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A Study on an Evaluation Method for Human/System Interface of
Advanced Supervisory Control Systems in Nuclear Power Plant
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Abstract

The design of nuclear control room is advancing toward totally computer based human
system interfaces (HSI). Computer based interfaces offer the opportunity to provide
improved support of operator performance, but if not properly deployed, can introduce
new challenges. This paper reviews the Westinghouse AP-600 Human Factors
Verification and Validation Plan selected for HSI evaluation model of Korea next
generation nuclear control rooms. The AP-600 HSI evaluation model addressed 15
evaluation issues considering major activity class of operator and task complexity
factors. This paper also describes the test procedures experimenters should follow to

evaluate the addressed issues.
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1. M B2

428 dHLze] A F Aol AA
(supervisory control system)’} F#dle
Ader dZE FAS A7 FA=
AN Ao d AYH HAFH ik gA%
g0l MEFer EYLm YA ofF e
APez AZE Aowa &Y (hybrid) e
2 951 9. AL A5 3l
E YA dLe 2E TAARS AoHSTE
ol AFH 71N FAZA AN FF AHe
71go] =UHa glck oA e AFE
718 71ge A EHL] ZA 2 Aoy A
Aol #HEldat FAlo 43 e 2AHEE A
2o] o}7]%t} (Stubler E, 1991).

AHE 719 BARH o2 A G
+H HPARE FHIA 2HYAA EH
dguige FRE AFTY & Ao ALY F
48 2% 494 JFANE 4 Ue FHo|
itk #hte] AlMelAM e AwIE dhte
FA7]e] BAHE Fe9] Wadiq A
9 eAL HE o] ddMe 4
9 22271 B2 319 $£Fo @A AR
& vmata Fieor 3ot old g HF
B 7% BAIFR M tF AESE AL
o] #E AERE JFAE = Ja TgE
Hele) ov] gle AHE WY 4% Yz
2ztel Ang FHsld FHYo] BEE= 3}
T ARE BN £ it

W HFEZE A A SAL
A AER QAA FgE £ £ ot A
o] ZAE 4 U Wi FFE @4

FA5Ho] 9lo] navigatione £3] Q3= A
Bo| HIdol e HHo] a  BAZE
Bejsfol 3k Fgo] FotET AFE FA
A vebd FEo §%§ Ymx AL
AAe 588 ¥ & U9 &ALe] 94
82 ¢ A2 Y AR 22 o] HA|
AA dYeA] ggo2ZA FUF 27
W = gl

HFE 7N AgAote Ay 43
(A, 34, 58 43, A& w7 98
o g A5 (intelligent) SJBZ )
A =98 F Ut} A5y ARz A4
t 2399 #IRE TP AHl ¢
o ¥ =8 dAEe 249 A$ A%
& AA 380 NYSA BY 4 St} o]
¥ Ao A AASL AFse dB
o AVAA elEsH g8 AAZ} AT
T AE o9 FRE FAFoZH 2ulE
AAZHE HE &+ gle LF7FE ¥g +
A},

AFE 71k AP ol Ao e LAY A
MEAL SE7I7b Agddt. gy @w)
o] &2 249 ARpe YR Aol ©A
FAZE FAE F de o] Hevt shd
g 4ol ojW FRE B od FHE
Aot JEAE 471 A8A e HHx
Hoh, meby dd: 44 €ady AREg
A 233t Fasted W& 8 5 9
2 A9 ¥ (coordination)o] A &=E
F ot}

olgh o] AE TEEH e HFH 9
Al Aol AAL JAT/AA UEHo]lA (Hu-
man/System Interface: HSD+& Fe] Ao
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W} vl @kl AYE /AT YA A4 7}

A A2e AEeA, QAAFRH BANSE
EEEEE]
AFE A A Aod AATFAN

g QztEetA, AR FHH EAH iy
stod o= 9 A AL (NRC) M=
1994 218 Ao AAd QzrFEre] AA
A Wgo g AAs A% JE =Y
(NUREG-0711)& %E3th (USNRC,
1994). ©] & HSI 4Ad #dd A1gL ¢
&3 2t} (USNRC, 1994).

(1) HSI 44 &3 % HSI 7Pt A%
#og o]Foj#of F} (NUREG-0711 ¢
BYE D),

(2) BRA 2] AA olfR F §
A ~dle] HSIO W@ AzkEE A
(verification) B % (validation)e]
gelojol Ft} (NUREG-0711 LFIE
10).

A FWolME AL AFE 71T A
o]de]l HSI AA7E AP Folx NU-
REG-07119) 4F&E 74 g oA
HSI 871 4fe] o]FoiAn 3ivt. HSI B
7} A% A& v]F Westinghouse A}
7} st AP-600 HSI 371 AA (We-
stinghouse, 1992)& AH&3stx 3o} (A%
¥ 1999). AP-600& AA 15 @A 3
A fAE dAdk AlxgozA o &

e Aaglel FREHA e g3ttt B 7
Me AP-600¢] HSI H7F 238 A/t
o|& AMgsle] HSI H7l A¥E I o
olgslof & AAte} A¥AIL ol & A
FEE =9stax v},

ARRIYE A ZAIRIAAS] AIY/AA UBislol Bt Wol] ¥Rt &7

2. AP-6002| HSI ®I} =¥

A AAY 18 Aojde] HSI B7HRH
o2 AHg 29 AL AP-6009 A3 &
ol 3 HE A (AP-600 Human Factors
Verification and Validation Plan: We-
stinghouse, 1992)e|t}, #<1 A& HSI
9 71%2 874 e top-down
Heozg ojfofAn MAMA HAF THE
o 2ZEgY dA9 Z AN ¢44
BRANE et 2 AN T2 3E
L7 (B3 Azted 7)1 axd)e] ©
ZHUEAE Rojo} g} v HF PPL
539 HSIAAZ 7154, 453 3 A8
ol f7FAR A AAHA=E, HAL
A& FHYPE o o|Ao] AA YF(system
mission) & TEFAFE/ME FHEAoF ¢
t}. 53] HSIVF 9% 4% &£7AR (hu-
man performance requirement)< $H&A]
4 4 JEAE 48 Hreleol gttt of o
e A B FE AEHoHE F
3 AAEA FFL Aok @tk AAY
& nesld BT HF FHL I
3 E 4 gt}

AP6008] MMI AA AF R B9xE H7l
o EAL vgd 2tk (Westinghouse,
1992). '

(1) Aade QIt3e ™ s #H7t
3t3 B/ HSI AAAEA do|=d g
t}.

(2) FHALe GA3L HEAH

gl %ﬁﬂoﬂ
8% HSISAE Fohfa ofd ##A
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olESH-dBL-HYE &
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3% EARS st
(3) v ¥ AEAE F9 A A
@AA AHEE HSI 971 7188 Agdc
HFE 7] A8 Aojde] Ax=o] HSI
Hrl el He F8 Adle o 2o
(Roth &, 1993).

(1) #AFH 7|4t soft-controls ¥ dis-
play

LAYNA FolA e AAANA ZFETF-R
A touch panel, track ball, key board,
mouse FLE TFAECE Aol g
H=We consoled displaye] EARL}

(2) YUX4 ME{EA| display2l 71X
=& =3

ALY AL e g AR <A}
A44& E7) A8 HAx dA 9 754 &g
A FZ& mimic diagrame g W3
8% FRE FAE.

(3) 7IsXez =XE alarm|4

FBE alarm$ 71SEE EH3A HE=
9 A A we S 498 Foe &
AdA AAA Fgo] HA %=EE fil-
teringdld alarm BEE A|F{Hc}.

(4) HFH 708t ST

FHET dALE AZTY AEFALE A
i ghfisle A @W Al 2 PYE
Aojete HAME Fefe EA4 wiAdN A
FE A2 Afsied FAAANA AFEE

(6) control, display, alarm, proced-
ure® ZEE workstation

A ZNLAA console BEfS] work-
station°] FolZt}. workstationole Al
W33} alarm& A8l display, HFH
7%t A2+, 2 soft controle] AXEr},

(6) 7HRF TEA|BA|

workstationg F8 Tdie EFRE
Fo)8 FAFdn v FAYAA AL A
vEA Ao dig HRE AT & gy
MBFEAGA 7} ARG}, @dxre] Z7) o
g R4 F4E FFsta e +AU=RA
oA HdA e i3t ARE FTRIIEE
e 9% A FPct

(7) LT AT HA.

AFE 71 AojAA S =]ld wet Ao
A 193 2 8% A9 0 drpdg
AAE 23k gt

3. AP-600 HSI2| F2 "l &5

¥ 2 AZE: AY FH AAE WHE
£27 £29 28 W7} #2 2z g
NEH AYE sUske T @A o|Fo]
A Sith. WAgEe =27 fisl AP-600
o] HSI B7IRBAE Ro]ddA e
2499 F8 @FH o|& Adske Aoj4
E4¢ 2T (28 1),
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HojdoljM s==
=MHL F2 ¥4
-FA B A
-3 R AY
-Alol & wol=m

-7kl

2 dee g F

-39 2 (crew)
- A A

g4 8y
¥R 849 T4 W3
-8 8
-HSI 82.

\

AP-600 HS| ®JI &5 ME (E 1)

a8 1. AP-600 HSI ¥7| g5 H% 13

Ao oA e Fa FHPH N haf
Me ditdez  E#z Rasmussen
(1986)8] &4 3}y =Yg 7o
Westinghouse Simplified Operator De-
cision Making Model (WCAP-10170)&
AHEBLA T (Wood, 1982). ©] 28| <3}
H  AojddA o] F8 FTAHYHAE
thea 2

(1) §X R A
(detection & monitoring)

W E HEA oA n@ 998§
Ase2 gFee B} Bojod AYe
At 89S HEUr) A% 2AEF @A
o gojzith, X9 TG ol AN
v SRR EYY A 2% A (5FH
), BEAA FlBe £FH DA, 2
0 4499 €53 ZHd i ARALH
& fA3] AF A Tl EFEY. o
& A YN E A Y] H8 HSI
= HAA A gA & &oldA FFolok

3 gt ol A4 2 A BA FHA
£ @A A AdEe A2y HEm
(availability)oll &% A & FAES
A gsjor g},

(2) siM Y A
(Interpretation & Planning)

£A99 gAEZE FHNA i FaF
84 A9 dAdL: AHE 4Esin o2
2E A4 e AfE Ade Lot +
Ao FYste YAEFLRE B
oA 83 vz dZddE 4 e 7E s
(rule based)d <A+ Aol It} EIF &
ulZ 38 olslel SHER HAH-& A o
729 FEE FHAY o} sk A 7
(knowledge based)®] SAFEA <] i}, Al
oj4del HSIw ©] ¥ 714 #3 E5E A 4¢
& & AZF AdAsojop @ =T 449
7189 ¥E B AL AEAA (A
A A) e Fe-& B8 o]FolA e dAMH
AHAPE ALE 4 3lojof gt
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ol ECH-UdBVL-FEE

AEBAMTES

(3) Hjoi(control)

L4499 Ao Yo F2 TA A
9 718, 2%, FAAPHZE o|Fojdr}. B
Z Azale] £Re] g0} Aoj3te AL v
AR 24o] FmEkA]| @& ARde] #F
o] Alojete AL oHT ©E AdAe
He&E BA e AFAALY dE&& F
HA FPHE Aoje v oy, Aojd
HSIx 340 F33ls R T/ A
PAE AL 5 QofoF gt

(4) mol=Hy

A Aojag = ALY rgE o]
B2ojgeR gQl=Holof 3}, MUY Ao
Ave dRde, 2AER Fo WEHn
HSIE 58] 2d4o] o] 4dd & glojo
i~ 3

Ao dex FPH= FAEFS AU
M s Aol opdm 9, EHY
Z2A (crew)#9] ¥EHY, € TALHA
o YEAYoR 4y= v HSo| A
7 GA) o] MM $EL BE T of
ZolAol gt} AAFEAA Y Hrh= HSI
7b QAztel J1EFY (APgEE, UA|, <QAA
Apelz2 BA|) o} Hpsle g7 el o] F
o]z}, 2AY ¥F FTIAMY EAlde 4
REg HAY 23 47t rEEn. @A
A AN $EOE HolNE Aode dFs
o] FAL FHY AeF-E (local AAH
A, vk, Z1EAdAH)Y o7
et & 2= A Hrisoler itk HF
A3 FAL AN e Hrle HA
& Ao g A dAZ 58 FWE

el g€t

AP-600 HSI #7} &5& 43¢ o 13
¥ ¥ UE g4v #4499 JFE B3R
A e ¥l #4ozA ded 2
(Westinghouse, 1992).

(1) #7He4e FHHI A=(dyna-
mism): ®I¥s F3FEsle o4& 9,
B34

(2) ¢4 T 84 529 (multiple
crew), A/ AEAA =4

(3) HSI 4= AWEY aFAY, FAA
A access LTAE}

AP-600 H7} R¥dXe A4 F8
P4, o|E BT | FoAe ¥F F, &
LAY E B e dREE 84o
¥ =Fd dis] HSIZE o] & A3t
A ARE AFAER Bt $ES APHA
t}, AFE AP-600 HSI %7} 352 Az
3 E 19 2o (B 1),
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£ 1. AP-600 HSI E718= (Westinghouse, 1992)
K] 5 o1 8 =
MBHA GRS 54 7HA]
Ex| % ZHM] | AAEARX) 2YE A5E wol workstation EAIFA NN 4F AE g4
SR Ao WAL Ao dg AXGH FH ¥
alarmell &% v Z 34 @A 2 o3
workstation ¥AF& ol 83te] v 33 A o AYTH
alarm, FAIAA], AAHE o83l @Y 2% Al (single-fault event)o] g
R
A o My | AT ﬁ"l%"‘k AAAE o83t g 14 AR (multiple-fault event)e]
g 84 2 Ay
alarm, AR, AAHE o143t 45 Y A (multiple-fault event)ol ™
8 A9z N 2 AYFH
alarm, AR, A E o] &3] FU| AlaL (severe accident)o] W3} FHU:
Aol #N 9 A4y
@ £A4 R Aojg
3ol 20 wg 249 Fx=9| Aoj3g]
ol tE @ FAAE] AN dE A3
A FE AoFY
LARZAH ] Pl &gt Aoy
4. HSI W7} Ala] & Azt olzids 2TAIE 2
AP-600¢] HSI %7} &2¢] dal 43 3 2 Wt 27 9
7 8] dedE Q8 A dY A @ test bed T8=
2% 4 v} (Chapanis and VanCott “HSI A4 A¥dA 22
' -9438x 84
1972: Meister, 1986: O'Hara 5, 1997
. Westinghouse, 1992). ©]&-& H&dd
WA2 e ge As eckdn (1¥ EUEU % Anme A
9). -gAL 27
A9 dF
A FEEe 4% 84

7Hd g8

!
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PR —— N5 27AE 2 Az 87AgE E
% 44 At 71E ML= Fe3ict. ABEAF
~¢ A9 8 AA Aol e HSI B7HIEE A2 9 e
-y J|& 2EHE FHE U
A7t 94 M ABEANRNE A9 $54 7
A A9,
ET

~4A Aol g A 4.2. 2ZHds RTAHE 2E
TR we £

S EEEEEE
ELECEREL TS

AEEY
g 28 x4
-AY oA WESE AHFE
-HSId 93-S & 1384 P9 £7
-HSIe] A %7}

(2% 2. HSI &8 T} "&b

4.1. 7Kd 8

HSI %7} A8 A SAdMe A58 +
Q= Fele MEE FHEY 45T ¢ A
T #H9 JMe A%FE BIEEd e
HSI7F &4499] g8 %A AdE + 3l
oo} sterkE vehfolol ¥tk AFR +
Qe o de AA dE W g
Qe S BAoloop drh. EF FTFH,
BH ABEo]l #R= A Aol 74
S Asterte 478 dFsn a2 ¢ ¢
v 7S & AQEertE A5 5 Sl
of vt 7Md ¥ HBL FF dAME
BHE AAAE EHSA ¥ HSIE

AN F 8TFARS AFAU —.%%i% 3h
27HE 24499 Aed dErt AL 4%
STFAN = A3 E B7HEEd T—Hifﬂ HSI7}
LA P95 ALY G AgF AFH
97l vehtol dtertE Aedith. A#RR
A& o dg HSI HWES d2 W o
23 2 AN AT aTFAEE B9 & 7
e,

AT LTANY:
o} 284 dis] A&t FFA %
7V & & ol et

Z} A7t A LA Wt A7t A%
A7t fgsolol dh At H HEE
Ay s P47t WA F A=E ARA
olm &% 7heelof gt

SAELE THL: B
AgkA

4.3. aE W} 27AlE 2F

A Pt g 8FA e WM EE
test-bed?] FH%=(fidelity), HSI 71 &
A, 87H e Y487 40| ZleHolok &
T},

Wr7Hd s H7pido] AAEE old 87
He AEHoEHe #4x: AFHC, &9
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A B olele] 4k wlet HSI AA o
g MUAE R

HSI %71 4% Fole /g7t € A
A% W7t Ago] Ak, o|&& HSI HAH
A FzEo] F=ojof Frt. MY Hrhe
ged AANEE Jeld Rel7] 93 Jig
AA dAA FRE Jig B2 G ¢A
9] AR gL AU §HE vehd
£ Aot} &AL $474Ee Mg Bk
M= v FA AT eHo|e gttt w
24 7id Bl 249 T8 A
dzye], tlaelis HAdFARE FAY 4
At

v Q17 A% WA e AlEdH0lH
oA FATL BHL Ao FAg ok &
o} Izt AE WU AEe AFe Z2EE
ol} o] & vERY Hd 4 e AY (NE
Fole)) & AMS-sle o] Folxir}. QI A%
B7be workstation®l hardware7l €435
i BARA AE 9 Fa EXNFR AA
o] Zolx F AAHE Aol gFolAut AL
4% d&E A F¥ SAGANMNE A
Hog olfold & v}, 87HE HAHA
A4, F4 2 £A7Y e 4 g
Bl 2 QI A b dgnit Heg 3
o] 5]ofof i},

Ao Fojshe LAY F= /HRE
A Fdo] dFH 7] WEd tE &
ofe] H|EHHA E3F AMR3E power
analysis (Cohen, 1969: Kramer and
Thiemann, 1987)2 AR 3}7] o1y}, weh
A F2 between-subjects designBUe
within-subjects design® M}, 4

g7t Aol dAs e ¥ U Ae
EAE BE8] A8 8T HEE §
1 o ERNH FPHe ArY 4B (E
' 7E4)E $Agte FAd 245 1

g 4 vt (O'Hara %, 1997).
4.4. 2UZAH ¥ AL MF

$AZP Y TAL Y, HFETA, A
(event), ¥ A%are] ZFolm A4F Al
glegxn FEAT. BE WA ed A
z2Zd M9 B} ARG 7V ER R
g e $AzAYN dE B8 35 4Y
Aite] BBEE Eo|7] A3 Fasitt. AA
o <AL yste 2P0 AFHoR HH
gojof gt} 53 AA HA Al nAHUL
SAZA ol9d] AAA mA A
SR 2ARA xFHolop Pt A=Y
EE 222 29 A 7R A€ 133
o] 20j At} (Westinghouse, 1992).

(1) s =A

A48, 2BARE (A712%, HSI 2
), Bxgd (HWEH, FA834d), Al
3 (FE7)1# 48, WA ), A4
g doid Al (BE24 3= %7 7Y
o8 F3)& 2% T ok gt

(2) 2™Y o7

WCAP-101709] 7]¥hg &
(FA, #A, &4, Ad, Ao,
2F XgEolok g,

224 39
so] =) 7}
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o) B3l &

n-ZyHEE G INC s

(3) SXYHo| FEee F= dges

7.‘1"97—‘4_2 ol# & -‘%L HoZA ZEA

T E ue 1% T3 2, Z3EAAY
.J_“J-a- TELE  AYse Asie] 1 d9]
o o] ut 4d4 #% 4% (Norman,
1988: Reason, 1988: Rasmussen,
1986: Woods &, 1994), 4% g K-3},
thed i, 2R AdYate] W, f2
Agto] B Eslojof

4.5 o8 ¥ X7

Ado] o]Fo] 2 F oA H2 Aubr
E25E AA WY (system performance),
449 A% (operator performance), %
44 QA 84 (cognitive factor) AEE
FZ%ct. o|2RE ePE SAYY 2L P
o Zldg 24g Helsie] 7153,

At Fe Az v o] WEHEE
ARgshe 2ol HlEZ st (ANSI/AIAA,

1992 . Chapanis and VanCott, 1972:
Meister, 1986: Muckler and Stevens,
1992).

(1) ZHEElET (construct validity)

Wy-2e FAYHe 4% Q12 (situation
awareness)°|\} 2 F-ate} o] 7HdA |
dog gidr. /Mgd e Axe 7l
ol W xete A9 FY A o] Foi%]
T d4E xatstedof g},

(2) AMEZ (reliability)
T AN FLF FH AR} slol

gt

(3) sl&t= (resolution)
nide ¥HEHA7T Yorld S5 A
Ao} F3gE ojof g},

(4) Q=T (sensitivity)

S BAEHE S 383 2P
T AE FEI} Holof | FAHNE FA|
velhvde 84E Wkl 383 Bolok
g},

(5) 44 (objectivity)
3 Q3L g A 32 &
@dolofof g},

FIES

(6) XAM (unintrusiveness)

A3t AN g wrdo} AE
A, 423 Fgg Fojie dErt (Webb
5, 1973).

THE e WP & BT AAY
AREE TAdLe] £ AAVF W A
vele 4 8% ¥TERE FAHY &34 A4
+ 9 A& B3t 8 2A7 "ot
LA 4o] ofd P& Fertete
+AY YR8 AAPAAEE Hgdl=
AE¢S k. AAYPPARE HolNe §F
HHE e $AE SAPIAEEE ¥ E
A AR BHE 4 vt 4399 A
g2 AAYAARd e e A e 3438
9 e FAAE BE & = 3

+A4e PYe dHL: T H4HQ
8 (primary) 3¢ (8A, #A], 84, A

2 ¥
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g, Ao, 2 doj=w)e e 24, "%
AMd, RUEZL/3HZEe] navigation, At
A g 3 2L 543 (secondary) ¥
47} et |

AP AP A Adele 74 Ed
F Adeied &3 AHd #<A (top-down
identification)¥|ojo} &a AFPo] Bt ¥
AAZ $PE P4 ois) AFEYL (bot-
tom-up identification)&ejof %k, ARA
gold PFoe SAAA Y AFENS B3
AEEQA 44 "HoE aTHE F8
P& Lo} o)¥A #UE FaYyAES
A9 ©o]4A AR (ideal path)E Al
3 ol TAE d9 Aol M= F
239 (F& £ H)E ¥ 5 o

A F AAR o]FA P& o)A A
2o GE2d AAge] Faes 3
ug oekd 244 P9rt 7Hestr] WEel
o}, opetd AAZ FPd PHE BHHE
AFE AAE 39 (error of commission)
g 4Ed 4 Qo

LAY P9o U Hx2 de] AMHe
RAogE & 2t (Meister, 1985).

(1) Azt @ ¥EEAIRE, S8AIZE PAAS
Azt B B9 9ke] FHARE, B o
A}8-%+ A]ZF (HSI overhead)

(2) FPALE : @A FHA, g9
A, .75

(3) Wz : o9 wge] HPYNE Fe F
71, @91 A9 Ao TN e FU,
By, AEFHEF, FHE/AE Ra¥
4, 9 ARRR A

(4) 89 A= PINFFE, AL,

AR

(5) WdEAe F84 Ho

(6) BAA HA : XY AL L © 3§
9 AR, YFEY Y9 AP, oA 2
g AR AAE, 149

ZAANAANA FAN EolAl= B
o] HHol B Jgeis YUY A
Bxg, 399 e, 2 FY719(working
memory)dl #2387l o3¢ FEE Fo 2
£2 o8 4 Ut (Norman, 1981,
1988; Reason 1988, 1990). °l&| & &7/
EXole 349 AAH A= meto] EF
ot} AL AXA A usetE FP%
71 98 ok Axst de AMSET i

(1) M8l T (situation awareness)

SART (Situation Awareness Rating
Technique) 1989), SAGAT
(Situation Awareness Global Assess-
ment Technique) (Endsley. 1988, 1995),
SACRI (Situation Awareness Control
Room Inventory) (Hogg &, 1995)

(Taylor,

(2) 2IX|£35} (cognitive workload)

SME (Subject Matter Expert) (Reid
F, 1981), ¥4 dF 34 WY (Se-
condary Task Method) (ANSI, 1993),
ZRAHYPE (NASA-TLX) (Hart and
Starveland, 1988), AAAZRHE (0] 58}
<. 1996)
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ol ESH-YVL-BHE

PCINCAE.

4.6. 2HE 45 FIL 7I1E M

FARRFHY FFH FRe 49 A
A3t BEG U AAY 4L el
© Aot} ol MalMe #3E FHAE
A e Ases AR 4 e 71F
(performance criteria)< wl@sjo} o},
el U 7R whge s NES A $ 9
t} (O'Hara %, 1997).

(1) s £k 71¢ #44¢ 8 24
g g ANt A& B S )& F=2E
o}

(2) % 71s HEMAG &4 P9 84
M7t 9& ZSde fARE A g9 o
o 2AME FEd o8 JFoB WA
o AMg-ge}.

(3) FARRE 87 HLEUn o ¥
offl A A AEse] WAooz QAAFH 7]
& (norm)& AHE-@ct.

(4) A&7I7L ANEE 71$s AT

4.7. Xi2EN

AR dAdMEe FHE Agd
A £4& dAlsld HSI AA 7ideld]
g &3, HSI 789 W& A3t P99 A
95 B3, 2@ FYAF 74Fg 89S
F&gc, EA ez 23 F o]Foa
g9, AL F=F A EY € FHAAY
e 4ERAs EA e AEE AMEde
Aol Zgo] @}, whge A, 44 ¢
WgAIZEE P EAH T (outcome me-
asure) 24 €T Y8 P o224

H 2% A x(process measure) 24
A eAEY. P92 ge2E oW
247 B89 d9E 4=AevHE 26
Edl FEA gt " g7t €A A
o|FAM et dhe HFHEAES B <
dlojz7t AHEAY] FE =€ 4 UAEA
& M e F8% FRIL E 5 Qg 3
9 Aot g9 AP LS &+ YE FL AR
iy U 2}

(1) SXYol cHEt =7 2tz

Hjre =3 7|2 @3] Ay ¥ @
Z, HEY AL FFH 72T eye
tracker 71%, Tx 4 9 FT +440]
A 715 &4 &% B

(2) HSIRte| MEZRIE 7|E
AlEHolE Aoj7le] s o]Foiz Ao
39 data log.

(3) WelA

Add AHE ol4d edAE AEd)
o4d AzzREY ogd ANE 715
o,

(4) F2 UXHeo FHHS J|E

A EF0lE19] data logdl 7]E&H .

() Bt 75 QAL E 718

Hxe] Qv]e H& EE H|UL 3 7

=
1.

(6) A ¥ Cl=2|d (debriefing) 2IE]
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HollM o|Ro{Z FFE T (verbal report)
tuglg 34 5L 715 Ee ey 3
AolA wilxE AEA A 7127

(7) 2ERe B3 U F4

A AAE BEA BAA A 7157

A5E A AP e AA dd
88k og Anel 44 T d2e
HeAl A e A% ENES
Bile Aol Fasitl, 2499 AFAA
wE A9 g4 ARl FHRq1E FE
e A® PHE TR T AWE o
7 848 Fed = Fr. o] 8458

T ¥ g Al slej=E & 4 3l

4.8. NEEY

A% B4 dAdMe OF £22HE ¢
A9 A5 ABBAZ RAME3 AFE]
B4 39 T Yo Y& Jledct 4
ks o8 AR FAE 45 FIIA &
Aaglel A FFo T AR AAH
t}, ol A& Iz AEFIIE YY)
g A5e B9 g w3y d4Ye RE
F7t AolA A7l AlFE REe EAE o
= A% By Fo

AA ool g Zlge] B P99 A
A Algo Z¥Ao]™ (context indepen—
dent) Ht} A'd ¢ &H(concept depen-
dent)Ql &9 4o Eoj3tt, old s
28 (conceptual model)o] EYHH ©] B
Bol oj3) P E HAHsA dvh. 44 4
a9 ERAQA MR o3 PAE

Aug ¢ 9ol 53/NAH BFAEE 2
galo] PG g Ay} s
=3

MRy o3 +Hde P& dvisis}
o PG o} AP sloiHe Ay &
AojA Hole fAlg s E Rl 4
g 5o FAIAR | & navigation FA17}
o] AlglolA BAETHH ©olEE F§Eld
navigation B99 ol#H&, £F, LFE E
g A¥AA P9 (prototypical perfor-
mance) 24 navigation® ¥-FE 4 ot
olgg A¥AHl #9Y ¥R/e 5% HSI/}
ERE ANYAE A¥ste B (effec
tiveness)7t 7t o® 8flo] £7/€ <
PN E YA vl BRE AWYHE
AN 7)7] Sl HSIY ojx Rl A
Mgjojof dh7te] B AEZ o]E d F
At

5.d B

AP-6002 ©|=Z WestinghouseAtolA 7i
el = 48 H AL EEH
A7 QT da o FEEHA g 9AHE
bl & AAolt WAL MAS AAR 7R
=2 @97l WEe| AP-6009] HSI H7t=
3 oA HSI A9 ARA HdAZ H&
€ Ado] gl ofd ANEH FF 22
o2 o&d e g Aeolct, 174
= E7dtn U AU 249 Ao HSI
7t AY Bgog HAYH7] Wi o] &
Yo| e delMe o B EYUL o
Folof & Aot} eold B dATore
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ol Eh-dd u-dEE

P PN R ]

AP-600 HSI %7} E8& 4vistn ol&
olgsld H7t A¥E Y AE Ao}
& Axtel A4 e AELS 98 AEA
Aok & AE =93

AP-600 HSI 7} 28 A4€ 157
o {7t FE (F 1)EL Aod £3448E
e = e FEoZ FAHY g7 dE
d RS 24 A%E 2% Yol e
»HE Eo & F Uk o) AHdA AP-
600 HSI B7l2¥e A¥ z4le AFE F
B & gle AEF whiolgl € 4 e
NUREG-07119] 4545 7 (AN NA
o] HSI H7hdA 873 B7IEY 224
T Bagle] A48 & g ReE wud
ok ZEhg 9o 5o AE Jermz
NUREG-0711¢] |35 10 (BAA-
gk HSI 8¢ R HF)o F3E ALFE
Heol (issue) M '3 22 Z He 3
7} adle vk REIdn & 4 gid. @
A gog o] BE-E Bse 7 &%
"}

HSI H7} 437 9w daxe FHAT
7l gAE 240z 39 o 71 AY
AR Eo] U9 8vt (Chapanis and
VanCott, 1972: Meister, 1986; O'Hara
5, 1997: Westinghouse, 1992). ¥ 93
dae  ol#HT 4d AIME ZAR 39
U AN 94 Bk A9 Ho] #A2¥ 4
e HSI #H7} AYE A HesHct &
SAo)x AFAHe HSI H7 8L 99
Ne B d7dM A 2 $9, A48
T aTAE 24, A% Wk a7AE 23,
+AZE 9 AhdEe A%, 48 9 A7 F

A, 224 %% 71 A3, AR,
ASEH Tol HiAY TEHoF & A
ot} B ApoME EF Z dAdA A
Ago| wetol & WP AP 4F
< A8 fdsior @ AgE AA S

AP-600 HSI %7} 28L& $+%& HSI ¥
WE 5 dEANE B/ odE AFske
Age & & on B AFdA AAG
HSI 7} A8 Zk HSI H713Eo] s
Bt ¥ AP o F4A F=2¥ F e
Zzrgel AL ¥ + Ud& Ao}

B AN tE AP-6009 HSI #H7le
3 9 HSI %7t AL 9AAAd Bl
HLHTE FALAAN 7] THE A3
SR HAFHESE e e U AS
ANAE (E &1, 33 33 A, &7
7] 2%, 2 FF FA AA ) AA 33
dMz T2 glo] ALE 4 UL Aoty 1
Ay A7 S 4% ol AA] Bt
A¥o] ZE e 2L IS gFd F
olok & Aeo|t} (O'Hara &, 1997).

(1) MAEBE 527714 FET =2
E HZE 84 (94, W3, d4, A4
BRE)E HEAT e A¥4AE BlEEA
E gAw @440 33 oy}

(2) B7HE" AdAe it eldgdel A3
gositgs 44 AAY Aee AL
HSI, ¥4, ¥ 44 AHgsle &34 7
EAd ue} elFge] FFE dAdge e
Aed BY 4 Qo

(3) &#44 AAT A== A A%
(FR2A] §97], <A dig <14, =
/87 Al wet AA e g A #
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