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Design Extension Condition
(beyond expectation)
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Strong Safety Culture & lessons
Int’l Convention
kushima
Training Operator
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“*Safety, System Safety, and Human Error in Nuclear

Impact o@onseq.

Social concern

aISAS meprﬁ

Significance of frivials
Enforced human involves

Non—-voluntary $afety
' Management

Non—experiencied

Insignificant stafistics
clear System focused to Human Errors(‘06Y.H.Le:

Technology : digital, s/w, ICT (smart-Phone), Iot,
Public Needs : preparedness for the unexpected
Experiences : variety/uniqueness in Globalization

oy
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Ot E3te| A& Way of Work in NPPs

¢ HOM T B3to| ME HH
- Procedures and Organizational Structure (e.g. STA in a shift team)
- Job Competence/Qualification Requirements : specialist vs. generalist
- Training and Communication : Language, Obedience or Compliance

WHEN T NOD MY
HEAD, ou HIT 17! p—
- ' N

It’s a trivial order! Please, Rinse Tea-Pot and then
Stand Upside-down in the Sink

(ref. adopted form the Stanton’s text)
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Failure of Human Functional Behavior
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2

e Sy

o DeNER |
THE WRONG PASSIHORD j

Human Caused/Induced System Failure

TMI AlDQ| QXA Y @ =
=3l - @ 9l (Performance Shaping Factors) -> ©I
flgdaa N : A (QAEHO|A, 7|s) 7HM,

| — [ T R
71 2t K2 4A
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MCS:B"\W Cif;ﬂlw .
25 20: Y0lo| 9N Ba for HH QHHTE

2 30: A (Hazard) 22| for CX ==t

System Failure including Human Factors
ME2XE/ZFA0F AZI0AMe QX e &
M CHX : AfD/D%of Cf3t X S

Resilience Engineering, +=H 258, 2t
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1Mo 2 3.0 A New Approach to Human Errors

< Human Error 3.0 : Directions of Complementary Human Error Study
© Paradigm of Socio-Technical System
Hazard Identification rather than Causal Investigation
Integrated Management System for Systemic Approach
Maximize the Lessons learned from the cases by identifying hazards than causes

@ @ 0 O

Emphasis on the human himself by Competence Enhancement Tech

WU vE 52
a3
wuean
WAsYE

Persomnel i Organizations have cultures Organizations are cultures
as e,
e
s 6 oy Culture
Yans |
Techno!
,::: : echnology Nisidiiont \) Technology Management
| and g
) v system e
LLLTG T E OMALAS NS
’ Social Technical 4 9u Safety- Safety-
Organizational activites Subsystem ‘ Subsystem us v system system ——
Sues AuA0
FHANANG Environmental Subsystem oo (w/s, SE ae B) Culture as one variable amangs! others: Culture as something inherent in 2¥ aspects of the organisation:
ALy : Lo
V2 Management and owners Orlginal techrical design
R anaa Ny N ?2
| {F3 300 BANY Yuny LLTYED B
Ausa BRUNART FHEN FEET
va2a ERLEEF EETT Y

[Y AWK . Tocom Neiman, 2010)

Facilitate Human More Capable in A System, at First and Last!
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Managerial Factors Guides(4)

Environment and Health Factors(9)
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QI+ E A st (People Analytics) 3! WA ZLIEHE 7|=o| &
SAMA (A F/ZEAHS/29FB) BLEY:
© BPM(business process modeling) 7|= At -> A2 2|0 MEg}, EnH/H 2 AL JHgt
o HE[OE 24 -> AEX|S 7Y
0 M8 T = ITEO0FC| UBA £FM(IBM Quick Insight, OfL|= £t &5 M, S G-Post &)
A= 7|4e] X|&5H (AT E2)) e
™ 29| CI (continuous Improvement) £ 0
7ot oM ED vz Gl M ZLHE : Role Model &
Atz 7[gtel & RIEH: CERT(ZHH| 7| & CHEY)
HEHE I Y 7tsd =2 8 A|=20] M : &2t o=/T &H 4= (surrogate)

AT ESt Az H2 = F

™ ZAK} BFE/AEH A TE[(2009 UCHS 2, 2012 0] 23] 2J)
ot E3 BLIER™ HA 7i'EEA (2013, 2015 0| 83|&H S )
YHil= 7|Ee| QM7 28 AF (2003 Yo, 2015 L AF&0|83])
o2 9 = 2X 5 (FFD: Fitness-For-Duty) £2|(2015 £, 2017 M Fot& )

O 23} floll Q! &A1 7|(Safety Culture Hazard Analyzer) (2013, 2018 Al A2 &0|&53])
L £ X} ¢ & (insider threat) 3 Q1M 7 2| HE AAH (2017 ATHE 2|, 2018 0| &3])
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b3} QIZat K| PH?

Culture is Stronger than the Technical factors in ITO.
We easily get “blind” and get “socially confirmed”.

Therefore, it is of key importance to Create a
Good Shared Space which Support the Basic
Assumptions to Surface
and periodically Perform Assessments.

IMT (Integrated Management System)
“The management system shall be used to

promote and support a strong safety culture
(IAEA Safety Culture Requirement GS-R-3)

Infra for Acculturation
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oto| BEX 2/ 2H : FAXHZHAHS) ZLEZE HA

-1

OLMESI MER|A| : IMT (Integrated Management System) cf. /AEA’s Req’ on Safety Culture

A Good Shared Space : fo Support the Underlying of NPP system to Surface Continuously.
The management system shall be used to promote and support a strong safety culture by~

I Public General Hospital of |

Continuous
S Public monitoring

A monitoring system

C Foundation
ompetence technique and
Workers/ enhancement mg del
Supporting py alternative
Organizations e
: : S
: !
~ Safety culture
Competence competence
enhancement enhancement |
tool technologies .

v

Practice and
evaluation

Safety culture
evaluation system

*BPM : Business Process Modeling
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oto| BEY ZAH =HE : FAXNZHAHS) ZLIET HA (2)

+2 {0l H& J|gt: A Conceptual Scheme of Org. Culture Monitoring

Infra-Structure for Korean
Safety Culture Management

B safety 4’—\/_\

Culture ~

lExecutwe l Government
l Manager Lgommittee

Information §
Processer

Org. SSuspport = Prototypes and
= Trials to O/H period

Information
Infrastructure

Korean Safety Culture Models
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< Simulation Study of the Experienced NSC Events using System Dynamics
<+ Hazards Models of Causal-Loop-Diagram(CLD)/Stock-and-Flow Diagram(SFD)
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Safety Performance Monitoring/Management System

« Dash-Board(D/B) Link to Detailed Measures and Analysis Report(sample)
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SafetyEvaluation_demo_자기진단.exe

Safety Performance Monitoring/Management System

b - —— — - —— AFER iz

LLLEL 8 LY

-
s =¥ "2 AADOERe2 os AN

TR R vy \
Sy ehtewe 53 WALRLLLETE

| AL AT

,/\\- .
jg\'. SEIMG BN gg 9_”517':_'—?} XIH wear ne
|

wlmi e e e

= weg s
~Taxd. Y EThen oy vy

e BT Cee JEFT | wewpsces §

TS SEaNpE N

el et ems

20U By BuYE 7 S 3 40N ARE NN G
LRSS S E LT T F) PR AR AU Ry A e Y AR
. oy
BEIEe AV AL LE SR NG SO0 KE Epw N

SIFAYN PPN 2R O 284 0 pOuG
e ne

e L2 WuN wuEe 500 3OO0 4% ki
v S5 RN Ay we le‘:;l'l'!:: ot s
: AZENE 5 &
LT Suve

-( : - Slvn ha

ABSYeg un ae (™ J—

sshryng e

"3ewu un uTe e

Y ¥ AT g
ES NS NS UV PR NEd Ban MIPUNE PN LA AN AT PN AN Ansy

B L R SRR ¥ NPER ETNA AN

PO Nuciudt Suety C a8 Duatbead

YA2nuclearsafety4# culture dashboard e
- = - I N N .

Rl
b
[3

Organational Lo
frtwaced /Nuthem Salety
Urder goets Cometant
Fatmdnation

Lewders Derm anitr ate

alety Commatment

Protdem Wentibicaben
and Wrokitarn

Contywous lasning

m | meewen ][ Leade Behavias | |:"‘"m"‘l""|

| (| | ]| | [aee]
m - ; [ wwtves | [Constant ixammation] [ Avo Comptacency | C

] ]| |

Trust Permeates
e G gants ation

Dectiion
Making

Personal
Acoun taby sty
1 —_— —
Wort Process [ Cemserwative Bias ] [ Standarey ] -
B = =p
[ Contistent Process l [ Job Ownershp ] -
e Opions Are Yaksed B
. . - Accountability for I Teamrwort
Vases o Do , Suont S
tectns D Ml R
) UNOER PEREORMING O HOT EVALUATED L 1 len s b
— LEGEND -

Human Error Studies - I&C and Human Factors Div.




Safety Cultural Competency Modeling
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Accuracy/response time

Chbservation/recording

Communication

Interview/guestionnaire

I

Mental Activity Cognitive

perception activity

1

Uneasy emotion

_________ | ey
_E Physiclogy tool(EEG) 1 IR

| Subjective tool(NASATLX] |

iR S

Goniometer/3d scan

]— Anthropometric
Optimal control Moment m;f;ing .
| —— e———
HRV/8P/medicine . £CG GSR
R e e v e U e o e 1

Unintended activity

safety culture

* Training need assessment tool
* Countermeasure for human error,

Unstable cognitive behavior

Good Teamwork

workload

ref. Oh Y.J. and Lee Y.H. 2014
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Pt Z29 A2k 7™ : Self Empowering Mobile App.
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MEgl A2k 7§ M : Shift Communication and E&T fgqj’s\f

Self learning-based CBT Simulation-based CBT

2YIL Y42 S AR AL ] QD MNLE ERIE A

Lo e
- myasee "l
T Y.
- o ’
.

Video clips, auditory materials Team Simulations Team projects .
l
/ |
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HH AFEo Flsi2el =7

(Safety CuIture/Human Error Hazard Analyzer*)
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* Ref. : 4 A2 & 0|28, Study on a Robust Data Mining (RDM) Methodology for Safety Culture Analysis in NPPs, CH&t012t3 53| 2013 =3
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QLM B3} BLIE : MHMS

< Y|INEEG) 7|4to| QIM Q@ B/ EX} Q& ZHE* (2018, M YO} & UDHA)

Intra-Coherence
Overall Hyper-Coherence

Inter-asymmetry
Relatively gamma in left
temporal area (T3, T5) is
associated with negative
emotional states (fear-
sadness, worry).

0.8-1.0

Gamma**

NASION
0.8-1.0

Too strong

C4-P4: Lack of fiexibility of
perception(cognitive

processing/Reasoning/Praxis).
T4-T6: Lack of flexibility of emotiona

understanding

INION v
F4-02: lack of flexibility motor action Left Upper Extremity
(LUE) or visual sensation|left) Theta* ‘, Alpha' ., Beta* ‘, Gamm

& Yim, M. S. "High risk non-initiating insider” identification based qn EEG analysis for enhangipg puclear ... piv.

coarfriritv Annale AfF Ninicrlanar Enarav 112 20Q21Q /HN1 )N

_,




9| =l T = 7FK| : (1974, Kahneman & Tversky, 1983 Wickens £)

XS Hat* : 57HX| X QA Hgt =& e o
A|ZEXE: Oj2H Q| ZFX] < ®X{2| 7} =%
ZHAL: Lho] 7HK] >23 7K > o] 7K = o
200k} : 2410| 74X > 0[2lo| 7}X| 2P[ /, Plus A
SEX: SU K| > BT T4 1%
MR AHBAIMO| 7K # AZBOIAS| T 7 e

0 (23 AKX 52 AN (HE) S0 2= QX e (2[A3) #F(2018, 0| & 3])
QIE 9| HHI|E +& 2AZY 2|23 =E|0|Y, SHAIE|23, A[E20]H/TZ
O

|
R 7| o] S

o |_I:II-E Tl?__ﬁli
oI & QHH O|AAE -> CFA/fIE LS 7Y -> SES =H|

=" AX| 223 (R) = F{u(O &&= x (0l &2HE))}

>

“u(Eg) = =29 (2Y) 28U
‘T(EE) = =2E 2 (2d) K44k
(R = e (A Bt

Studies -
_isk Concept based on Behavioral Science for Risk Communication and Public Acceptance,

ic Acceptance, §8fg,d d‘{%%jg Factors Div.
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