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1. Background and Introduction
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large and complex system into a social disaster
» non-injury system loss with low self-motives

» latent hazards by multiple barriers and DID

» rare data for learning from errors

» tightly-coupled but delayed risk

» out-of-loop by the partial automation/integration

- 2|8¥Hviolation)2] &2/ (2015/2019 0| & 5]) => more vulnerable & quarrelsome issue

0| 2| ‘g (exceptionality) : & Al/0l| & &l HE| Hro| =X

A Q1 (responsibility) : 2t X}/O| Sl 2t A| X} cf. Sharp-End/Organized Irresponsibility Issue
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2. Violation as a Safety Culture or HF?

» Human Error including Violations?

> Safety Culture Issue => Attribution Error!!! Ef%/ L] 214f

- & A A Triviality ; self-evident factor to all Events negative or positive

- SZ X : Convenient Termination Criteria to Event Investigations
- &10|d : Artificiality to Countermeasures
» Prior Studies
> Violations in Safety Culture Management (2015 O| 23], 2015 Bt 7| %h
> Types of Violations (2016/2019 0| £ 3|)
routine/permitted violation,
mannerism, negligence, avoidance, by-standing...
Optimized and convenience violation...
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A Preliminary Study on the Culpability of Violation Errors in Nuclear Events and their Investigations

Unknown unknowns

E.g. combined effect of H
earthquake and tsunami H
on multiple units at

nuclear power plants

Known unknowns

E.g. we know that we
do not know when an
earthquake will occur
and how devastating it
will be

that earthquakes
tsunamis occur
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-Misapphication of good rule

Mistake

I .

Irtended
Action

L

~Application of bad rule
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temporal and exceptional violation...

test violation, curiosity violation, learning violation, asked/induced violations...
after-event violation...

» Influencing & causal factors to characterize violations. :
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temporal
associat

emotional states (fear-

> House Model of Violations :10 keys/152 factors (2015/2016 2Hd = 2|)

» Just Culture (2019 NSSC, 2020 Jung) -> Validity of Responsibility

» EOC(error of commission) and EOO(error of omission) (2019 Kim)
> Security Error & Fitness-For-Duty (2018 A| &0} 2|, 2019 & Ztd 2|, 20204 d =t

3. Analysis of Culpability in Violations
Culpability of Human Error

» Validity with Objectivity

> Responsibility Allocation => Sharp-End/Organized Irresponsibility Issue (2016/2019 0| & 3|)
Technical Approach : Human Error 1.0~3.0

» separated/layered analysis - new type of human errors during event investigations
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- Multi-layered Analysis with three additive layers of analysis on events. e vsin | | Rt Tecsion || st e
» L1 : functional level of events (event sequence) AN
» L2 : behavioral level of human assignments : R&R e
» L3 : culpability level
- Two Separated Dimensions of Culpability
» Validity to Blame the (Personal/Org.) Responsibility keys sub-factors
X o ] consequence loss/damage
» Worthiness to ask (Personal/Org.) Responsibility for Remedial Countermeasures (negatives) p:ﬁ?\gf:stt —
intention value gain gersona! value . e -
(positives) g%?(;/rtsamence v
4. A FRAMEWORK PROPOSED FOR VIOLATION INVESTIGATIONS mis-captured leded i domai tas)
. . . . rue rseti/detatls -
- Human Error 3.0 changes the main focus of investigations from the factual | rule rule purpose intended ;
causes to the practical countermeasures (2016, 2018, 2019 Lee). perception p’“hey"isf.‘fa‘? of rule-breaking .,
. . . . . vailabili Ica’
* Multi-layered Analysis with three additive layers of culpability. avalently 'Sf;‘;‘;fma“"”a' _
- Simplified Haddon-Matrix CtA| S /CtEH 24 ; 130 A] Mt He E4A intervention peer oy
> 7| 3 & %! : three basic principles proposed ot o ST o ™
(1) -FILX_!(_T__E—) I:Il E:” _?I;-Ix_! management EiCB
(2) jt_ll-I (l)ZI (respo.) < :rll—'l Ol—l-/% EEI' (Capablllty) experiences Jgelzjr;rggled
3 O_I O EH XH others
( ) = I—(Cause) < -1 (countermeasure) organization (selected in domain org)
others (selected on purpose)
5. Conclusion and Discussion o peww Eoprr
- How to Treat Violations in Nuclear Events? = e =715
—>) EE =5 I =] AlE2g o
» Safety Culture? TUEY Al
» (Personal/Org.) Responsibility?
» Remedial Countermeasures to Enhance Safety . Ay | e
- INVALUABLE LESSONS LEARNED for Nuclear Safety =
» Retrospective to Proactive ar P s
» Subjective Importance of Events = CESIES
- People Analytics with Big-Data
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