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Objective: This study aims to develop a process for identifying good practices for
safety culture through the analysis of successful work cases, to apply it to domestic
nuclear power plants (NPPs), and to review its effectiveness for workers' learning of
safety culture.

Background: While most studies on safety culture focuses on assessment and
improvement, it is necessary to present good practices that are tangible to catch
the meanings in actual worksites rather than to impose abstract safety culture concepts
on workers.

Method: Based on safety culture framework (Choi et al, 2016) and Safety-Il concept
(Hollnagel, 2018), an integrated process was proposed including four steps of screening
and selecting work cases, clarifying success types, identifying good practices, and
evaluating the effectiveness for learning. The process was applied to operational
works of NPPs.

Results: Case studies for applying the process showed that it could effectively
identify good practices and that it had a potential to reinforce safety culture through
the process implementation as well as the identified good practices. Good practices
from successful work cases were evaluated to be worthy of workers' learning since
there would be no chances to derive them from failure cases.

Conclusion: Applying the process for identifying and sharing good practices for
safety culture will contribute to the internalization of safety culture in the field workers
in NPPs and help the organization find valuable insights to improve safety culture in
the reality of operational works. If efforts are continued to learn from successes,
interests in safety culture will be maintained and ultimately nuclear safety will be
ensured.

Application: The process to identify good practices can be applied not only to NPPs
but also to other safety fields such as the radiation use and aviation industry.

Keywords: Safety-Il, Safety culture, Behavior pattern, Good practice, Learning from
success



292 Ji Han Lim, et al. J Ergon Soc Korea

1. Introduction

SRAOF AXE UMAO[SH YT AL O] AW RYXRZE|O| HMESE A25t7| ATt =27t Q| oA, LA, X
M7 SoA RSt . Slm X} E5| (Korean Nuclear Society, KNSyE 2= @A T 7|&9| ZAIXI0| OHHES
ZEHHM O EZLO| EhI 22 HEFQ 2t wotg e AS

of Nuclear Power Operations, INPO)= 2FA|0F A0 LYEE CHMESH Zojsids 2= dN 29 3t
Xg F42 AS FESIYUO{INPO, 2012), =W wAI7|2OME A™ REZZQ| CHHELI0| st AHZ=s WHES HMAlSI2
Mz FEstD A2H(Choi et al, 2016), =X 7| TL(International Atomic Energy Agency, IAEA)= 7 2l-7|&-Z % (Individual-
Technology-Organization, ITO)Zt2| d=#AE LE{dt Al2H H20 2IY W dSA 2SS S Nz 5T ZZxsta AUt

(IAEA, 2016).

= OIMED} &
ZASIA KNS, 2013), O|= AN SHAHS
Hustn oFHEat A

STAOH AL O|F MZ0| HHESIH ZRE D e O JH7|TE SHOE HHERE fIvh CHYot BHo| &S Al=stn
QUCHIAEA, 2019). MIAH KAt 2 AR 3| (World Association of Nuclear Operators, WANO)7F 7H st OPH 23} @lat @40 M MA
YUMo 3 HE(WANO, 2013), XM ES} XM EI LHZ2O| JH LTt ZE(AEA, 2016b), ALZ| A|ARN L0 A CrAst O] A Xt}
o| HAHE STt &= AM(AEA, 2017) SO H 7HX| Al S0[Ct. d2fLt o2{3t =HS0| HA AT AFOM BAXEO0| HHE}0|
thet TAZQl o0& ofsfstn MM HWSst=n =20| &1 U=X[0f CisiMe STt SO dx QFHEStol| et HI2H
2 ZZF9| ot “‘f FES It AIFY A4S 75t wAlo TR0 A, FHHCE ofH dS0| AMEto| Hetet 20l
x|, Q23 FEOL} @47t OfEA HA ZANFHA YD UKo CHsirM e HFLE AL ZIFO| giof 2 QICt Eot OF
e L g S | AEJHI A =AF 32 AYof Ciet 2M2 CHE2 IS AFHS A o2 O|R0fX|7| 0] "StX| Stotof & &5 0|
Lt "msiof g Z=E Qo] 4T HAE Ofsiste Ol F8SHAITH "ojH HSS st OfFH MZEAE X|&soF shX|"0f ChsiAM

= YHFX| Y=ChStrauch, 2015). A X7 THIAEA, 2009) 2 O|= AKX &Z|(The US. Nuclear Regulatory Commission
(NRQ), 2014)7t MAlgte CHHE3%t &0t X|Ho| J2fst 7|58 & = UX|T 0|2 R FHEQl(normative) LHES FaE QI

=
20| M HIZHEISH S5 %A (desirable behavior pattern)2 2 K A[SH= Z{0|0{A] HAlo| Atzto|Lt WEto| 2 MSEED}F A (K] @
£ 427t Ba, o] FL FHHQ A Z HZ3ltangible manifestation)T|X| 20t $&H0|A ZtDtE|7| £ EHChoi and Choi, 2014). O]
T20f IAEA (2016b)E OHHESIE TWIISHE IPHOIA X Ql(normative) H21t 84 7|&% Ol(descriptive) 22 SAI0] F8l0F
St M2 ZZstn Qloh

ret

ol &&oM HHEE BTAIZ|7] st MER BT 2R Safety-ll 0|2 (Holinagel, 2018)2 H83I0] ™ 20N AHES} Tz
&(good practices)s =E0tD 2= YHO| StLES| CHRHO] E 4= UCE ‘Safety-I'2 AFZIO[LE AtLO| Lt AbEE FH3I0] HIfjet
RREE YUt 0|F APt LAMCR UWYS FTSts B, Safety-I's YHE 2F0M nES SHFC RN ChYoh gt
ZUQME X[EHoZ AA-O] SHIEA HSY + ACE ZYBAS LTatoto] UGS gEsta= A=etn & + UM Ol
YoM 2O 7|0t WSO AFEX| EALE A0 FAIE FP SHE EIESKReporting Culture)2| H'dS 7ItHE 4 8=
BRI AAEC

2 =22 olzfs B 2AHSY AT MMt 2MS Soff AHES RHAAS UIsHe TEMAE TS0 MA fT
2T M8el 10 1 o0& HESHY| {3t AO|Ct o|et &) M HMEsh= ny W ZDo|AM =ES AAED E 0t
£ HAlstct
2. Method

It 20| S mEHE

AMHEMCZRE HHES0| ot o018 E&5D AEo| 4% (good practice)S H2317| A= CHS
A C

O} X
47tX|8 D2ofOF SIC XM, OfH AE 24 jaoz MHE HOIZtE Aok sict si%o| R Ty MYUE0| Mulsix| &
o*Ef" AHM 25 24 40| 2 5 AX|CH BE AMESE B LIEMH &= e AlE Mo Aol HFESICEL 2/, 83
A 25 E QM ESE FE3Htangible manifestation)sts FZES FSICHL & [f FA2 §8322 & AQI7te EX7t ULt o
%-"-l FE2 2RECEN HIof Cish CrYst oot EXS HEE Ta7t Ut AW, A4 52 AHES DHads &
Xt & Lt RI7+S 3t 2| K|
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28t Z0|X|2 7ol 8 Z=Xlof Hetst 199 WS YAl (adaptive performance behaviors) S0 EXE 4= U7| WE0)| 0|F Ztot
Sl= Z40| Esict UK, 432 St S50| 2= 0|HS MHED %0 M2s7|0f Helst Z{0IXK|E k| He A: Q|

=
C. O|=0f CHol X2 HTHETA Off S#M BNZ A ENS +dSt=A| 2Fiot

2.1 Safety culture framework to select cases

S8 MEH7E 240l Helsh dSARQR], e Est #Fe| o0|E YRootY|of MRS BESH| ol HHERE 2FEHOIM At
£ Bt =+ U= BME0| 2RIt O2ist ZME2 ALY MYS EYs Y HHESt Q45 EHOH, AFEL0f s &
el %7% —’F%Z‘ T AEE Feot 7|1FES NSO, T LY 22 SBE +HE + Us AES FARI 01F 23 =
o et al. (2016)01IA1 I1IAI5}1 A= HHES TR 7| +ECE BHLE SEE YEOIAULL Table 12 2 AT

=2

_>; -4
g
_l_
r|r
:T
9

Table 1. Safety culture components used in collecting cases (excerpted from Choi et al. (2016))

Area Expectation

Decision Making (DM): Individuals use decision making-practices that design, work (operation, test,
maintenance and changes), and actions taken to abnormal events are judged, assessed, and
accomplished in a conservative manner.

Work Management (WM): The organization implements a systematic process of planning, review,
coordination and execution associated with work important to safety. Individuals communicate and

Human . LT T o .
coordinate their activities within and across organizational boundaries.

Performance
Management (HP)

Work Practice (WP): The organization builds environment for procedure adherence, and strives to
reduce human errors using appropriate program/techniques, to accomplish work important to
safety completely.

Resource Management (RM): The organization ensures that personnel, document, equipment, working
environment, and other resources are available and adequate to support the work important to safety.

Operating Experience Feedback (OEF): The organization systematically and effectively collects, evaluates,
implements, and shares relevant internal and external operating experience in a timely manner.

Problem Identification and Resolution (PIR): The organization implements a corrective action program
to identify potential safety issues, to evaluate their safety significance systematically, and to ensure that

Management for corrective actions are taken in a timely manner.

Improvement (M)

Diagnosis and Improvement (DI): The organization implements a review mechanism to do in-depth
analysis of safety-significant events in the aggregate to identify programmatic and common cause
issues of program, system, and practices. The organization ensures that resolutions address common
causes and their causal factors in advance.

Employee Protection (EP): The organization implements a policy that supports individuals' rights and
responsibilities to raise safety concerns, and internal regulation and supervision not to give
disadvantages to people who raise safety concerns. Managers consider the potential chilling effects of
personnel actions.

Safety Conscious

Working Information Sharing (IS): The organization builds working environment in which workers communicate
Environment safety information actively, and safety concerns or issues are raised freely. The organization manages
(SCWE) alternative path for raising safety concerns that is independent of line management influence.

Just Culture (JC): The organization implements a policy that evaluation and decision of disciplinary
action for workers involved in accident, incident, or error in the workplace are made based on fairness
principle.

http://jesk.or.kr
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Table 1. Safety culture components used in collecting cases (excerpted from Choi et al. (2016)) (Continued)

Area Expectation

Leadership for Safety (LS): Top management ensures that personnel, equipment, and other resources
are available and appropriate to support all activities of individuals in the organization to ensure
nuclear safety as overriding priority. Leaders demonstrate a commitment to safety in their decisions
and behaviors.

Leadership and Organizational Competency (OC): The organization implements learning, personal management, and
Organizational performance evaluation systems which value nuclear safety competency of the organization and safety
Control (LOC) performance of NPP. Incentives, sanctions, and rewards correspond to safety competency of individuals.

Individuals have clear role and responsibility.

Change Management (CM): The organization implements systematic process for environmental,
organizational, institutional, procedural changes that could affect safety so that changes to be
classified and managed according to their safety significance.

2 AF0ME Table 12 THRAE AHESI0] 0[0] SiEEl= AEIE 1XAHCE =TSk AOM AIZISHRICE 1XF Al 47 0|0
£ Qs UM T et AW & oMo SHHESH UMTHA 0 siYste AIE M jaez MYSIRICE AMES EH 2
e EXOZ JAEA (1998)7t = @et 3EHAl ZAT Hudson (2001)2] 5EHA 20| QlCh 2 AT M = Hudsonl| 5EHA ZEES
YT 40t DS ALESIRICE 4B RRE 5 tHA 9| A|5HY THAIQl B (pathological) THAIQE BHE X (reactive) THAIE ST A
oIy, ol I =EIZ3te| EM0f oldl 2t WHAE HE S4uts RS AW $Fo| HHEE[H AT Hgg|of 7| o\t
ofof wat 1xAtxez +HE IS AFHES 1~4CHAQ] LUHMEE HERSIRAT 1 S0 MEH (proactive)0| 1, EEH|HH

(generative) ! AFZ{Ol SHES= AlHIES 24 et 2 MYSHAUCE I ATl 1~4CHA YT MEl= oH= AR Q7| & | (Korea
Institute of Nuclear Safety, KINS)2| T2 TM(KINS, 2016, p.272-293)0| Al RA[Sl= OHMZs} SHHEHAE EM DIERAS 2823 4
QIC}
A .

2.2 Types and definition of successes
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2.3 Behavior patterns and good practices
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2.4 Effectiveness of learning from success
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2.5 Process for learning from success
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2.4 Effectiveness

2.3 Behavior
Patterns and
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2.1 Safety Culture
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Document Review
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Figure 1. Schematic diagram of flow chart for the application of learning from success to operational works of nuclear power plants

3. Case Studies to Operational Works of Nuclear Power Plants
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Table 2. Summary of the evaluation for learning effectiveness of the two good practices identified from case 1
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