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Abstract

In nuclear facilities which are integrated systems consist of machine,
human and organization, human and organizational factors are interacting with
technological factors and the safety of facilities are ensured when these
interactions are coordinated adequately.

In this research project, the research shown below was conducted,
reflecting recent movements in safety regulations for human and organizational
factors.

In research for developing a guideline on fostering safety culture, based
on the latest knowledge that a strong safety culture is promoted, analyzed,
evaluated and improved within the framework of an integrated management system
where leadership exists, the viewpoints for confirming the licensee’ s safety
culture activities in review or inspection were identified

In research for developing a guideline on cause analysis, based on the
latest knowledge that the interactions with human, technical and organizational
factors affect the safety of the entire system, the viewpoints for confirming the
licensee’ s safety culture activities in review or inspection were identified

In research for a review of human and organizational factors in the design
of control rooms in nuclear power plants, regulatory systems in foreign regulatory
bodies, such as U.S.NRC, and safety standards of IAEA were analyzed and compared

with the regulatory requirements in Japan. Making use of the results, the concepts
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and challenges were identified to review the design of nuclear power plants which
considered human factors engineering. As for an important issues to address
beyond-design basis event conditions, an enhancement framework for human factors
engineering review model were introduced

In research for developing a human reliability analysis method applicable
for the reduction of occurrence of human errors, the achievements and challenges
of the latest methods were identified, and the applicability for beyond—design
basis event conditions were investigated based on technical analysis for advanced
human reliability analysis methods. Furthermore, measures to implement the
enhancement framework with advanced human reliability analysis methods were
introduced.

In research for a review of organizational change, the regulatory systems
and guides of UK, USA, TAEA were investigated. Especially the characteristics of

detailed regulatory system in UK was identified
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Figurel. 1. 1 Safety activities related to human and organizational factors
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Figure2. 3. 2 Overview of review items for human factors engineering in USA
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Table2. 3. 5 Review points in the proposed guide on human factor engineering
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Figure2. 4. 1 Major elements in Human Reliability Analysis
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Table2. 4. 2 Comparisons among classified HRA
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Macro
Cognitive

X 2. 4. 2 Macro Cognitive Model
Figure2. 4. 2 Macro Cognitive Model

JREGR FATIRIE DOFAE ST OFE RN S E ANBIRFRDO X A 7% 5 DIZHEN L= &
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2. 4. 3 Macro Cognitive Model (28T 5 AHIEFAD EJH A
Table2. 4. 3 Proximate Cause in the Macro Cognitive Model

Xt kS B s AREROERE

2TOERR AR: Key Alarm Not Attended to (FEELZEIRITEEZIDALY)

KR DIERE MP: Misread or Skip Critical Step(s) in Procedure (FIEZDEELRTYITEHRARDINAF VT B)
RUREDEE

KR D EEfE SA-1: Data Misleading or Not Available (FRfEZIBLLSHIERNHEH . AFTE%LY)

SA-2: Wrong Data Source Attended to (& >7=1&FHRIRIZ;EE 3 5)

SA-3: Critical Data Misperceived (EEIEREROTERHNT D)

SA-4: Critical Data Dismissed/Discounted (EERIERMIN TSNS H ., BHRHIND)

SA-5: Premature Termination of Critical Data Collection (EEAIFHRDINENTTELHFEFER T T D)

xRS DETE RP-1: Misinterpret Procedures (FIEEFE>THIRT S)
RP-2: Choose Inappropriate Strategy (A EEN7%f IS Z &R T B)
BIEDEST E-1: Delay Implementation (3E{EDEITISENS)

E-2: Critical Data Not Checked/Monitored with Appropriate Frequency
(EEGERE BUGRERECRELGLY)

E-3: Fail to Initiate Execution (#2{EZBHIRLZLY)
E-4: Fail to Correctly Execute Response (Simple Task) (BffiZm2R7I1ZH VT, BIEEZIELLEITLELY)
E-5: Fail to Correctly Execute Response (Complex Task) (#E3#7HARVIZENT, BIEEZIELLEITLAELY)

K2, 4. 4 B ROETORBUCHET 2 ARIHRRD A 7 =X L

Table2. 4. 4 Human failure mechanism for detection and noticing

B - [OTORKICETIAMBEROAD=X L
EFE — Fa1—0ZEIZROHEL
BERICETRERE — RERBEHIEFTELL
ERICETLRERE — FTEDOHH

Fa1—DHE — Fa1—DBELEL KINEL
X1—DOHNE — 9L EELFa—

F1—DNE — BEHIETLH. EELGX1—

FH8 — FHELTWSFa1—¢ EEOF21—LDIRIYTF
EHRE — BHEROREDEE

£2. 4. 5 M- KOS ORBUIET 5 MR8 KT (PIF)

Table2. 4. 5 Performance influencing factors for detection and noticing

BEN- R OFOLKICE T 55 MG EE F (PIF)
Fa1—DFE ARV D AR FRIDEHS. HE AR
Ea—< Y RTLAUETI—R, FIEE

BEOAE. TE.ER (81 . BHMINIT X,

M ERER, RRADLELAH, RFE)L, B - BENAIRES .
ARU R, EfE. ESILERERE
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LU S, ZOXIICEMN MBS R T — 27—V EHEATEL01E, 4
RN EZDO L) BN FRNICAE SN TV D HAICR O S, IDHEAS 2B W T,
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Table2. 4. 6 Challenging for advanced Human Reliability Analysis
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EE ELRELE HOE - N, KO AR
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ML) |alyvarai—REE
% i | Type A 1&C ICBIF 28RO T Y V7 | KRERKAGDZ 2T DEE
W7 L—v v, BEOER
g =5F KHI - (EIERF D E R
Type B K - E IO EE SEFEDS AT DEE
Type | C1 BT o ADERE
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N—2
c2
FlEE
btz
C3 BT o ADERE
[EIfE1T 2
BISHE

BRE OB BN T, HEE-CER - BERSS OBRGH, FIRESIRET 17T L0
BARIZHOWT, REHEEFH N O ERFIRETT T v M REROL VI B2 5 2 D HE
ST T, BE, AMLPRGZHMT 5720126 5w OF BT 0K K OV
Hildhm &2 K Loo, ARSI FIEOR S Z O X 5 ZRiREIC O W T2 D 5 2
EIWNHEHETHD,

2. 4. 2 AFHMEHEMEAEAT FIEO N TR G TR - B R F55 ~ o g F M O Bt
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DEBRBENERTH DX A7 T E T 57200 NG EMEMRT FIE2HET 2 &
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T, FEEECAR T E 2 FRNCREE LA L L TR 2 EBMO CEHEETH D,

IO, BB T BB AETNVICESE, BRILTEATAHTHLIATA 7ITLD AR
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DX AT G ORER, AR O EBER 2B F 2 . Z OFEATREME A KT 5 72 DI
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EHEL TS ZEREETHD,
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Figure2. 4. 3 Relations from task analysis of potential human errors into

the other HFE processes
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