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Abstract : This study developed a Safety Culture Impact Assessment Model (SCIAM) which consists of a safety culture assessment
methodology and a safety culture impact quantification methodology. The SCIAM uses safety culture impact index (SCII) to monitor the
status of safety culture of the NPPs periodically and it uses relative core damage frequency (RCDF) to present the impact of safety culture
on the safety of the NPPs. As a result of applying SCIAM to the reference plant (Kori 3), the standard for the healthy safety culture of the
reference plant is suggested. SCIAM might contribute to improve the safety of the NPPs (Nuclear Power Plants) by monitoring the status
of safety culture periodically and presenting the standard of healthy safety culture.
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Table 1. Safety culture indicators

Top Indicators Indicators Evaluation Indicators
1. Personal 1.1 Compliant Technical guidelines and

Responsibility ' P procedures violations
2. Effective |2.1 Safety Information

Safety-related Meetings

communication Exchange

The ratio of current personnel

3.1 Resources and quota in department of safety

Inspection of director, vice

3. Safety values t
president and manager

and behaviors
Leadership

3.2 Safety Inspection

3.3 Incentive Safety-related Prize giving

3.4 Emphasizes
safety

Meetings organized by director,
vice president and manager.

4.1 Operating
experience

Operation experience and

4. Continuous reflected informations

Learning 4.2 Self-evaluation Self-evaluation
4.3 Training Safety training time
5. Problem | 5-1 Problem Check Safety inspections

identification Repeat the same field of safety

and resolution 52 Trends performance indicators decreased
Mi‘[}a;?fll;m Modify temporary work plan

6. Work Process

The ratio of revised procedures

62 Documenting in revising period
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Table 2. Weights of the indicators for safety culture assessment

. . ... |Rank . Lo Total
Top Indicators | Weighting ing Indicators Weighting weighting
1. Personal .
Responsibility 0.400 1 1.1 Compliant 1.000 0.400
. 2.1 Safety
2. Bffective | 43¢ | 6 | Tnformation 1000 | 0.036
communication
Exchange
3.1 Resources 0.535 0.027
3.2 Safety
3. Safety values Tnspection 0.241 0.012
and behaviors 0.050 5 -
Leadership 3.3 Incentive 0.118 0.006
3.4 Emphasizes 0.107 0.005
safety
4. Continuous 0.101 4 P
Learning ’ 4.2 Self-evaluation |  0.540 0.055
4.3 Training 0.163 0.016
5. Problem 5.1 Problem Check| 0.750 0.152
identification 0.202 3
and resolution 5.2 Trends 0.250 0.051
6.1 Task 0667 | 0.141
6. Work Process| 0.211 2 Management
6.2 Documenting | 0.333 0.070
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Fig. 1. An accident model associated with nuclear safety culture.

176

o
N
o

QHAEEH 4o ofs) o] Hnz okiEs)
ofo] ofgk AL Egh 24 A mEm AW 47}
th 22 AbaL HES RFarsto] QPAESE Al HdlE
7H1:ﬂ—3]_011 ou;] ]L Fig 1314. 7H:]_

ZA] ARl Hea) Zo] whA| Al Hafjo] FF
%3 AAAR =21 9 S5 solrh
z710] o5t k2 PSA o] 7]7] Aufjof

A HE A o)2 eistel] gist 717
< 257} EARICkR 2714 shakl 4
ow uhwol] BolAgh WL PSA mele)
o ST 270 WA Al ol $ais
95t 21| 50] LAUe) BebHat Wl o3 Al
g 47} Qe & ATolAE of F b dee
Sto] QEARE) wmAldile] uA)s A A
F3t stelen ol UEhr] $I3t A|EEMH Relative
Core Damage Frequency(RCDF)E A 23}t A= A
O3t RCDF= PAwatg ol o3k Aefalel =as
e S7REEA TR AE Alow wdEh

A )

2
ol
(9]

b
rO

ﬁ%r_
Ti'm

PO ot O ol
-{>U
N

o e (o oft X
% to
du N

N o

7

>

(

_‘Eiz\r:

2
RCDF=Y,RCDF,

i=1

@

CDF,(SC) —
CDF

CDF

RCDF, = % 100

(€)

i=1: 7]7]2AHW), i=2: 217+9 Z(HE)
CDFi(SC): oPHEs}e] Faks 183t WeAlBAHIE
CDF: 7]& PSA HEo] - AlEAM| T

BB}l ol S

A dare FAAe)
& el ofgch ol 2
Hwo 717] M) ARelA ekt o]
ohiet BEARE Ehon A 7] A A4 A
ool tpehd Zloltk. ellE So 2 ATl &4
93 gl BIA 5 A7k ek o] F A Bz of
3 et AR AT o] Y2ES Bejske Auld
o wgElo] Felolgl A ¥ Ao Wxel 1y
5o ARl 1Y SERT 2L Foltk o714 4

i)

el

o of

]

sl "t wsEH el 7 e HE S

tjak =Ll 2 ZAel @Fo] flojlox ALt
%= olck. o]efgt €3] WlEef PSA BH g o] 7]
AL Al ABRAL KA ek 019 2

o AASE slolelo] QLuEIte] S HUTIel]
Hoﬁ Common Uncertainty Source(CUS) B 292 A&
stk ko] 2@ BE Qeluago] oegiE

Journal of the KOSCS, Vol. 30, No. 4, 2015



25 w23 9ok 7]EAR (9] gEHs X7} 4]
@&} ol n+1719] SEH] Fom RHHTL 5
yakaict.

X, =m, X [T X777 @)

j=1

Hi; =0 ®

Mot =0 ©)

Jj=0

X xo Sl EBEUE 2(uncertainty
source)oll o3t P Wt X, (j=0) Xof o
gk jRIAl CUSS| F&= dehdlth o714 X 9 4

G A ©2 1% 0, 7
Yoy XXy % SOl g
reference 2 AEl5}1l o] WHE

pj(correlation fraction coefficient):= Th 4|73} o]

AolE) p,= X0 tigk CUS ;2 ¥ vj&o|y o}
& A8e wrET
pl] = 012;/012 (7)
Epij 1 (®)

©

CUS WHlEollA S8 AL p= Tkl 2+ 7|2
AFAE Q] CUSE Aolsl= Zlo|tl CUSE Aolsto.
A ZF 71 EARA Afole] FEAQl 91 whofdk 4= gl
o p & FTORM FFA] U FFo A7|E
& 7k ek

CUS HHEelA & F83ta g 7]
715 &l fiel 44 = cuselH o]at
TEUA FFY 2715 Uetle W57t p ol
OPAES7} PSARE Q] 7|7|Aldo] m]x]= ke 11

o] 9la) WA CUsE Holeisich 35U ¥
Frotal = 71718 Sshrl sl g efE Cuse 7171,
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. Component | Systme Failure
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AFTPOOI9RS | 3.51E-02 | 8.6 12 1 2
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Table 4. RCDF of the reference plant

SCII RCDFHW | RCDFHE RCDF CDF(SC)
10 0.00E+00 0.00E+00 0.00E+00 7.32E-06
7.5 4.28E+00 2.96E+01 3.39E+01 9.79E-06
5 1.00E+01 7.69E+01 8.69E+01 1.37E-05
25 1.81E+01 1.55E+02 1.73E+02 2.00E-05
0 3.05E+01 2.89E+02 3.19E+02 3.07E-05
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