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Comparison of Maintenance Worker's Human Error Events Occurred at
United States and Domestic Nuclear Power Plants
—The Proposal of the Classification Method with Insufficient Knowledge and
Experience and the Classification Result of Its Application—
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Human errors by maintenance workers in U.S. nuclear power plants were compared with those in
Japanese nuclear power plants for the same period in order to identify the characteristics of such
errors. As for U.S. events, cases which occurred during 2006 were selected from the Nuclear
Information Database of the Institute of Nuclear Safety System while Japanese cases that occurred
during the same period , were extracted from the Nuclear Information Archives (NUCIA) owned
by JANTL The most common cause of human errors was insufficient knowledge or experience”

accounting for about 40% for U.S. cases and 50% or more of cases in Japan. To break down
“insufficient knowledge”, we classified the contents of knowledge into five categories; “method”,
“nature”, “reason”’, “scope” and “goal’, and classified the level of knowledge into four
categories: ‘known”, “comprehended”, “applied” and “analytic’. By using this classification,
the patterns of combination of each item of the content and the level of knowledge were compared. In
the U.S. cases, errors due to ‘insufficient knowledge of nature and insufficient knowledge of
method " were prevalent while three other items”, ‘reason”, “scope” and “goal” which involve
work conditions among the contents of knowledge rarely occurred. In Japan, errors arising from
“nature not being comprehended” were rather prevalent while other cases were distributed evenly
for all categories including the work conditions. For addressing ‘insufficient knowledge or
experience”, we consider that the following approaches are valid: according to the knowledge level
which is required for the work, the reflection of knowledge on the procedure or education materials,
training and confirmation of understanding level, virtual practice and instruction of experience
should be implemented. As for the knowledge on the work conditions, it is necessary to enter the
work conditions in the procedure and education materials while conducting training or education.

* (R EFHIREY AT A% Hili & A 7 L WF5ET



Keywords

maintenance worker

1. EC&IC

JF Il Z4a Y AT A% (BLF [INSS] & w
9) T, HTNREHOZEN L GEE (Zed
ix) o Ekziabwe LT, ORI ENT
FHELIAREHSE UT (AEAE] L)) ITH
T % KE O 5T ) B 24 K (NRC: United States
Nuclear Regulatory Commission), J§+ 77 % 75 i §iz
1% 4 (INPO: Institute of Nuclear Power Opera-
tions), MHEFIIEEEATHZS (WANO: World
Association of Nuclear Operators), 1AEE 144
B4 )5 (ASN : Autorité de Streté Nucléaire) &5
DIEMEPEL, o x50 L CHEREGD%
AR IED 72 Ot % EIN PWR RIS
LTwWb. —F, ZNoOREEGIRRIE, =k
OAZFELIRESFEEVZEH L 508E 2175
TTF—R=24LL, 2o L THEAGHICHELTw
%. F72, bAVEOETFIIFEET OB A ROM
AT R M OMENCIE, B AR T H &5
AP IERERAM I A 77— (Z2a—v7) @
WZEFKL TV AHHRZEH L Twab.

INFETORFIIFEENTHRELLEAEGDOERE
SEOBM S L 5 EENI L SIRTFARAR R D
LN ENG o TnEDLB 29 LIRFARIC
EPRSFIEER R IR TR 1 X 2 AWBERA S &
INb7z0H, F9 Lz ANWliR%E 58 L TRk %
BT 2 0LERH B, £2T, FHESHIIIRTTIC
AN ERRD BT ICE TX 20 FEEERL
INEZHEH L TOPETHEE LR TFAREZ ML
T&720,

AWFFETIE, S HITKREORFHFHEEIRICBIT S
TRFARFEB O 9 HAEEERBEO RS B O AR #E3R
(e EaR ) FH OB IHT 24TV, RIS
HEL7-ENORSFEO MEERER] LTS 2
EICX Y, BRTEEEICE D NNBEROME B K
RE$ 5. RIZ, TOPTROZVERTH - 72
[k - BEBAR] 220w T, [aryk T b=y 7]
WaAffio THHIHHEZEARL, [k - BB
DR RS 57005 BEE B T 5. %I
CoEnEE AL, TR - BEBRAE] otz 0

279

nuclear power plant, adverse event, human error, individual factor, background factor,

KHB L, Z0END5bEIIBIT 25K O K
MELHET 5.

2. AHEERODHKLER
2.1 SRR

(1) HHYEEOGHRRFG

2006 fFEICHEAL, FRIKMEDP =2 - T
[T 7hEHR] F720d TR EER] & LTaH
L2 F R EHROAREGHEIE 150 5 CPIK 19
11 HHE) Y, 2095 [EFAR] 13685
%C, FRASFICEEEZHT L TW2 0 TR
T2 MRS, [IRFAR] OFRKNONRZR 112
R, [EEE MR 5358 E2 5oRb%
WZERL, INLEGHMREL &8, Ih
WZRNT [ERSFRTEA R, TEBIRREA R 252 h
ZFNABO 18 TH I 28 % LD 5.

esEEn R

BIfRFR
20%

fERFEHR
48%

1 2006 4B D HIE D LRFA B o J5 R

(2) KREOGHRRTS

2006 4FHUZFEAE L7k E O JE 7 I B EITA LA
o [MEFAR] 12514 F4 T, HERSHICIX
BHEEAFL T2 CTHRRARIZ 28 472 (F
B9 4E9 Aid). o [RFAR] OEKONR
212K, PNEE T 2203 ARG &5 12 A i 28
Hotz [RFEEAR] 2586 HE LD, RNT
e B LK 3HEHD 5.

b ETIE [EEFER] 2SR5 H %2 HD L0



280

L, KETIE TRRSFEHEA R ] 258 5% 5D 5.
LaL, RKEO L OAEEGHEETIE, KERH%E
[FMEHEAM] 5z [FHERE] itk T 28
JEIZE &, fEEFERFTHZEOB/BRITIZFIRL T
LholzbDN% L, THMOFERP) BB w. £
AR TOSITE, ENTRD SV [1EEE R
OHKREEZST LI EEL, KEICBT S [E¥E
] 148 o9 b, AT RE 2 T & T 136
Hrarg e L.

BREES_
TS

BO#%EFER
%

AR
28%

RTHETR

2 2006 fERE DO PRSFA RO B ER

2.2 Ak

M3y, BlRoAERELL, ANHEZRZ MR
DY AT THEL, HBROZENZMAERNEEHRE
HoW ) THEN TS 50 kOO 2T, b
A3 EORE DR B OVEER O NIRRT H 5 [E
SEHM] 2T L7z

2.3 IRER
231 ABBEOEZ2A T

3OHEEDI L [AW#ERD 5 4 7] oEH
T [MEEEMER] 20 L0 OLEE, bHHE
4, KEERSICRT. CO-MSLHKE DL
TO3IODANWNHEBRY 4 TONELEL, Zhbd
354 THEROK T HE D, WIANIIFELL Tw
5T ENbrolz.
(1) TRAREN] (23 vy va yBo [Hms
1)
(2) THERARR] (F3IvyarMo [HEREY D)
(3) TL#EZRW] (a3vyyaryBo [78ERY )
INHOAMARIE, TheEh, FESLHEOIR
MIZIELCHRL TV BA, ZTOMNISHEDEZ D

HENBRRE  Hh-FER
REBMEE  KEERHORRA. i

B AN = T & =E
D—AaptE HERE | DB FIEEECRBLEL. B

QA FIFEEOREBHEL,

BROERE | OmRiE TRENTE

@fE ARt e
per g S QOWBORTH R it
DEMERGERRR. £Y. i) ENRESR | O AREOTH
EEPER (Fh. i) $m DEEABDEROBRY
BERMER (. i) CEETR | O ENEOEESERHAFES b
=
AFLBERDEAT (us)
AEDOITERRE | A3via® | a3yl gL bo!
] REEL RREL MEBRY
FELE EEFRE A8 /) B wEEY
ERFE | RasaEL | #@EY
FERIRERE | EEFE | BE-- K | TEEREY
Big. TS | HAUZELT ER
TENERBE LEh LA I5EY
N .

3 MAERN, HRENDS X CAWHBEBRD Y A T O53HEE



BEROAAT
o ST W
F3wigni

TEERIRY

4 bEOANWBERO 5 A TR (2006 4 EE 5
PEPRFAS RAESER il

aswiegRl
AI3vianE

=
&
&
!
i
s

5 KEOAWBERD & A 7RI (2006 458 2E )
SPAN RAESEA

EEITHRZ DB T AR ENE L7z ([ FaAAE
W), BUIRZ PR 2 B CHEGR 2 AW L, AR
RiZhole (THEEAR]D, 59 L2ZEI3IEL
WMo 72D, BB oz, A% TR L
ol ([LEZWV]) EWwolz#@liiTh b,

232 AFBBEOBEAERS LVEERER

X3 opEO MAER] & [HHREN] O
HT [MEsEEHE] 2B LM tEz, ok
2B 6, REZM7IRY. 2oL, [MHAZERK ]
EZMTHE L [BREN] OBRERTIOT,
Meskzm] 2MAERICHTTERRL, ThE
W, MMOBEREROFZEZ 2T % WIEEZ o8
wt RPN K, @& - TEAREFEOTWRENOEE
TR L THBE TR L2 DTH 5.
Hb, MO, 1HRH7-)RBERTDH LD

281

HEHRR ]]:l N=41
wh-28 ] |
#2BNEE |
5 EEHORR |
=am-anre [ i | |
DEeER [ st TRTA
smpmEg | CEREBEFE
o DfgF-EETE
SHEMNER SELUERENN)
0 5 10 15 20 25
g
X6 HAEOANKBEOER (2006 4 IEARTA
RAESEE R
aENRR \ N=113)
wn-s| 0]
ganEs [ |
E RErORR || |
s am-eerE [ | ]
LEHREA E I E::T‘IEIJE
SEMER CERRBTE
- OfF 2&FE
B{EMER UL (EREEH)
a 10 20 30 40 50
¥

7 KREOANREEEOZH (2006 4558 4 GRAFAS BLAE
FEH MR

DIFEHF LU, F72, iR o ER
TERVHERIIR V7.

ESER WO ANE I, KE, basEED [H
il BB ] % K, HEEARICH LS LRI
i TEtEAR] & [HFREHRAR] OGS,
DYETIE A - BBRAR] PEERGKD 5 H)
Db 5555 KETRAEEREROK 4 4T,
CIIUTIRNT, PEBRIY 2 LB 2 SIS C DR
TIWwZrHLE2% [HREBEHEEZ] (ta—-1) X
TA 7 ADRMK) BH3E, WOobH)ELE ST
HEEZLDZV [ - BHE] 2 em. 7
BEROF G- % WEER MO E G IR E O F A
Vs, SIS IFEGR G E ORI O FEM EE DS R
T 5 OHAMITIZILIKRTE 2\,

2.4 AHBERO4FE

2006 fEFEIZ D AETHA L 72 [MERFBRR] &
2006 AEHIKRETHRAE L2 [EEE BB & A8
MDY AT THRLURRIE, BkEdiZasy
vayBo MY ) A3y va Yo R



282

D] BIXOaIvvaryBo [1THRY | OIETH
B <, 61T, [MEERHEB] 2 AZERNTHHE
L7fERiE, HXRED [HGK - BEBARE] kb %
<, WHEDOBEMIEML TV 2.

B HY 2003 EFED 5 2005 EED LA ED [1EE
Tl OMAERZSELERO TR, [Hh -
B EMB 124 GEMT M) TRIE
Mo 7225, 2006 4 EEVZIEAE R 5 MR F M 129k
L, TofH [ - #EBAR ] o a2
BWimL7. MERh - BB ONRIIEEE OEEERERE
BEMEZZONDH, T, FEiE3 T2 KA
R AR OB kx5 29 THH %2 X 2R O
ERROBBEEB ZBL T, TOL ) RERENEE
DEHEDHEATE LD LFMTE S, —TF, [
Wk REBRAR] OB b FEMK 84 (34 T 23
f£) 205 2006 AFEEEIZIZAEH] 23 FRICHmM L T 5.

Z D X 5122006 SEEDDAETIE [MEEEER
DM NERE THG - #FEBAR] A d £ <, B
WA ZRLTWAI RS, 3WHEA4HTHLLLS
M5,

3. &3 - BBRAE] OF-s9%EE
3.1 FEIEHEHOKREAE

ERORPHEEORLEE IV LT vy
7 O L, [k BRI R BT 5 7

DO H % BEs L7z,

[are7 b~y 7] (M - REBROIHH 2 8
H5H R, Klein 512X 2 HAERNEERE
(NDM, naturalistic decision making) Hf %212 B W\
T, BEREORABEEE 5T 25855 A 7 58
(CTA, Cognitive Task Analysis) @O &2 & LTH
WMEINZFETHLW, ARIIEEREILY L7
= ADHG - RBREREIT LD TH D05, AW
ATRINEFHIARGHRICE S [ - %
B ZRHL 7.

[ - BBALOI YT b=y 7] 3RO TIE
TIER L 72.

(1) EPM® 2003 4 EA 5 2005 4FEEEDRICFEA L
7o THIRE - R ] 12X AR E B 19 1
&R E R 18 R FE 37 ot EHEC &
A L7z,

(2) ARLTWZHGENEZ 6, 8213
(e AT %2, IEREICHIS Zh o/ EIT X
D, HEEFEREZZ] Lv) X, [E
oG], [RRLME], REGOEE:
JEIE | A HHERK S % Rl (BB L 7.

(3) INHORRMBNAEZEMXCTHEIL, M8,
B9y [k - AL Y27 |
~v 7] B{ER L7

| #FrEonm BBFRILAFEARR | g

=T

#

b
[FErtmoRa|

Bl HEMY]~I=DlvT

% |[mzom| moeE ]

| BESHE | [EE6] [2xE [ ERk-BE | [Frorwmn|| Eashe |Eﬂ @ﬂciﬁ
: i (=2

1 FRE | ~%
. WoCoh FAILED ~ht
I Pote i T
:’S - ¥
;ﬁ ERIC LT ERCASE
s Motz otz
—~ Y "
s LT HATREIEEES FRLTWSE [
m Lot (DGEE)) §EET: Bk %ELT:
~ ~Z&lZ
l &4
HSEHEM BEHILTR
E  wemmE L - R y )
T 1R RILA BLOT BT
Z |maor R HgorLIA =R ShEd ot ff;!‘:fb
1 = = N
BENGE | [RRRERN| —hbAti (95 B —FEBE—F 3 F—IIL.OU%, Fol. A=
ALt FELE: FIEHTR) (232, SIEL 1= ” SORBORMIZSE Ih ot ~Z LT
BEL

8 TEEZHOH - ARy T b~y T



| stEEonm SBFRIPTRASR | ~&

283

ETEE

f
. EEDHE HERBMOEE FECHEORR BEToRE HEAY] (L)
i ~[ZD2VT
(EEEm (ERanE] [ 8t ] (B &ﬁgﬁ FEHORDHA| [EHHE BRO/54—5] | tERIEEH
~%
f FINE® | [RFO—HZHE EEDEL ~ft
5 1 HEichd | |oBE (BHETR) L~
ERCHLG LEELRS A RS T S
E |pot - (EWEER) v Gl
= . ELJERLTL
0 ERL{EML | [ELCEMLT||[EL{ERLT fmot= ~ZEIkY
3 TLViginot= LWiEhot= Wizl
—~ FWLTHER | [FELTEL
g ahh otz otz
= (FEAT-L A
l Ll a®) FRaITeE
" r ¥
=] ERNELED KERLE FEIRERS
1 FEo1 Thighot= FEWIZE o
= ; _
i AEREEN | [EEROMECE PR

VEURAAVTFOR| [FBREELST ST ATHER
- | |ESFEYICR | (@Y THo Lt gt

G hhtsReLT:

X 9

3.2 [NEE - BRARE] OA¥EEE

[k - REBAROI v 2T M=y 7] ho4KEE
HZMGET L7zf R, [k - BB ] I 3HER O W%
EHIFED L RWVIZKREK X TE, S HICARD
W, ek, g omE, HiEetko
ML G- ), BEd2HPH, 4 E2sh o5
HTXOTEZ Mo L~ovig, [HERERmGER] »
5 MM CBRBEICOA L Twizizn, Z
DX EREF L. e a—< 5 -0k
FHiEL LCTHCE= Yy FhEHACT Y hu—)L
NS nd [AFEMN] 220752 L 2/EL
BWRAALS -2 7zboHCaY b -V
Lo [HkOREEN] 2H1F, 1OX5EFL
HDTWE0. ZOXGEZEIILT, H#AEOL
N)V%E, P SIEH L RXUANOREELOBER T L
W, TS awnl, TbhhroTuiwn], [ERTE %

FHEFE O - ARy S bxy T

W, [ERFATE ] o4 BB L 72
bRy, [ - BBAR] o5 E BT 5
L, R2DEH12% b, FEBOFFICE SN,
AR L7ZHFRONE L AR O L XV OB Z T ZEih
%3, RKA4ITRT.

#£1 mEoOEEAL®
EH/MNE A5
Bl va—<rIo—Lid

R Mo & EMESTFSND
B Bl To—LYR7OMRIE
B JEH . BAERIEBTOND
i3 Bl HEHELGOLEFIRIZ LI —% 3D
fp | T BEEOGHTATE 5
Bl BEIY 2 AN S - 7 E R
Ba T B LWBIRAMED e 5
Bl LT —2REbEREE O T AT
R 0 Rk OAifE % ST & B

K2 HHEAROWE L LIV D5

Sr¥EEH A
(= FES BRI FNE, S, ZH, Rl
W | ML OHE WIE 2B -, EmENE, REEAL
HhE - HH TR, EVE, S i - B
| EIEHPA SRATCRENL, iR
HEAH WEH R, i kAth, ko
L 5 72w HuTtniwy, #FnTuin
~ bhoTuin BIARDSHLHH T & o\
W W TE W I —DOEARFINRBZTF 5N
ERTHTE RV | T —=NTFHTERN




284

#3 ARELTWHFHNEDOR

S H R LTV 5 OF)

TESED T | IEMER eSS, RYxbRosaets, 2T
FHEE (HBRE) 2oobh, BARKTIEA KA

SEOMWE | BIERME (EEM, BREHD, TEEISWOEEME, H&WZ25m
WG R EORE GRERTY), REHRE
ﬁ‘ffﬂi L2 Iy AL v FOREME

He - A %ﬁ(%*#AﬁWO RSO BRTE L M52 (B — b)
MERE RS T, EI ARGl

2 g i A f%%m TANIOFENOEE, BRONT X—5 (HlR{E)

1 E25Y WRIRE ONAOfE, AL, FIVb)
ﬁLWﬁ%(#—T»,Ony,#%,J:jy)

#£4 ARELTWZHEL <L o)

SRIHHE (BRY) AR L T 72D

HB % bEbrAb i, JlE#IN TV ARy, ERIN TR
bipo Ty | IEFECHS 2w, IELKHBL TunZwy, IELCHRL T ARWn
FEHTE W RETE R, LRLAZV, 2T 20REEZHNS 20
P TE 2w | EHTERTHLPNITE 20

4. [HF - BRAE] O9EBE DS

#BohWEDOH M
4.1 DR REZOHME

KE, bAEE B IEEFBBROMAZRIE [H
W RBAR] PRSI ENDL, TORY
I L7z KRENE, 2006 SEHICS A L7 [H6k -
FEBRANE ] 12 X VRS HER 42 D ) BorAT e 7%
a2 & 39z 4 s Lz, basEIE, 2006 45
FEHIZTE A L7z THIEk - BEBRA R ] 12 X /%8
M9 EEKRE X D AR, ZoRZidENMFEL D
ARV FE DR E OB E2HE Sz d O3
Bainizo, Ny MMERL, §EH°
2003 4EFEEA 5 2005 SEFED DA E O [VEEH Wi
O NEER % 53058 L7245 8 G 2 v 2003 4EEED S
2005 4EEEE T [HIk - BEBRAR] XD 1w
W] 23 SO v L 2Rz 22 1%
BIML, Al 2SR E Lz, 2K ) KRED 39
LRI L CHETE 2 L9 IC L7

4.2 DIER

[TEEHBR] O b [k - BEAL] 2, &
2 DMEDONE L MO L NIV OZIHED DAL D

X287 — VIO BT L /R E, BN
2210, KEZE 11 I2RT.

CORMDL, KETIE [FROEE» Do T
w124, EEOH B bh > Tnirwv] 10 #
D2 =%, TR - Bl THERH#MA,
[ EAD | v o 7B ST 2 HIFRONE
WAL LI = FBEAE LD >T2DITH L,
DYEETIE [NEOWEPERETE R V] 841%
REVRET, 1EEOEMICHET 2 HBONEIA
RL7Ny = 2E0TERIIAMHLTNDE I L
bhd. b, MEEXN)ZMSRW] O 54X
2006 AFEELZFH 2R Ol AR E VI X B A EADS

LSl 3
frz. nfﬂnu

:h:ﬁh:u'lfL w—u
HEL

8 o pa & o @

i
- i
S i©

.3

E
g =
¢

J.I
H
Ak - REBRA R DNy — > (HA) (2003-2006
AR PEE RSP BAESER BE)

B 10



hﬂﬁ

(Lol

BT MTEGL
TELL
biroTLVEL
HILTELY

(PE

Hoom
L
£

=

%
J.l
H

11 JEk - BREAR D85 — > CRED) (2006 45
HEPRSFAS BAESE )

L2720, FUFESRlHESNI-Z LX)
MOREEFHL PRV MEEINZDDOTHY
RS L UCEi T X 5.

43 HXEDEVDEE

X 10 X 11 2l 5 &, KENIMEED Hkk
SEOWE Do TORWIEANE L, R - H
M, ZREHE, L) Evo EEOLICET
B HGBRA RN X B2ABEGHE XD 0D, DA EIX
Y DB R LT VD, TDENIDONWT,
HABO [FNHEOME DT ] O &R L E %
L7

TEEFIHFIIRBE LETH Y, USFH TR S
NFIEEZE=ZEVPHET 5 2 L IIHETSH 5.

285

INSOHEF L IINEEDD DTH D DEEDHER
TELHEBOKEOMEREFIEFL, 1HFOLHETH
100 R— Y 2Bz, TEELEGENZOMA HES
naTwnr.

CO X IKRETIEFMEE @ &M, R,
B0 SRR IR TB Y, EETIHEZ S
WHEH TR, BBV ZER) e3P hne
e SN, VEER OFREA R R R HRA N DY &
R MOME CHBEIRAETLIbDEEZ BN
5.

—J, bAETDH, FEHEOREISK SN, 1E3¥
SMEDREIL S T WA DS, TEERICE TR
FIEE O W AFTBRIAT D IUEEZ ORI R
SN TG IE-TWDHEEZLNL2D,
G O O 0 ISR LA, ¥
WS, B, A2 v 2RSS0
AR OB EIEBBPE LR T VWEEZLND.

ENTH S, KENE A TNEE O @ o R# L
DERDVE HITEH T o 72961%, FIE 0@ S,
ML, AL A ) LSO LTI R A S .

4.4 IPEROHEHE

W, R5IRTEBY [HGH - BBRAL] %2
HFEONEEHBROL XV DO< MY v 7 AT
NE—VHFETEDLLEHICL, RIRDOEZ &l
L7z, Tk - BB | oxtsid—B A3
LHEBIHRIRES DT ONL05, 20 L) MG
DOHNEEL L)V TS 2 2 8T, MBI 250

#5 [HEK - REBAR ] OB ENHKDEZT;

— LRI HI#o L~ L i —
B 20 biro TV VEIRT X L BRI TFIT X v
ek DTk [#idt] sas (ol +REsR)sEE: | [ BOXLESE [ By | $Ei
A1 R OVEE TNEE, ZFEFR, |8 BOELEE, | Onthe Job Training | (Hl)
i FEaxy b, #M|HHT =74 > 7 | RBOEE, T | [EEfakTmim
g WSR3 LR | S TR, BURRIERE | A, SoThB-) | [fabrmake] (%K
= — HEOR) @ + Hu %)
- + + REAHHIE B el
i EA5h HASOHTRS B CHIATE 2 A
N WA | R, B Gnz) |k GURT2E08E) | BEE (LETE5) | [AOX] mhmk
B t tl tl tl
ﬁ W R | CEbT B, BT | BMEREET S IR S, 7 — y i
% - B, 2 A,
Sl - - 20 % (AR OWIHEL -
(ISR — e 3B~




286

A ERAE DRI RO S AL RT LD TE 5.
DML, FEICLELRAN#HOL XL
W B 720, FNENOREOMHINY & LR
MONES [HA I, [INRE+ MR, [FE o
AL, [RBGEOFER] &L, ZhZh o
I, FHFESLHEE GO, FIRE &L O L7
e, RREEE B L RO (O]JT, NEA
BIHES), [OERENM ESES WKL LTEZLNR
. Z0HH, [REE] #EE, HEETlE v
FHAHIERICHETH > 2 LNV EIRL, e L
T, REEHREEL TSRO L6 T
DEMEDITTLDTH 5.

F72, [k - BEERAE ] @ BRI O MK R 5
WHlodRoFmErEz 5N b, KETIE, T
BB, ZBHA, AERD v 2 EEOSN
BT 2 HEOAR I L DR WAL Tk
Mo, bOBENZBWTHEEDO AT 5 M3
WHEDS, HEBRRFIEECTHEICIN TRV
G, EEOLMZRB LEAFT - 3IMT 2, ¥
bbb, [FHOALHE] 12H 2 EEDOFMICHT
kG, TSI F 20 AR+ mEsR e o
LANWVIZHEET A EE RS,

5. &0

RFARARFH O BRTFEO AM#i (FE3EEE
) HFHNZOWT, 2006 SEHICHEA L 7KE O F6]
& 2006 SEEE IS A L 72 EIN o B % I 43 AT L
BTFEOEELHRBRE OB ZITV, UTOMEE
1572,

(1) N0y 4 71, KE, ENEDL, a3y
Yar B [HwmRY], FIvya o
(MR ], a3IvyarMo [{TH:EY] @
HT, Zho 354 7oHENE L, &R0
7EE 5D, WIAZEMLLTWE I L bh o
7z.

(2) TR MROM AR, KE, BNED M
i AR S o7

(3) MEEFHBR] 0B [HEK - BEBFAKE] %,
HIEEDONEE L HERO L~V OIEE TH8 LT
By 5L, KETIE [NEOWEPDP > T
] & [EEDOHERbIr>TnwiRWv] O 2
RE = HBL DR L, BN [Rotd
PRI TE ] AR WRE TR
LTWBZ Edbhrol.

[k - BB ] oxReE LT, ERICERES
B NV OB U, FERHE G~
OO, FRR R O PRAE EERERR,  ARAREE B X OB
DIZBREERET 5%, DL, 1EEOLEMICH
B B AGROWNEICH LTI, PIEESCHFTEFRNC
O Fh B L, HEF 23z ET 5
EVHMEERD.

3CHK

(1) EWFIE, “FESHLR AWERS L2 &0 72
THRERABRERHLOF 7= 2 F R Hk L &
O KER, H AR5 S S SRS
Vol.6, No4, 434-443 (2007).

(2) HBREEREENEFHEAM S, E P
THMAW T A4 799 —, http://www.nucia.jp/
(2007 412 H 28 Hfl 7 7 £ A).

(3) @)l —, =ik, MR, fUH#EE,
R ISEEITIC BT B ANW#EEROH L Ht
FiEE IhE @A L7 ENFEE ORTFARD
2T ks ", INSS JOURNAL, Vol.14, 261-266
(2005).

(4) Beth Crandall, Gary Klein, Robert R. Hoffman,
Working Minds: A Practitioner’s Guide to
Cognitive Task Analysis, MIT Press (2006).

(5) PRIz, "X ¥BAN 275", ba—< v
IS5 —fiibkova—<r7727 % —2X,
239-246, 77 7 Y AT A A (2004).

(6) JAFERES, KMEo$99, ittt (2000).



