHIO—BUZHOWT, Bk ATaE7R EFL 2 7 AT » 7ITo
wf%ﬁbtk H ET—HLTWDZLaMR LT, 2B, Mi%2 7T A7 v 7T, 6.4

THHELEETORRIZATREENTND

—J7. BEFHMEOZIRMEICONWTIL, £62BLVOFE 63 DT, &2 TOX AT IZo0

T, BET 2 EAL-ULOHENBENTITOIL, 72, 2O T 2 GHliT—%) 234
AT ATy TRICREEN D72, FHRNCEZEHIR Y Y 7 OGEZ1T 9 ETHHET

%o —H. FEEFHMHICBWNTIEZ A7 LV OF = v 7 ThiIkIFIRNARAEL, £7-, =
BTV RAEDRELE VT U AR TRIATONERD D,

UbEXy, BEEHL Y 2t 2 Tld, FERMEFAERE R LTWL 2L 2HRTLHELED
W2, FEEHMECIZRM T o ALV TOTET V ZARENHE LW EREIE LT, & 512,
H BRIl & DA ZPEIC OV THER L7z,
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# 62 HEp

RPATRG R & FE)

AR R O (777 > MR OB

Procedure Evaluation evidence
Step # Task target 'S:li; Item Descriptions VDU # Detection (Eye tracking)
2-(1) LLDP-1 (Alarm area)
Alarm 5 knowledge condenser RMS-
2-(1)-1 | Acknowle | *CHROWSCES concenser RV-77 A-VDU (Alarm area)
XX high alarm
dgement
O-VDU(RM-Z7Z
(Condenser area))
Confirmation of
Radiation Monitoring LDP-1 (Alarm area) (FF~)
System Interlock
o Alarm Acknowledge Steam
a. Check radiation  |9-(1)-2 [ Acknowle | Generator Blowdown RMS-XX| ~ RM-ZZ A-VDU (Alarm area)
high alarm and dgement high alarm
interlock signal
initialtions (Condenser v -
RS XX and G  Blowdown area)
Blowdown RMS-YY)
O-VDU(RM-ZZ (Interlock
ared))
Paramete | Confirm interlock activations
1y r by monitoring interlock check _
(D=3 monitorin|display (Check white bold line RM-=22 —
g on interlock signals)
[Performance evaluation Manual evaluation
- , Check if each
Action (operation log) Analyses Results Evaluators — Remarks/Comments
= eneateT ~ asils
fogic)"=IF(D8="
1 Detection— A O
Understanding—
I DecisionMaking) OK =
| x B o Acknowlege RXX alarm
I Detection ok = O
1 7 IF(D8="Indication”,
DetectionUnderstanding— C
DecisionMaking—Action
(L& 5 t :
| A
1
1
1 (Omitted) X B
1
L]
1 c
1
1
Select RM-ZZ Display x I A
page
1
1 .
- x ! (Omitted) X B
1
1
o < I c
N e

(AFHET LT Y X L)
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* 6.3 HENRHRAR & T8

Procedure Evaluation evidence
Step # Task target ts::;(; Item Descriptions VDU # Detection (Eye tracking)
4-(1)
4—(1)- | Opertion| Confirmation of operation L
5-1 |ON/OFF target Fw=z2
~VDU(FW—
Isolation of damaged O-VDUIFW-Z22)
SG.
The actuators (A) and W .
(B) of the 3A-main | 4-(~ | Opertion Select FW-ZZ display page FW-Z77 _—
steam isolation valve | 572 [ON/OFF
(3V-MS-528A) of the
damaged SG are
closed. e
O-VDU(FW-77)
4-(1)- | Opertion | Display actuator(MS—-528A) FW-72
5-3 |ON/OFF buttons I

(EF#ND)

FHEAE R Ol (777 > MERE(C-1)DH)

(F&~)

I Performance evaluation Manual evaluation
Action (operation log) Analyses Results Evaluators Eh;:;;:iicdl? task Remarks/Comments
o mm wm wm
f
_ X 1 A
M
T
_ x| (Omitted) B
1
1
E— x| C
1
T
Select FW-ZZ Display ©| A o
page I
|
— | (Omitted) B
i
_— X 1 C
|
1
Display actuator(MS— 1
528A) buttons ° A ©
1
|
I x| (Omitted) B
1
1
_ X 1 C
Ve o/

(BAEPEET LY R D)
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7 hEATRBRTHONIERE LT, BBITONRNT 3 —~v U AT —FIE L ZNIT
O, BMET AN—ATPIF ZREL, TDOb 2a—~v =T —REHHEL TS
IR TCHUBEDIIEY =V THDHZ ENWRTE T,

F7o, YL HBRHE S A T AL, EROERI T S N DM GREE R (B2 0X,
SGTR ThiuX, I L72 SG Z4FE L, WHH SG ZMRit L. 7' 7 v F &R kiRE L~
WVETRIRBIEERIES 2 2 L) R TIR< X A7 AT v THOBMT B A L)L DR
RERERR 21T 9 2 &N TE | ERIEEDERE MRS A OFRIKZEH & -l £ T1T75 Z &
NTED,

ZHUCTE o T AR, EDEIRI V—bd D X A7 1% L ClR URIEAT 9 a2,
A ORI T Tixe <, v o~ VU OMESCELR FIEEO R AW 72 & ORER £
HSI G OUGE R RET H 2 LN FREL 12 D,

H #EhafA & FE RN O HEEEHmIC BT, FREEoOm Y R W SR & e—F, B
BEEMAE R A = BT A LRI L7 AE R BUF 2 ORI SGE R 2 e Lz,

1REIX, 2R 70607 F A NOEREXF—TU— R~y F U TEPRWETH 5,
REET T IND OB/ T ¥ A MEHaL F— U — K~ o F U 270%, FECL Y, M0 F
T, Y L— DGEZ B T A R O T SOIRE BB D | HIE U CE IR E
TR ENTZAVERE~y F Lo 7 &5 L0 HEVMEB AR ST,

AU, IR FIERC M SN A RCEBEFEHR EOMENABIRESNLTERY | E
R BTG 2 K& 2F T, BIRIZIT O KOs i REETIT o TV B Ic b b b 3%
D~ F 2 TR IR,

F 64 IIHEBMEBELZn &R T, REFu 70D T XA MCHBEBR LR (275
H) . ¥—U— Ry F o ZICX2 BEPHERN S £ 0T, AP REERE ek A I 2
FIH LA L CETIELRR (351H) . AMICE AW EEGH R (OIXMER W H 0 XX
EIEZEL7=bD) (4F51H) #ZNEIURT,

EEZZE LA (X) OEEZTHAIREBICHT 2E AT 34% ThH -T2 (BTO0RAT v
DIBHLEFERZIE106 HY ., TDHH I3 6EICONTEEXZE L) , HEHERY v 7 H
KIS, Z ORI L 2D T F A NEROEER EXVIETH D,

HR L WEHE LTE, K& 2985, —DBHIEF—TU— R~y F L 7ORET—4 %
WO eThod, BlziE, 777Xy b AR a OFGEL. BB IEO#LSE HIEiIRE
X (777 EREET D, ZOXHICEETHAIN D HKFIEE I —Y—F25bE 2
ZERBHITFoNnD, 20X, RN LDOF—U— K< v F U T FEORVIARTH D, #i
21X, 63D 2{THIZHD TFa—) 29 L AHEHINI- L DIZ, SURD B AW 4uX
(2] (EF) THHZZLEHEOATHY ., ZHNITRTEO REZEE LI-, &HioTr—4~
A = THIRCUGEIZATREL B2 b b,
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7272, BREIZ W TR, LFOBEBICEY KENES THLHZ L, £, # A7
VoL TORMEIZ DWW TUIEN RN LD, KREREBIIRVWESZ D,

i BTORFER T, 7THFART—HE L TEBRIN, £62BXLU0FE63OEMT +—
LICFER S, FRNICHERT 2ERICH, BERKSTH D,

ii. BT — X OKIEA LAWEAIE, 3BT 0t R L-ULTOMET — % O a3
T B0, ZA7 LULTOHE (OO OHEIXTE RV, XTI (©0)
OHE) IFATRETH 5,

# 64 BFET XA NEWRT — X ORIEH]

Time Operting procedure steps Conversations Conversations (Note: () indicates "supervisor". o0 means matches (no changes required.)
x means no-matches. (correction required.)
0:03:02  [SGTL(ECCS{EEI%EL) B, IXTAEZARERZ, TL77TE, H55s |BR, N-16E=ZFRUEH, ATT, A-SG.
(2571 BIE/S5 A —2ORR] AT, English notes) Emergecy. N-16 monitor high alarm
Engilish notes) SGTL (no ECCS) English notes) Emergecy. N-16 monitor high alarm. This  [This is A. A-SG.
- Step 1: Acknowledge associated parameters is Alpha. Alpha es.

0:03:11 450, ES. JERAER.
English notes) Parameter g increasing. English notes) Parameter rapidly increasing.

0:03:16 TN7 7 TR (59) 777 (A-BEREREESET=X) TTh, (&%) O
English note) This is alpha. English note) This is alpha (A-high sensitive MS RMS

monitor). (Supervisor)

0:03:19 ZDEY, ZOEY ¢
English note) Correct. English note) Correct.

0:03:26 BB NI X—2BERLET, BB NI X —RHERLES, @]
English note) | will check associated parameters. English note) | will check associated parameters.

0:03:29

0:03:30 MEBOREIGESITL &S ? (58S MEBOREILE I TLES ? (BD) o
English note) How about Pressurizer English note) How about Pressurizer
condition?(Supervisor) condition?(Supervisor)

0:03:34 MEH. ZA MESR. Z—&o O
English note) Pressurizer? English note) Pressurizer?

H B & FEREAL O BRI £ 5. SER 2 B, BB OWRIRM (SA) O
EENREOMBETH D, 7200, HiR R ORERHIMA RN H 556 THIEER
INERIEHR A B LT, HEET — 2 L SR ERBEORME LI Z ERH L NIRRT,
ZDORIZOWTIILL T O 2 ROER EHBERNEZHND,

—REIE.  BUEOHSBRHERORE X, U7, v rdb, BIRb LT —EOHPHIZER
ELTWLO0REKEZZLND,

Medical Research Council [S1iZ KiuiX, B, > AR, XTFONETHRENT 5 5 A3 8
D ENyMo TS, (X6.14 2HR)

L723> T, 615 1R T R 91T, HARHEIROKE S BET 52X C TREL
ERIELHZLTHD BIAE, BERTHNUTETHESELH) .

2O HIE, HELSOMTENER (BERERL) ICL 0 EEARERZHRIM L TWDARENET
o5, BIEEAHEIZEZOMMEZRT I ENEEMICDN->TEY | HIEE D SA O
FEEIZOWT IV EEZ BT 2720 0BMNERBLELEZ LD,

272 L, AREOFARERITIEFE LS SEIOFTHZIE, RT0AT v 7DI5H1 A
Ty TOHEELLE (1.4%)
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# 6.5 CHE), FERHMiokE L, AERHEICRIT S
BT HPITONTHED T2 H DE IR,

PSR RS 5

Natural eye
movement

94"

Color perception area

Central  vision

movement

X 6.14 FRANTER & ALEFA OBILR ([517d 9 1ERR)

(U

Symbols perception area

B Red circle: Textual/numerical character
= detection area

Yellow circle: Symbols detection area
Orange circle: Color detection area

%] 6.15 Ah i B iE o> 26 B

# 6.5 HEhRFAN & FEYREAMR O Higid R

&) 032 B FEEHE O

i Gz 7 > 7

i, WA FR(E BN

ili. 2EERIEA I

iv. BLEFRRAAZE (6

(70 steps) R TR | K5 AR~ | T 5 i~
) DB B
FENFEAT 27 (39%) - - -
EETIEE(] 70 (100%) 100% (27 of 27 | None* None*
Steps)

* RN IIRM S 0B A L~ULTTE RN, 7B,

RERIEZ LRV A1

O

#1771 A (Understanding/Decision-making) (Z- DWW TIFMEHEM: & L T 34%RRER T 5,
*FEEHIIIRM T BB ALV TTERWED, Rl HEEIC DWW TR, FEFITIR
FAEOBITIE 1.4%)TH 5.

110




EZ]

DL Eo#ER, BEREMAE S & FEREHERE RIS OWTEA LTWD Z &, FEFME T, 32
H7TBEALLVTOFMEILTET, £/, F A7 LV TOFTH-TH, BTOH R
ATy THRFMT D Z LT LW & FHEOZNREOBURN D bRBINR T ET X
INERL T 4+ — KNZHB CIESND SR ER A2 A Y v "D D Z L 2R LT,
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6.6 #5R & BRET

BEL L TD PIF DR ERE 2 —~ v T —RADEET—F DT 4 — w7 %
Tz, EA~D T 4 — RNy 7RO HSIREDOBEEZAT I, v/ mal =74 7ET /NI
L DBMET MCESE K62 IRTHEY B ATV, HIRE ST +—~ 2 2 HE)
S AT L EBRFE LTz, 7ol HZBHERHMEY AT AL, RIE, RSN LR
<. AW TIE, TOREIMEEZHRT D720, 7'a M A THICK D, FERHE S B 8T
iDL 217V, AR LTz,

HAENFEG 21T 9 7=, HfsEiE 7 v—D~raal =5 4 TETLEBRINTHE LS
2, TSR E DX A7 XA FIZOWTHE L, ZNENOSFICK LT HBRHG= &
> 7 ODVERLEAT 2 T2,

7a s 2 A TR KD EDHENEZ OV THER 21T 2 72, FENS X 25l TIEFRm L
JVTDRIRE /N T 4 —~ o AT —Z QUL Z N EE 22— T7, BERHE CofARh ML F
BEEAM & b L7z 2 4 PEIC DWW CTHER L 7=,

—J7. TEIEHE & R L2, REET — 4 0> D OHEER B O R IFREIERE e &
S IOV TR LT,

W AT AEETIIH Y I 2 L— X X DEEIIIC RSN T, FlED T 3 —~
VAT =2 WET H LT, EROEEREOHEE, FIREIC X 28 EICAIL 72 PIF
DRFERE 2 —~v V27 —RORENHRELRY, ~/ual=T 4 T7ETVEHFEHLE
B HRA ~D T ot — RNy 7 RA[RETH 2,

F7o, TERDOIMFAMN TIXAGF SR o7z, IFAERD Z A7 Lg% L~ LD /s
74—~ VARG & FARASD T 4 — RNy IR DIBE L RANSATI T &, A
FERRA

EHIT, ZAY LrYLR0oBHIL UL DT f—< o AT LD, FLYy RESITT 3
Z ik v FAEOR EET T <L BRI HSIERGHOFIEE A 72 & oo A
RS D2 ENATREL T2 B,
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FTE
oAl

AT, =AU HRA ORI FIEIZER L, B% HRA O v 2 THEAT 5, i
TH%EE %®$%E®mﬂ7mtx%77ﬂk(FEM/Eﬁm)Lt ~/mars=s4
7' %5 )L (Macro-cognitive Model) # A L% 7 ¥ 2 CThiEf L, HRA OMEESMEZ A
ERICHIE =G 7 0 ' A BT 2t 21T - 72,

HRMIZIZ, Y~ rnal =54 TETLOTTEEBENHITHEER O 22—~
YT —F— FERREIHHR T 02 ATV AT FEDORRE, & =K HRA % & & /7N
HDHFT VAT HORITDH STAMP/STPA FikaX—RA ¢t Ltk a—~vrary ba—7
T NVOWM 72 EDOWFEEAT > 72,

F2ETIE, AIEOMETH S, I EFBICEIT 5 ALY 7 mE 2 HRA
DT R D L L LIz, BH#T 2t o —~ T —8, BEMFZEIC OV TR %
LBz ﬁ%@kﬁl%7mﬁxmﬁ WZDOWTHED =,

%3 E T, FH =M HRA OfEAL AM LT 7 vt TRV AT FEORFE & £ DOFEK
ﬁﬁ_OWT&ﬂbkoE%% X, v/ ral =74 7ETNVORTEEINDLITHEIFE
Rt 22—~ TT—F— REFFHE T 0 R ADTIECOO TR L, £/,
HARM 722 ) A& AT, Z0EEMAZMEIC OV TRIE LT,
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AR
ATHEANA
CBP
CDF
CFM
CREAM
CSF
DCS
ECA
EFW
EFWV
EOC
EOP
ERG
ET
FA
FD
FFD
FM
FMEA
FRA
FRAM
FTA

GOMS
HAZOP
HCM
H/E
HEART
HEP
HFE

A Technique for Human Event Analysis
Computer-based procedure

Core Damage Frequency

Crew Failure Mode

Cognitive Reliability and Error Analysis Method
Critical Safety Function

Distributed Control System

Event and Condition Assessment

Emergency Feedwater

Emergency Feedwater Valve

Error of Commission

Emergency Operating Procedure

Emergency Response Guideline

Error Tolerance

Function Allocation

Function Decomposition

Function Flow Diagram

Function model

Failure modes and effects analysis

Function Requirement Analysis

Functional Resonance Analysis Method

Faults trees analysis

Fussell-Vesely

Goals, Operators, Methods, and selection rules for the methods
Hazard and operability analysis

Human Controller Model

Human Error

Human Error Assessment and Reduction Technique
Human Error Probability

Human Factors Engineering Program
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HFEv(s)
HRA
HSI
HTA
TAEA
IDHEAS
IEC
ISV
LDP
MSIV
MSRV
MSV
NRC
OSA
Phoenix
PIF(s)
PRA
PROV
PWR
RAW
RCS
RIHA
SA
S&Q
SCS

SG
SGTR
SI

SP
SRK
STAMP
STPA
TA
THERP
TLA
TLX

Human Failure Event(s)

Human Reliability Analysis

Human-System Interface

Hierarchical task analysis

International Atomic Energy Agency
Integrated Decision-Tree Human Event Analysis System
International Electrical Commission
Integrated System Validation

Large Display Panel

Main Steam Isolation Valve

Main Steam Relief Valve

Main Steam Valve

U.S. Nuclear Regulatory Commission
Operation Sequence Analysis

A Model-Based Human Reliability Analysis Methodology
Performance Influence Factor(s)
Probabilistic Risk Analysis

Pressurizer Relief Operation Valve
Pressurized Water Reactor

Risk Achievement Worth

Reactor Coolant System

Risk Important Human Action

Situation Awareness

Staffing and Qualification

Safety control structure

Steam Generator

Steam Generator Tube Rapture

Safety Injection

Success Path

Skill, Rule and Knowledge

System Theoretic Accident Model and Process
System-Theoretic Process Analysis

Task Analysis

Technique for Human Error Rate Prediction
Time Line Analysis

Task Load Index
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TMI
TTA
UCA(s)
VDU
WL

Three Mile Island
Tabular Task Analysis
Unsafe Control Actions
Visual Display Unit
Work Load
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18-51212, Idaho National Laboratory, August 2018 (Contributor)

(6) IAEA, “Human Factors Engineering Aspects of Instrumentation and Control System
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(7) IEEE Standard Association, NPEC, “IEEE Recommended Practice for the
Application of Human Factors Engineering to Systems, Equipment, and Facilities of
Nuclear Power Generating Stations and Other Nuclear Facilities”, IEEE-std. 1023-
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Red(Bold line): Need to improve (more than 1E-1) for Base PIF, more than 10 for Weight factors
Orange (Dotted line): Nice to improve (more than 1E-2), more than 5 for Weight factors

*Worst case

Macro—cognitive function Design countermeasures
PIF Detection |Under— |Decision | Action Team HSI Procedure Training
Attribute standing | making Exe— Coordi—
cution nation
Base PIF
Scenario Familiarity (Confirm HSI to | (Confirm Enhance
consider to | Procedures toffrequency of
execute the | cover the [ training
scenarios) scenarios)
SF0: No—impact 1E-4 1E-3 1E-3 1E-4 1E-3
SF1: Unpredictable dynamics in known scenarios | 6.6E—4 6.6E—3 6.6E-3 6.6E—4 N/A
. K K hIIIIIHFIIII
SF2: Unfamiliar elements in the scenario 5E-3 _55—. . 55—.2. - 5E-3 N/A
SF3-1: Scenarios trained on but infrequently 1E-3 a lE-2 a lE-2 1. 1E-3 N/A
performed n . u
. . h....... EEEER
SF3-2: Scenario is unfamiliar, rarely performed 1..2IE—.2. . 3.3E-2 N/A
SF3-3: Extremely rarely performed r3£3|;—.2. . N/A
a
SF4: Bias or preference for wrong strategies /A N/A
exists, mismatched mental models
Information Availability and Reliability Improve
information
qualities
InfO: No impact — Key information is reliable and | 1E-4 1E=3 1E-3 1E-4 1E-3
complete
Inf1-1: Information is temporarily incomplete or | N/A 5E-3 5E-3 N/A N/A
not readily available
Inadequate updates of information
. . . hIIIII‘FIIII
Inf1-2: Information is moderately incomplete —a | N/A a9E2 a9E2 a N/A N/A
small portion of key information is missing n n n
) ) K r HEEENR T HEEER
Inf1-3: Information is largely incomplete N/A = 2E—1 2E-1 = N/A N/A
- - | KR ] + [ERER |
Inf2—1: Low unreliable or uncertain N/A = 1E-2 1E=2  =N/A N/A
K . r HEER HEER 1
Inf2-2: Moderately unreliable or uncertain N/A 5E-2 5E-2 N/A N/A
Inf2-3: Highly unreliable N/A N/A N/A
Inf3: Extremely unreliable N/A N/A N/A
Task complexity Enhance Improve taskf] (Enhance
automation/impr J| step training)
ove HSI tofalignhments
support tasks
CO: No impact 1E-4 1E-3 1E-3 1E-4 1E-3 Improve - (Enhance
situation training)
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Macro—cognitive function

Design countermeasures

PIF Detection |Under— |Decision | Action Team HSI Procedure Training
Attribute standing | making | Exe— Coordi-
cution nation

awareness

C1: Detection overload with multiple competing { 3E-1 N/A N/A N/A N/A

signals

C2: Detection is moderately complex 1E-3 N/A N/A N/A N/A

C3: Detection demands for high attention 1E-3 N/A N/A N/A N/A

C4: Detection criteria are highly complex 1E-2 N/A N/A N/A N/A

Cb5: Cues for detection are not obvious 5E-2 N/A N/A N/A N/A

C6: No cue or mental model for detection N/A N/A N/A N/A

C10: No impact — straightforward diagnosis with | N/A 1E-3 N/A N/A N/A Provide Check clear | (Enhance

clear procedures or rules diagnosis direction of | training)
support procedure
information/cue
alignment
information

C11: Working memory overload N/A BESEE N/ A N/A N/A

C12: Relational complexity (Number of N/A N/A N/A N/A

uncheckable topics or relations in one

understanding task)

C13: Understanding complexity — Requiring high | N/A i 1E-2 iN/A N/A N/A

level of comprehension ]

C14: Potential outcome of situation assessment | N/A i 1E-2 iN/A N/A N/A

consists of multiple states and contexts

C15: Ambiguity associated with assessing the N/A N/A N/A N/A

situation

C16: Conflicting information, cues, or symptoms | N/A N/A N/A N/A

C20: No impact — simple, straightforward choice | N/A N/A 1E-3 N/A N/A Provide support | Provide clear | (Enhance
information criteria for | training)
whether criteria | decision
is met making

C21: Transfer step in procedure —integrating a N/A N/A 45E-3 N/A N/A

few cues

C22: Transfer procedure (Multiple alternative N/A N/A 1.2E-2 N/A N/A

strategies to choose) — integrating multiple cues

C23: Decision criteria are intermingled, N/A N/A 1E-2 N/A N/A

ambiguous, or difficult to assess

C24: Multiple goals difficult to prioritize, e.g., N/A N/A 3.3E-2 N/A N/A

advantage for incorrect strategies

C25: Competing or conflicting goals (e.g., N/A N/A N/A N/A

choosing one goal will block achieving another

goal, Low preference for correct strategy,

Reluctance & Viable Alternative)

C26: Decision—making involves developing N/A N/A i BE-2 i N/A N/A

strategies or action plans

C27: Decision—making requires diverse expertise | N/A N/A _ N/A N/A
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Macro—cognitive function Design countermeasures
PIF Detection |Under— |Decision | Action Team HSI Procedure Training
Attribute standing | making | Exe— Coordi—
cution nation
distributed among multiple individuals or parties
who may not share the same information or have
the same understanding of the situation
C28: integrating a large variety of types of cues | N/A N/A N/A N/A
with complex logic
C30: No impact — Simple execution with a few N/A N/A N/A 1E-4 N/A Study Provide (Enhance
steps automation straightforward | training)
possibility, /simplified
Provide task | procedure
displays steps
C31: Straightforward Procedure execution with N/A N/A N/A 1E-3 N/A
many steps
C32: Non—straightforward Procedure execution N/A N/A N/A 5E-3 N/A
C33: Simple continuous control that requires N/A N/A N/A 3.4E-4 N/A
monitoring parameters
C34: Continuous control that requires N/A N/A N/A 2.6E-3 N/A
manipulating dynamically
C35: Long-lasting action, repeated discontinuous | N/A N/A N/A 2E-2 N/A
manual control (need to monitor parameters
from time to time)
C36: No immediacy to initiate execution — time N/A N/A N/A 5E-3 N/A
span between annunciation (decision for
execution made) and operation
C37: Complicated or ambiguous execution N/A N/A N/A 1E-2 N/A
criteria
C38: Action execution requires close N/A N/A N/A 5E-2 N/A
coordination of multiple personnel at different
locations — transport fuel assemblies with fuel
machines
C39: Unlearn or break away from automaticity of | N/A N/A N/A N/A
trained action Scripts
C40: No impact — Clear, streamlined, crew—like N/A N/A N/A N/A 1E-3 Provide support | Provide clear | Enhance
communication and coordination display to share |role to execute | communication
within the teams | steps within | scheme within
the teams the teams
C41: Complexity of information communicated — | N/A N/A N/A N/A
C42: Complex or ambiguous command—and- N/A N/A N/A N/A 1E-2
control
C43: Complex or ambiguous authorization chain | N/A N/A N/A N/A 1E-2
C44: Coordinate activities of multiple diverse N/A N/A N/A N/A 1E-2
teams or organizations

Weight factors

Environmental PIFs

ENVO: No impact — nominal weather and
environmental factors

‘ 1

Improve
environmental
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Macro—cognitive function

Design countermeasures

PIF Detection |Under— |Decision | Action Team HSI Procedure Training
Attribute standing | making | Exe— Coordi—
cution nation

factors
(temperature,
humidity,
background
noise, wears,
etc.)

ENV1: Coldness on action execution Moderate N/A N/A N/A N/A

cold (<5° C)-15

Extreme coldness on manipulating

instrumentation — 2

Extreme coldness on physically demanding

execution —5

Extreme coldness on high precision

manipulations (e.g., connecting lines to pump,

remove air from lines and pumps) — 20

ENV2-1: Moderate coldness (<5° C) for 1.1 1.1 1.1 N/A 1.1

nonexecution

ENV2-2: Extreme coldness for non—execution 2 2 1.1 N/A 2

ENV3: Heat 033" C) or high humidity 1.1 1.1 1.1 15 1.1

ENV4: Poor lighting, low luminance (L=0.15, 2 N/A N/A 2 N/A

compared to no impact L=1.5) for reading

information or execution

ENV5: Strong ambient light, glare, reflection 2 N/A N/A 1.5 N/A

ENV6: Very low visibility (e.g., heavy smoke or 5 N/A N/A N/A

fog) for detecting targets or execution

ENVT7: Loud or burst noise 1.7 1.1 1.1 1.1 1.1

ENVS8: Wearing heavy protective clothes and/or | N/A N/A N/A 1.5 N/A

gloves

ENVO: Slippery surface (e.g., icing) N/A N/A N/A 1.5 N/A

ENV10: Strong winds, rain, or objects close to N/A N/A N/A 1.5 N/A

road on physically demanding tasks

ENV11: Strong winds, rain, or objects close to N/A N/A N/A 2 N/A

road impeding vehicle movement

ENV12: High or chaotic traffic impeding vehicle N/A N/A N/A 15 N/A

movement

ENV13: Unstable or vibrating surface or work N/A N/A N/A 2 N/A

site

System and I&C Transparency

SICO: No impact 1 1 1 1 N/A Provide Provide clear | Enhance
system/I&C criteria training to
Condition /conditions for | understand
status, executions/res | executions/res
especially et et criteria
conditions  not /conditions
to reset as
intended

SIC1: System or I&C does not behave as 1.1 1.1 1.1 1.1 N/A

134




Macro—cognitive function

Design countermeasures

PIF Detection |Under— |Decision | Action Team HSI Procedure Training
Attribute standing | making | Exe— Coordi—
cution nation
intended under special conditions
SIC2: System or 1&C does not reset as intended | 1.1 1.1 1.1 N/A
SIC3: System or 1&C is complex or N/A 2 N/A N/A N/A
nontransparent for personnel to predict its
behavior
SIC4: System or 1&C failure modes are not N/A 2 N/A N/A N/A
transparent to personnel
Human-System Interface
HSIO: No impact — well designed HSI supporting | 1 1 1 1 1 Improve/check | Clear Understand
the task ergonomics directions  to | HSI
design harmonize HSI | functions/beha
consideration, functions/beha | vior
(labels, vior
consistency,
action  status,
etc.)
HSI1: Indicator is similar to other sources of 1.5 N/A N/A N/A N/A
information nearby
HSI2: No sign or indication of technical 3 N/A N/A N/A N/A
difference from adjacent sources (meters,
indicators)
HSI3: Related information for a task is spatially 1.5 2 N/A N/A N/A
distributed, not organized, or cannot be
accessed at the same time
HSI4: Un-intuitive or un—conventionnel 2 N/A N/A N/A N/A
indications
HSI5: Poor salience of the target (indicators, 3 N/A N/A N/A N/A
alarms, alerts) out of the crowded background
HSI6: Inconsistent formats, units, symbols, or 5 N/A N/A N/A N/A
tables
HSI7: Inconsistent interpretation of displays N/A 5.7 N/A N/A N/A
HSI8: Similarity in elements — Wrong element N/A N/A N/A 1.2 N/A
selected in operating a control element on a
panel within reach and similar in design in control
room
HSI9: Poor functional localization — 25 displays | N/A N/A N/A 2 N/A
/ panels needed to execute a task
HSI10: Ergonomic deficits N/A N/A N/A 3.38 N/A
HSI11: Labels of the controls do not agree with N/A N/A N/A 5 N/A
document nomenclature, confusing labels
HSI12: Controls do not have labels or indications | N/A N/A N/A N/A
HSI13: Controls provide inadequate or ambiguous | N/A N/A N/A N/A
feedback,
HSI14: Confusion in action maneuver states (e.g., | N/A N/A N/A N/A
automatic resetting without clear indication)
HSI15: Unclear functional allocation (between N/A N/A N/A iN/A
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Macro—cognitive function

Design countermeasures

PIF Detection |Under— |Decision | Action Team HSI Procedure Training
Attribute standing | making | Exe— Coordi—
cution nation
human and automation)
Equipment and Tools
TPO: No impact — tools & parts are well 1 1 1 1 1 Improve Provide (Enhance
maintained under proper administrative control equipment/tools | operation training)
usability and | manuals
check
dependability
TP1: Tools / parts are complex or difficult to 11 N/A N/A 1.1 N/A
use
TP2: Failure modes or operational conditions of | 1.1 N/A N/A 1.1 N/A
the tools are not
clearly presented (e.g., ranges, limitations, and
requirements)
TP3: Tool does not work properly due to aging, 1.1 N/A N/A 1.1 N/A
lack of power, incompatibility, improper
calibration etc.)
TP4: Document nomenclature does not agree 2 N/A N/A 2 N/A
with equipment labels
TP5: Personnel are unfamiliar or rarely use the 2 N/A N/A 2 N/A
tool / parts
TP6: Tools or parts lack of proper administrative |2 N/A N/A 2 N/A
control
Staffing
STAO: No impact — adequate staffing 1 1 1 1 1 - - Enhance
staffing
coordination
STAT1: Shortage of staffing 1.1 1.1 1.1 1.1 1.1
STA2: Lack of backup/lack of peer check or 1.1 1.1 1.1 1.1 1.1
cross—checking
STAS3: Ambiguous or incorrect specification of 1.1 1.1 11 1.1 1.1
staff roles and responsibilities
STAA4: Inappropriate staff assignment 1.1 1.1 1.1 1.1 1.1
STAS5: Key decision maker’ s knowledge and 11 1.1 11 1.1 1.1
ability are inadequate to make the decision
STAG: Lack of administrative control on fitness— | 1.1 1.1 1.1 1.1 1.1
for—duty
Procedures, Guidance, and Instructions - Improve -
procedure
writing
forms/descript
ions
PGO: No impact — well validated procedures like |1 1 1 1 1
most EOPs
PG1: Procedure design is less than adequate 1.2 1.1 11 1.2 1.1

(difficult to use)
- Requires calculation (e.g., unit conversion)
— No placeholders
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Macro—cognitive function

Design countermeasures

PIF
Attribute

Detection

Under—
standing

Decision
making

Action
Exe—
cution

Team
Coordi-
nation

HSI Procedure

Training

— Graphics or symbols not intuitive
— Inconsistency between procedure and displays

PG2: Procedure requires judgment

1.6

PG3: Procedure lacks details

2.2

—_=

PG4: Procedure is ambiguous, confusing

PG5: Mismatch — Procedure is available but does
not match the situation (e.g., needs deviation or
adaptation)

—_ =N =
—OIN S

PG6: No verification in procedure for verifying
key parameters for detection or execution

PG7: No guidance to seek confirmatory data
when data may mislead for diagnosis or decision—
making

Training

17

—iOl ==

TEO: No impact — professional staff have
adequate training required

TE1: Inadequate training frequency /
refreshment

5%

TE2: Inadequate training practicality — no hands
on training

- Not drilled together

+ Training on parts, not

whole scenario together

1.5

1.5

Improve
training
frequency and
programs

5%

TE3: Inadequate training on procedure
adaptation:

Training focuses on procedure—following without
adequately training personnel to seek alternative
interpretations, evaluate the pros and cons of
alternatives, and adapt the procedure for the
situation

1.1

N/A

TE4: Inadequate amount of training — no
qualification exam

1.8

6.1

N/A

TES5: Operator inexperienced (e.g., a newly
qualified tradesman, but not an “expert”)

TEG6: Poor administrate control on training (e.g.,
not included in the Systematic Approach of
Training Program)

TE7: Inadequate training or experience with
sources of information (such as applicability and
limitations of data or the failure modes of the
information sources)

TES8: Inadequate specificity on urgency and the
criticality of key information such as key alarms

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
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Macro—cognitive function

Design countermeasures

PIF Detection Decision | Action Team HSI Procedure Training
Attribute standing | making | Exe— Coordi—
cution nation
TE9: Not trained to seek confirmatory N/A N/A N/A
information when dismissing critical data
TE10: Premature Termination of Critical Data N/A N/A N/A
Collection in diagnosis due to inadequate training
on system failure modes
TE11: Poor training on assessing action margin in | N/A N/A N/A
deciding implementation delay
TE12: Poor training on interpreting procedure in | N/A N/A N/A N/A
the context of the scenario for decision—making
TE13: Poor training on the importance of data in | N/A N/A N/A
frequently checking data for execution
Teamwork and Organizational Factors
TFO: No impact — adequate, crew—like teams 1 1 1 1 1 - - Enhance team
coordination
TF1: Inadequate team 2 2 2 2 2
TF2: Poor command & control 1.5 1.5 1.5 1.5 1.5
TF3: Poor information management in multiple— N/A N/A N/A N/A 2
team tasks
TF4: Poor communication capabilities between N/A N/A N/A N/A 2
teams
TF5: Competing resources available for multiple | N/A N/A N/A N/A 1.5
teams
Work Proc
WPO: No impact — licensed personnel with good 1 1 1 1 1 - Incorporate Develop and
work practices work process | enhance work
policy in | process
procedure
WP1: Lack of practice of self- or cross 11 1.1
verification (e.g., 3-way communication)
WP2: Lack of or ineffective peer checking/ 1.1 1.1
supervision
WP3: Poor work prioritization, scheduling 1.1 1.1 1.1 1.1 1.1
WP4: Lack of or ineffective instrumentation (e.g., | 1.1 1.1 1.1 1.1 1.1
pre—job briefing) for personnel to be aware of
potential pitfalls in performing the tasks
WP5: Lack of or ineffective instrumentation (e.g., | 1.1 1.1 1.1 1.1 1.1
supervision) for safety issue monitoring and
identification
WP6: Lack of or ineffective instrumentation for 1.1 1.1 1.1 1.1 1.1
safety reporting
WP7: Hostile work environment 1.1 1.1 1.1 1.1 1.1
Multitasking, Interruption, and Distraction
MTO: No impact 1 1 1 1 1 Design Improve Enhance
avoiding/reducin | procedure  to | training
g concurrent | make good
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Macro—cognitive function

Design countermeasures

PIF Detection |Under— |Decision | Action Team HSI Procedure Training
Attribute standing | making | Exe— Coordi—
cution nation
tasks (e.g, visual | alignment  to
and auditory | execute
detections, concurrent
etc., ) tasks
MT1: Distraction by other ongoing activities that | 2.8% 1.1 1.1 2.8% 2.8%
demand attention
MT2: Interruption taking away from the main task | 4% 1.7% 1.7% 4% 4%
MT3: Concurrent visual detection and other N/A N/A N/A N/A
tasks
MT4: Concurrent auditory detection and other N/A N/A N/A N/A
tasks
MT5: Concurrent diagnosis and other tasks N/A N/A N/A N/A
MT®6: Concurrent Go/No—go decision—making N/A N/A 2 N/A N/A
MT7: Concurrently making intermingled complex | N/A N/A 5 N/A N/A
decisions / plans
MT8: Concurrently executing action sequence N/A N/A N/A 2.3 N/A
and performing another attention/working
memory task
MT9: Concurrently executing intermingled or N/A N/A N/A 5 N/A
interdependent action plans
MT10: Concurrently communicating or N/A N/A N/A N/A 5
coordinating multiple distributed individuals or
teams
Mental Fatigue and Time Pressure and Stress
FSO: No impact 1 1 1 1 1 Introduce - Introduce
automation for staffing shift or
long—term or additional
time pressure resource to
demanding tasks support long—
term or time
pressure
demanding
tasks
FS1: Sustained (>30mins) high demanding 25 1.1 1.1 25 1.1
cognitive activities requiring continuous
attention (e.g., procedure—situation mismatches
demand constant problem—solving and decision—
making; information changes over time and
requires sustained attention to monitor or
frequent checking.)
FS2: Time pressure due to perceived time 2 2 11 3 1.1
urgency
FS3: Lack of self-verification due to needs to 2 2 2
rush the task completion (speed—-accuracy
trade—off)
FS4: Reluctance to execute an action plan due N/A N/A N/A 2 N/A
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Macro—cognitive function

Design countermeasures

PIF Detection |Under— |Decision | Action Team HSI Procedure Training
Attribute standing | making | Exe— Coordi—
cution nation

to potential negative impacts (e.g., adverse

economic impact, or personal injury)

FS5: Long working hours (greater than 4hrs) with | 1.5 15 1.1 15 1.1

high cognitively demanding tasks

FS6: Sudden increase in workload from a long 1.2 1.2 N/A 1.2 1.2

period of low to high

FS7: Sudden decrease in workload from high to 1.8 1.1 N/A 1.8 1.2

normal

FS8: Emotional stress (e.g., anxiety, frustration) |[1.2 1.2 1.2 1.2 1.2

FS9: Physical stress or fatigue (e.g., long hours 11 1.1 11 1.1 1.1

exposure to ambient noise, disturbed dark and

light rhythms, air pollution, disruption of normal

work sleep cycles, ill health)

FS10: Sleep deprivation 2 1.2 1.1 2 1.2

Physical Demands

PDO: No impact 1 1 1 1 1 Design HSI to |- Enhance
avoid exceeding training
physical limits

PD1: Physically strenuous — possibly exceeding | N/A N/A N/A 15 N/A

physical

limits (e.g., lifting heavy objects, moving heavy

things,

opening / closing rusted or stuck valves)

PD2: High spatial or temporal precision N/A N/A N/A 2 N/A

PD3: Precise motor coordination of multiple N/A N/A N/A 2 N/A

persons

PD4: Unusual, unevenly balanced loads (e.g., N/A N/A N/A 5 N/A

reaching high parts)

PD5: Loading or unloading objects using N/A N/A N/A N/A

crane /hoist
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Case 1: Major tasks in SGTR scenario (E0+E3)

HFE- | Tasks Controllers, Indicators, and |PIFs HEP HERL HEPx #{F | Improvement factors (RZ&xHH) Recovery Factors (F&# 1)
descriptions other equipment to perform [EIEx (in case of actions not taken)
vs tasks
Descriptions HSI Procedure Training Others Independent |Independent |Determinis | Probabilistic
reviewer reviewer tic
(person) (computer)
: l Monitor many CFM1(D): 1 1.9E-2 Provide task | Provide  step- | Simulator Check Check Provide possible
1 C}_led{ reac.tor EO Reactor trip Procedure CFM1 | C1 SE1 parameters, Many | Pcfm1_base=3.2E-3 support display | by-step training parameters | parameters CFMs. Obtain
trip & turbine types or categories | Pcfm1=3.2E-3*(1+4 (e.g. reactor trip|procedure  to to meet | to meet personnel’s
trip of information to be |+0.7+0.2) =1.9E- check display) avoid criteria. criteria. behavior/
detected 2 distractions performance data
Pinf=E-4, Psf=E-4, Update CFs
Pte=3E-1 actually  taken
w1=5(HSI5), and
w2=1.7(ENV7)
w3=1.2(FS6)
Reactor trip breaker: open HSI2,3,5 |2x3x5
(indication/switch) EVN7 1.7
FS6 1.2
Shutdown/control rod: bottom SFO 1E-4 No impact
(indication)
Neutron  flux:  decreasing Inf0 1E-4 No impact
(indication)
. . B Straightforward CFM4(E): -
'I.‘url.nne. stop‘ valves: closed | CFM4 |C31 1E-3 Procedure execution | Pefm4 base=1.2E-3 1 7.1E-3
(indication/switch) with many steps Pcfm4=1.2E-3*wi
=7.1E-3
Pinf=E-4, Psf=E-4,
Ptc=1E-3
w1=5(HSI5),
w2=1.7(ENVT)
w3=1.2(FS6)
Power to class 1E buses HSI2,3,5 |2x3x5
EVN7 1.7
FS6 1.2
SFO 1E-4
Inf0 1E-4
; : ST ] Monitor many CFM1(D): 1 . : ;
9 Check SI status E.]C(.)S .actuatlon signal: lit| CFM1 |C1 3E-1 parameters, Many | Pefm1_base=3.2E-3 1.9E-2 Provide . task Check lineup
(indication) types or categories | Pcfm1=3.2E-3*wi support display
of information to be | =1.9E-2
detected Pinf=E-4, Psf=E-4,
Ptc=3E-1
wl1=5(HSI5),
w2=1.7(ENV7)
w3=1.2(FS6)
Safety injection pump: running HSI2,3,5 |2x3x5
(indication) EVN7 1.7
FSe6 1.2
RHR (Residual Heat Removal) SFoO 1E-4 | No impact
pump: running (indication)
Safety injection/RHR lineup InfO 1E-4 No impact
(Outlet flow, valves)
(indication)
CFM4 | C31 1E-3 Straightforward CFM4(E): 1 71E-3

Procedure execution
with many steps

Pcfm1_base=1.2E-3
Pcefm1=1.2E-3*wi
=7.1E-3
Pinf=E-4, Psf=E-4,
Pte=1E-3
w1=5(HSI5),
w2=1.7(ENV7)

w3=1.2(FS6)
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HFE- | Tasks Controllers, Indicators, and |PIFs HEP HAEEIEL HEPx #{F | Improvement factors (RZ&xHH) Recovery Factors (F&# 1)
descriptions other equipment to perform [EIE~ (in case of actions not taken)
vs ¢
asks
Descriptions HSI Procedure Training Others Independent |Independent |Determinis | Probabilistic
reviewer reviewer tic
(person) (computer)
HSI2,3,5 |2x3x5
EVN7 1.7
FS6 1.2
SFO 1E-4
Inf0 1E-4
R No impact CFM1(D): 1 _ . .
3 Check E']mejrge.ncy feedwater flow |CFM1 |CO 1E-4 Pefm1 base=3.0e-4 1.6E-3 Provide ' task Secont'iary Check lineup
Emergency (indication) Pcfm1=3e-4*wi support display Heatsink
=1.6E-3 .
Feedwater Pinf=E-4. Psf=E-4, (lineup check)
(EFW) valve Ptc=Fz-4 )
. w1=5(HSI5),
alignment w2=1.2(FS6)
EFW  pumps/valves: open HSI2,3,5 |2x3x5
(indication) FS6 1.2
SFO 1E-4 No impact
InfO 1E-4 No impact
B No impact CFM4(E): B
CFM4 |C31 1E-4 Pefm1 base=3.0E-4 1 1.6E-3
Pcfm1=3E-4*wi
=1.6E-3
Pinf=E-4, Psf=E-4,
Ptc=E-4
w1=5(HSI5),
w2=1.2(FS6)
HSI2,3,5 |2x3x5
SFO 1E-4
Inf0 1E-4
. R No impact CFM1(D): i
4 Control SG | EFW control valve (switch) CFM1 |CO 1E-4 Pefm1 base=3.0E-4 10 2.1E-2 Seconc.lary
level Pcfm1=3E-4*wi Heatsink
=2.1E-3
Pinf=E-4, Psf=E-4,
Ptc=E-4
w1=5(HSI5),
w2=1.2(FS8)
w3=2.8(MT1)
SG levels (indication) HSI2,3,5 |2x3x5
FS8 1.2
MT1 2.8
SFO 1E-4 No impact
InfO 1E-4 No impact
B No impact CFM4(E): _
CFM4 |C31 1E-4 Pefm1 base=3.0E-4 10 2.1E-2
Pcefm1=3E-4*wi
=2.1E-3
Pinf=E-4, Psf=E-4,
Ptc=E-4
w1=5(HSI5),
w2=1.2(FS8)
w3=2.8(MT1)
HSI2,3,5 |2x3x5
FS8 1.2
MT1 2.8
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HFE- | Tasks Controllers, Indicators, and |PIFs HEP HEEL HEPx #{F | Improvement factors (RZ&xHH) Recovery Factors (F&# 1)
descriptions other equipment to perform [EIE~ (in case of actions not taken)
vs tasks
Descriptions HSI Procedure Training Others Independent |Independent |Determinis | Probabilistic
reviewer reviewer tic
(person) (computer)
SFO 1E-4
InfO 1E-4
: : e . R Detection demands | CFM1(D): _ Provide (Once
5 Diagnose  SG ngh S(?ns.ltwlty main steam | CFM1 |C3 1E-3 for high attention Pefm1 base=1.2E-3 1 8.6E-3 Check alarm individual Raptured
tube rapture line radiation Pcefm1=1.2E-3*wi of “secondary | diagnostic SG
=8.6E-3 g results detected,
Pinf=E-4, Psf=E-4, radiation credit
Ptc=E-3 exposure” actions (.e.
w1=5(HSI5), isolate
w2=1.2(FS8) ruptured
w3=3(FS2) SG) are
provided
with time
available.
SG pressure HSI2,3,5 |2x3x5
FS8 1.2
FS2 3
E3 SGTR Procedure SFO 1E-4 No impact
InfO 1E-4 No impact
. No impact CFM4(E): .
CFM4 |C31 1E-4 Pefm1 base=1.2E-3 1 8.6E-3
Pcfm1=1.2E-3*wi
=8.6E-3
Pinf=E-4, Psf=E-4,
Ptc=E-4
w1=5(HSI5),
w2=1.2(FS8)
w3=3(FS2)
HSI2,3,5 |2x3x5
FS8 1.2
FS2 3
SFO 1E-4 No impact
InfO 1E-4 No impact
6  |Isolate  flow|Main Steam Relief Valve|CFM4 |C31 g3 | Straiehtforward  [CEMA®: o |1 8.6E-3 Provide task
from ruptured | (MSRV) (controller) with many steps Pcfm1=1.2E-3%wi support display
SG Steam supply valve (to turbine Pinf:E:-iG}lE)—s?%:E- 4
driven EFW pump) (switch) Ptc:E(-S ’ ) ’
: . w1=5(HSI5),
Blo?vdown isolation  valve w2=1.2(FS8)
(switch) w3=3(FS2)
Blowdown sample valve
(switch)
Main steam drain line header
isolation valve (switch)
Main steam isolation and
bypass valves (switch)
HSI2,3,5 |2x3x5
FS8 1.2
FS2 3
SFO 1E-4 No impact
InfO 1E-4 No impact
. Cool down RCS |Main Steam Relief Valve | CFM4 | C31 1E-3 | Straightforward | CFMA(E): 10 1.6E-1
Procedure execution

temperature &
pressure

(MSRV) (controller)

Pressurizer pressure Relief

with many steps

Pcfm1_base=1.5E-3
Pcfm1=1.5E-3*wi
=1.6E-2
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HFE- | Tasks Controllers, Indicators, and |PIFs HEP HEEL HEPx #{F | Improvement factors (RZ&xHH) Recovery Factors (F&# 1)
descriptions other equipment to perform [EIE~ (in case of actions not taken)
vs tasks
Descriptions HSI Procedure Training Others Independent |Independent |Determinis | Probabilistic
reviewer reviewer tic
(person) (computer)
B Pinf=E-4, Psf=E-4,
Valve (PORV) (controller) C33 3.4E-4 Simple  continuous | Ptc31=E-3,
RCS temperature control that requires Pct33(=3.4E)'4
monitoring w1=5(HSI5),
RCS pre.ssure parameters w2=1.2(FS8)
Subcooling w3=3(FS2)
w4=4(MT2)
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