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Abstract

Organizational factors are referred to as the factors that influence the achievement of a goal
of an organization. Latent problems of an organization could contribute to causing human
errors in such stages as design, operation and maintenance, and furthermore, leading to an
severe accident. In order to evaluate an organization from the safety viewpoint, it iS necessary
to identify the organizational factors in a systematic fashion. In this paper, some efforts to
identify the organizational factors in Korean NPPs are presented. The study was performed in
the following steps: @ Reviewing the definitions and range of the organizational factors used
by the previous 13 researches, @ Structuring the organizational factors by screening and
collating factors, @ Analysing the organizational factors that is considered to have contributed
to the trip events based on the trip report of Korean NPPs, @ Suggesting a more reliable
taxonomy of organizational factors for event analysis by applying the Onion Structure Model
to the selected factors.
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of ZAIA B Aol A AAIG 174709 2ARIAES AEstdlal, ol& vtgoe® Ho @&
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2. 7] 98 2HARAT B4
7] wAE 137He ATRIAE dAoR 74 A7 dR AR F 1740 24079 golo}
g WA va/EAsgn. ge FAAE o AAE AAm WESATARGAN FI@

H]
‘ORFA ProjectE EUZ AHEAS 8, 24045 &3t st}

2.1. OECD/NEA H 1A

OECD #13te] NEA(Nuclear Energy Agency)dldE 94dE A3 713F AAA Ak W AMAE
T B FEo] A Ao w gk ZQlol w A A Q1A e tig A4 eSS =7
H oAtk ool wel 29 qrATIHe] FHE o yete] dEvtES 2Weke] “Organizational
Factors Identification and Assessment” 9] 34S @A 7oA 7lF 3193 o] & vlg o2 OECD+
B Ao A 127F4] 9] 22 Q1AE Al Al 8t Ht.

9] 393 g (External Influences) %] % ¥ & (Co-ordination of Work)

= %9} A2 (Goals and Strategies) ZZ) A 2] (Organizational Knowledge)
A9 7153 75 (Management Functions and Overview) A 2} 3} (Proceduralization)

A1 v & (Resource Allocation) %2 & 3}(Organizational Culture)
14219 #a] (Human Resources Management) %2} 8}45 (Organizational Learning)
¥ % (Training) 9] A} 4% (Communication)

2.2. BNL-NRC &% 4974

BNL-NRC R4 350091 7ie] i g 3 S
EoA 9 A A-H] MEH O AFHE AAES EEFIAL ol A4S F F
20719 ZAJA7E mEHAoH #E A2, AL E, 221 5

F2 PRI 53 NRCY 2Ze1x Hoe o zA0x Aoz B FIFS 7 FH =
A2 ALE 93 WHE FoA 7P dEl &Rl (Work Process Analysis Model
Apostolakis, 1999)%= NRCY Z=ZARIxE 1 7|FLo 2 a1

2.2.1. #7] A4 (Administrative Knowledge)

2+ Z A (Coordination of work) Z 2 %] 2] (Organization knowledge)
¥ <3} (Formalization) &3 o (Roles and responsibilities)
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2.2.2. 2JAF A% (Communications)

2] B 2 E(External communication) ..
15728 HEAW A% (Intradepartmental communication)
4

X7 A% (Interdepartmental communication)




2.2. 3}H(Culture)

#3}(Organizational Culture) oF A &3} (Safety Culture)
2] 2] (Ownership) NF=

e

o N

(Time Urgency)

2.2.4. 2 AFE A (Decision Making)

>} 4 % 3} (Centralization)
(e}

L A 32} (Problem identification
¥ 5449 (Goal prioritization) It} )
A

2} 1) £ (Resources allocation)

B oy | B fdN | o
lo,

% (Organizational learning)

2.25. A& 2 & (Human Resource Allocation)

=3 9 7}(Performance evaluation) 714 A 2} (Technical knowledge)
¢l A A (Personnel selection) ¥ 9 (Training)

2.3. Swiss Federal Nuclear Safety Commission(&¢2 A% 42 dAL3)

1995 291~ A AAEHAds| e 292 dH A ES NS BHAA7 L S
st7] 918 A 1ES A2 oV]elA AAdE BuAE dHEste] oo Ao AE gy
o oo tig F7PH S AAShE Aotk o] HuAE hHEste 3 FHOoRA “EATS A

Aleta 1 AL A A SFF T

oFA 2 & (Safety objectives) WAl 2F¥) (Radiation protection)
ZA G 7 =g (Collaboration between organization units) At ¢Hd (Industrial safety)

%4 2] (Quality management) o] o3k e =(Attitudes to staff)
$- (Operation) ¥ ¥ (Training)

X 2=(Maintenance) H] -7 (Emergency operation)

714 A 1 (Technical support) ok A 7 E(Safety review)

2.4. HSE Health and Safety Management(%¥ = R ZAAGAFAHE - natd#)

¢ HSE(UK Health and Safety Executive)?] FA7FAEF2 tf-i stshibde] digt Aol
th old #EFo ExE ALH 9d = EA(Quantitative Risk Analysis)oll do] ZZ/7 ™o
890E Foldle WHE FEA7I= Aol oled AFE HtE o R HSE®E “AH3] 71&4 9

1. =
1] =”(Sociotechnical Pyramld) 2dS WrEAY o] BEE 579 AR F8 WFE JFXIT

EAN

Al2=®l 9] 7](System climate) . . o
ZZA 3} 79 (Organization and management) FEA Al# = (Engineering reliability)
o 49 Al = (Operator reliability)

A AE T ¥ =9 (Communication and feedback)

2.5. Finnish Safety Evaluation Memorandum(RA &= ¢rAA FA AA)

1991 #AHA= 9] 3] (State Council of Finland)oll A & tfe] otx Q4o 2 FdH2 <l ohd®

el TEHL A% AL TATAGA Wit BeAol Av)sle] Frol vhANArh

7+ (Decisions management) 714 A /34 (Methods and upgrading the professional skills)
2] (Housekeeping at the plant) 2} 5 AH(Resources invested in maintenance safety level)
(Rewards to the plant personnel) = H] 4 (Preparedness of the plant management)

& &3H(Efficiency of management system) A 7§H4d (Openness in uncovering and solving)

7 €1 B = (Attitudes of the individuals) <¢FAA ¥ 7F(Systematic assessment and development of safety)
2kd 7} 4 (Adequacy of procedures) Au)7)A 29 F2H(Resources invested in safety modifications)

ol ox
o o 08,

2.6. Factors to Promote Continuous Improvement Organizations(&=¢9d “X &2 24 %
9 21917

29 dle] YAApe 2191 8 (Nuclear Power Inspectorate, SKD&= 7 74 ANE S mEc} A

A= FAS pEe Astolw ZA obAA AL 9d Aol g dEolrl SKIE= T WA

Ao 7]HkS T3 1994\ W)= 2] Battle Human Affair Research Center®} &&= UxpE of




Aol glol 49 JFS B4 AT 252 BAEAE TAAA AHAem B ek=(Continuous
Improvement: CI) 22 A 2] 7 F83% 5455 ot o7ld e vl 7FA] key process®]
ol gLk Ao A4, 2A%A, Bews, 2%
Y= o] T 2ATFH #AAE 2 7HA JAAEES ZFHJAR B ¢ QY

A & 4 (Problem solving) 3 o] A3 (Solution implementation)

A 7 e (Problem diagnosis) 9 7}(Assessment)

3 9] %7 3} (Solution formulation) 3] = 9 (Feedback)

2.7. Carl Rollenhagen’s model(Z Z33&4 =)
Z2AA4Q ATE FE 2 B 1999dol QI7b-ZZIAet 150 kAT #A T
Hrrst7] fgk AEAAE AA @ 1o 22 A 7k NEH S 7hTh
2.7.1. A1 (Resources) @ Aol Q7] &Fo] ojH HXE olF F ULF T
Lot AFEES AU S s ARESta Pt ofd &5 S e AEES fEe UF
Zpd7olgkal 3 g vk of 7)ol = w3 vheket del A& Jhsstth

O

A B 29 (Information resources) A ¥ 221 (Time resources)
A B 7] % 29 (Information technology resources) A} A A€ (Financial resources)
¢1 7 2+ (Human resources) 7] €} #1421 (Other resources)

2.72. 5 (Activity) : &0l A

o

RER 7 E5ES FA8HE o® Aol

A4 /4 A (Construction/Design) 2ol (Verification)
£ 4 (Operation) #2 (Managing)
=)

1 A] ®.4=(Maintenance) 1 (Analysing)

277.3. 712 #MA A ~ 8 (Technological core system) : A Z~El19] sl=9|o] S0 #&HHE 7fd
2.7.4. &) 2 ¢l(External influence)

T+ A & 3} (Deregulation) AA A F+Z(Economic structure)
A A A A (Political decisions) 7+ A 25 (Regulatory practices)

2.8. Assessment of Safety Culture in Organization Team (ASCOT) Indicators of IAEA
(A ES H7ME AT IAEA A 3F)

DA ¢tHA IS Y3 =g d3to =z JAEA(nternational Atomic Energy Agency)s= €

e AREVMES 2WEY #AJaFS A At INSAGUnternational Nuclear Safety Advisory

Group)< ¢t "Efﬂ S FHE T ASCOTE] 7tol=gl& A A3

2.81. A9} 1 ZZ (Government and its organizations)

=
=
Gl

O

‘ A Kok 5F F(Government commitment to safety) T+ A 71 T(Regulatory agencies)

N
o0
[\

Z] 2-99 (Operating organization)

o

71959 b A A (Safety policy at the corporate level)

7] ) 4= (Corporate level
7159 ¢rA A 8 (Safety practices at the corporate level) 1952 (Corp )

[

2.8.3. ¥H 44 F(Plant level)
o} 7} Z(Highlighting safety) ot 3o U3k #H E(Review of safety performance)
M o) A o] (Definition of responsibilities) &7 & (Local practices)
A A A8l (Selection of managers) A Aol 23 & 7= (Field supervision by management)
DA H 947} A 7] F(Relation between 2+ ¥-3H(Work-load)
plant management and regulators) #Z21#e] B = (Attitudes of managers)
& (Training) 7h919] e = (Attitudes of individuals)

2.84. AT 7] & Research organizations) : ¢FAA 4 A5 (Research input to safety analysis)
2.85. A A 7] #(Design organizations)
A9 orAA ZHS 9T =

(Codes for safety aspects of design)

AAAE 74 (Design review process)




2.9. Safety through Organizational Learning : SOL(Z 3] 8} <
90t = 5d FANLE = A SH A R4 WHo] =T
Zstank, 1 Az WEAT el Ad " AR AFaL AbE] EA =Ro
Azre] FEHE 93 SOL A7¥HS MEdstdt. SOLS  ARS] 7]=4 A
(Socio—technical system approach)e] 7]1%& T3 Qom e obdz A=A ]

4, g oleke st Aol FRbE WA Aladle] FalARE Eoh SOL2 1970¢] 7] a9l
(Contribution factors)<S A Alskal At}

A 1 (Information)

4>% (Communication)

291 817 (Working conditions)

$-9 7 8 (Operation scheduling)
$1%H(Violation)

2 ] (Responsibility)

%A1 7+=(Control and supervision)
1% 98 (Group influence)

7+ 2 (Rules)

Azt 2 A (Procedures and documents)

#+2] (Qualification)

(Training)

13} #2] (Organization and management)
| ¢ %k 3= (Feedback of experience)
9 # (Safety principles)

2

#2] (Quality management)

R 4*(Maintenance)
/A5 71 (Regulatory and consulting bodies)
o3 g (Environmental influence)

TR e T T NI )
oﬁéﬁmﬁrzﬁuﬂﬁ ri‘dm

2.10. Cognitive Reliability and Error Analysis Method : CREAM(214 Agx 94 o F
Al W)

CREAM< #tA AHHE #A48ta 249 3 AxE vy 43317 93 Aoz A 1998d

Hollnageloll 2]&] 7§3t= 91t} Hollnagel tha9 ®WlF9} AES AA 6

2.10.1. 2% (Organization)

M

B4 Ao (Mdintenance failure) A A 7 (Design failure)
FA A3 47 (Inadequate quality control) ¥-7 23 2F¢] #1] (Inadequate task allocation)
el = ](Mdndgement problem) 213 & QF# (Social pressure)

2.10.2. ¢JA}A % (Communication)
‘ A& E A 9 (Communication failure) AR Ao (Missing information) |

2.10.3. ¥ (Training)

‘ &3 7] < (Sufficient skills) ] 2] 5= (Insufficient knowledge) |

2 % (Temperature) % 7] (Humidity)
%S (Sound) % (Illumination)
2.10.5. 2FY9 Z71(Working condition)
=3 Q F(Excessive demand) F244d3 © =9 (Inadequate team support)
248 293 v X (Inadequate work place layout) — E7F% 4 <l 2] A 7H(Irregular working hours)

2.11. Technic of Operations Review : TOR(¥Y9 HE 7|198)

TORS AeEdy At WxZ 93 =124 1973 Weaverel 28] A A E At Weavere
22 Yo ZAAste of| 2 AR AAER Qe 9 SR/ Bk Aolw, o] SEARE
3 Bk of7] AduH ZARJAELS SJAA AN A=

< TORS &3] 24 = vk =
THE #AY/AE Y SJE2A Aty 7o IS v E gl

% # (Training) 2 2l (Responsibility)

A3} #) A (Decision & direction) 7= (Supervision)

22} 715 (Work groups) %74 (Control)

7§61 &4 (Personal traits) 2] (Management)




2.12. TRIPOD(E o] X &)

TRIPOD+= & A§-3]Ake] A freAb 2 @95 913 19941 Leiden and Manchester 1%l
af AAEo] o]F WS tE AfFIAbEel o A&, HHEJAT dd TRIPOD:= Abale] 9l
el FHE dAvet] el AAEJ oY o] F Abar EA e AFEE A HEA 2] b
& sl Y =24 22o]A HYY. TRIPODE o]E% 7|wke AlnE AHH0 <
(Chain of causes)E =4 Amdte ‘Atz olrt, TRIPODO A = %4 <1A7F GFT(General
Failure Type)gl= WA o2 YEldY

o o2 lo

01 A %F(Hardware defects)

3+ A Al (Inappropriate design)

A 2] (Poor maintenance management)
¢ o A x}(Poor operating procedure)
%#3}= %7 (Error enforcing conditions)
#+2] (Poor housekeeping)

= 3 (Incompatible goals)
¥ (Communicational failures)
7} (Organisational failures)
& ¥ (Inadequate training)
"o A] 2~ ¥l (Inadequate defences)
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2.13. Ontario Hydro Performance Assessment Report(ZE#] 2 8 3 HI/IE 1 A)

HZ 2t 249 Y9238 (Ontario Hydro Nuclear: OHN)¥HA A= T} & Whd Ao H|8] &80 @
A= Ao® ZAEATE ol W V|zre] #y, #A, FAY Aol AHEHAY] w3
o. 22 93 OHNS S59H/E34ed S3H7HIPA: Independent Integrated Performance
Assessment)E  AAE7IZ AASATE [IPAE IR 89 AE Y93 (NPAG:  Nuclear
Performance Advisory Group)olA A3 3tl. NPAGE 3/M€7ty #H7F A9S Ea #dg BiA

T sk ol oA Ry A SRR 2ARIAE RS = FAN, IPA H A7}
7IRko & 4ke a4l 8l (Key issue) 52 AR WS &t Bodrh

2.13.1. 49 ¥ty 4 (Managerial Leadership)

29 2 <A (Employee accountability)
#g] 75 (Management oversight)
#a] B3 (Managerial practices)

&

r
|\

7@l %9 (Support of lower level management)
P
2]

i=]
T [}
=2 2] Al (Lateral working relationships)

i

2.13.2. £3}9} EF(Culture and Standards)
¥ 3}(Culture)

.. . 3 = (Standard
2] A2 A (Decision making) (Standards)
2.13.3. 2913 43 (People and Performance)
2.13.4. A3 A A (Process and Procedures)

e %] B (Perf itori

3 3}\ =1 ¥ (Performance monitoring) T4 I (Root cause identification)

A 2} 21 (Procedural compliance) ! -

293 2 (Quality assurance) H ok 2 73l (Security program)
23 74 (Processes)

X_} 4 E&(Work protection)

2.135. st=4 o9} A A (Plant(Hardware) and Design)

7} 3 Ak (Operability determinations)
AA EAs/EE e

(Design documentation and change control)
As /2219

(Systems engineering and programs)

EAAE 75 HAAA I}

(Safety system functional inspections results)
A AdEH 2w E Ao

(Plant status and configuration control)

2.13.6. & 3 29 (Organization and Resources)
Fo dFs HA= 4 F/H 7
(Assessment of collective agreement issues affecting performance)

=% A (Labour relations)




3. dEENS B9 24A% =%

3.1. d7MY

7] FHE 20 AFES AHEA 7t AFEd 1 T8 AduH ARV gon, vjsze ofn
E 7HARA golo] AEs vE2dA & Aee AF ddEn w13 o Aol A A AgE KElo|
Me TAsHAN e Ao A= de YEhbA e A% Atk oln o] HddT
EollA =& s dE 4E v, Bes FAFToRAN 2AAAE =EE WAt skt
ORFAS A& nigroz Qlatse digh AEEAS Sa Jddoz Ax Bert ve QIAEs
S Al FAE U E TR = AAES HEste] MRS 2R AAE Fs

3.2. The ORFA Project

321. 7 &

ORFA ZRZAEE= 1998¢ 8¢ Aol #dd fFo og vl daAds 7438t A%
Sl o] TEAES BHe thge ¥ Aol

O 9 Z=re] 949 #d" 220 el A A AAE FHEE FF AT AAE FHa
@ 9 b o] 2HAA W] HEE ) AHE 7be e o] &S wHETh

o5 93 o] TRAEE A AT ToAdY AYES AAGL AuUE FPse 237
Azte] digh FAAES Zowl =t o] HANA ko] 27 oA A e 137kA] Aol A Al
Alg ZZRAAES Yo R sto] 7o HEE AAstgen, WEEaE F5 AFH AAES I
v Az Fa AFEE Qxte] g §FE BAS AFEIDS A

2 AFdAE olF d&etd, 2ARA AAALS v o R X aH QAE AA S AY, 137]¢]
Aol A wel, nEA AFH ZAMAE AAsE WHS T8 UEe ZAJNAAAE ALts

o,
3.2.2. ORFA Model

ORFAS] ROl fA1e vl 7HAt A48 e @ 49 Kol EAshe P& Agshol
13719 Aol A Axd F 17370 JAAE 63719 AR Yepdilon Z; IAER = AT
BES el GHUAGE 31 #5) 97 AW el Ao i 3251 Do) B
¥ 32 AFnd okojxg
NRC 0= |XE7H 23 (Nuclear Regulatory Commission)
SWIS ARA AY AT 0N 2 5| (Swiss Federal Nuclear Safety Commission)
OECD OECD/2 X212 3 (OECD Nulear Energy Agency)
HSE A2 BHONMMAHE — BHOM 22| (HSE Health and Safety Management)
FIN oigte - o™ srA A 2HFinnish Safety Evaluation Memorandum)
SWE [|[AQlE - XIHHE 2™ XXO @0I(Factors to Promote Continuous Improvement Organizations)
gllgh2l 22 (Carl Rollenhagen's model)

CARL E—
(

ASCO| CtM 23 EIIE 28t IAEA XIZ&(Assessment of Safety Culture in Organization Team Indicators of IAEA)

SOL XAstEES S8t otM A &Y (Safety through Organizational Learning @ SOL)
CREA OIAl Al2INY Y 2F 24 98 (Cognitive Reliability and Error Analysis Method : CREAM)
TOR 29 AHE J|Y(Technic of Operations Review : TOR)

TRIP E2t0I Z =(TRIPOD)

OHN 222 £ £3 HIIE DA (Ontario Hydro Performance Assessment Report)




3.1. ORFA MODEL
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33. A7 4
331 o] 4]
Ao B 93] a3t 2ol §ol

=

golativh. (19 31 #F=x)
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5. Onion Structure Model

5.1. Onion Structure Model

Onion Model& T+ FH 9 field”} 247 IS st 9o, 7]
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=5 1 H7F FolA WA mpA o= worker(5 level) Fo®E 5T Q9]
worker level(Zt4 A} 5)2 Q77 A SlH#H o] ~E X &3t 7ld |t} Onion Structure Model
2 dutdgom izl AL AE ke JFS v A= JAAER FAEH Ut o] REe 7
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5.2.1. Onion Structure Matrix
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3 5.1 Onion structure matrix

level H Al o X} 2t O Xt level H Al o X} ZHE O XL
5 attitude OB facility size 2 &/4H|
motivation facility age SPN=ES
worker morale SO 2 explicit job structure XA
work environment e plant/site | explicit procedure (BXH/2AM)
training == site public relation
selection A2 milieu
4 professinalism oist )t 2ol leadership ability1 (BY)
work unit| team maintainance management structure (F4d)
team dependency corporate size
team structure 1 corporate age
human factors engineering immediacy in addressing problems| & &It 2¢/6H 2
management style 2 39 corporate technology level 1 (DIA ES))
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