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Introduction :
Current status and need  to R&D 
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Introduction : Current status (1)
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Introduction : Current status (2)
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Introduction : Current status (3)
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Introduction : Current status (4)
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2013년도 6개의 발전소 안전문화 평가
• 협력업체 직원 포함
• 직급별, 직무별 적정 배분



Data Analysis :
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1. Database for safety culture related incidents
2. Identification of safety culture-related contributors 

(IAEA HSC model)
3. Data analysis 

Need to an assessment of safety culture-related 
contributors as an error precursor to the incident/failure



Database for safety culture related incidents

• Using a grading evaluation results report in OPIS of KINS 
(OPIS – Operational Performance Information System for nuclear power plant)

• During 28years from 1993 (INES system was firstly introduced in Korea) to 
2020

• Among the events with INES grade 1
• A total of 24 incidents are derived as safety culture events

Number Unit Date Failure type Reactor type Site INES grade

1 WS U-1 1994-10-20 HE CA6 WS 2

2 HW U-2 1997-01-17 HE FR9 HW 1

3 HB U-5 2003-12-22 ME KS10 HB 1

4 WS U-1 2005-11-06 IC CA6 WS 1

5 HW U-1 2006-05-7 HE FR9 HW 1

6 WS U-2 2009-09-03 EL CA6 WS 1

7 SKR U-1 2010-09-17 HE OPR10 SKR 2

8 KR U-2 2011-06-21 EL WH6 KR 1

9 KR U-1 2012-02-09 HE WH6 KR 2

10 HW U-6 2012-11-26 HE KS10 HW 1

11 KR U-4 2013-04-14 HE WH9 KR 1

12 KR U-4 2013-04-14 ME WH9 KR 1 9



IAEA Harmonized Safety Culture Model

• Developed with IAEA, INPO, WANO, RBs
• 10 Traits & 43 attributes

• Currently being updated and expected to publish in the IAEA Safety Reports Series
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Identification of safety culture-related contributors to 
events precursors

 Mapping using HSC model
- Identify the causes related to safety culture in each events

→ Using the accident/failure investigation reports in OPIS

- Compare HSC model with the causes derived
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Classification of events with safety culture-related 
contributors (1)
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Classification of events with safety culture-related 
contributors (2)
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Reactor type-based

Site HQ-based



Frequency of occurrences for safety culture induced 
events per reactor type
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Frequency of occurrences for safety culture induced 
events per site HQ
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Example:                 Bayesian Analysis for IR

sigma mu
ME 0.66784942 1.9459101
EL 0.66784942 1.3862944
IC 0.66784942 0.6931472
HE 0.66784942 2.3978953

sigma mu
ME 0.6678494 0.693147
EL 0.6678494 1.609438
IC 0.6678494 1.098612
HE 0.6678494 2.944439

median sigma
ME 0.660520125 2.172849666
EL 1.781041034 1.272082008
IC 1.406307341 1.445909402
HE 3.592055452 0.463831377
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Prior distribution Maximum likelihood distribution Posterior  distribution



Social network analysis (SNA) :
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1. Method
2. Modelling
3. Analysis
4. Result and discussion 



Social network analysis (SNA)

 A systematic framework to retrieve meaningful information from a given 
network, which consists of actors (cf., nodes or vertexes) and their relations 
(cf., links or edges). 

A B C D E F

A 0 1 1 0 0 0

B 0 0 0 2 0 0

C 0 3 0 0 0 0

D 0 0 0 0 1 2

E 0 0 0 0 0 0

F 0 0 0 0 0 0
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SNA Models

• the value of density
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• degree centrality 



SNA Modelling (1)
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Safety culture induced event network for reactor-types



SNA Modelling (3)

Safety culture induced event network for HQs
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SNA Modelling (4)

Safety culture induced event network for HQs
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Safety culture induced event network for reactor-types



SNA Analysis (1)
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SNA Analysis (2)

Safety culture induced event network for HQs
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Safety culture induced event network for reactor-types



SNA Analysis (3)
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Conclusion
 This study is aimed for analysis an effect of the safety culture-related contributors on the 

component failures and events of the NPPs.
• To identify 24 event sequence preqursors among the incidents/failures occurred during 

28 years (1993-2020). 
• To classify safety culture-related contributors using the IAEA harmonized safety culture 

model (HSCM)
 The social network analysis (SNA) method was applied to analyze the effect of the safety 

culture-related contributors on the component failures and events for each reactor types 
and each site headquarter respectively.
• IR.2, LR.4, IR.1, CL.2, LR.1, LR.6, CL3, WP3, IR3, CO5, PI2, PI3, LR4 and CL2 

attributes were derived as major safety culture-related contributors event sequence 
precursors to component failures and events

• The safety culture induced events were highly related with D type reactor, F type 
reactor, and A type reactor in the order. 

 It is expected that the SNA method can be usefully used in deriving the safety 
culture-related contributors as the event sequence precursors to avoid recurrence 
of the event or to prevent a new event consequently. 
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