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“Nuclear Safety” means

“Protection of Human and Environment

from Potential Radiological Hazards™
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_Fukushima, 2011 '
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= Fundamental Safety Principles (IAEA SF-1)

+  The fundamental safety objective is to protect people and the environment from
harmful effects of ionizing radiation
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(Fundamental Principles) [INSAG3,INSAG12(1999)]

l(Management Responsibilities),

Ot M F2}(Safety Culture)
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Organizational

Culture

M 23} (Nuclear Safety Culture)

® |AEA Safety Standard Series No.GS—3.5 , Safety Report

seriesNo.11
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<+ Safety - Management system — Safety Culture

Fundamental Safety Principles

* Principle 3 - Leadership and management
for safety

+ Safety has to be achieved and maintained by
means of an effective management system.

* This system has to integrate all elements of
the management system

* The management system also has to ensure the
promotion of a safety culture,

* Recognition of interactions of individuals with
technology and with organizations

(5)1AEA

Management system

A PRODUCT THAT SATISFIES ALL REQUIREMENTS

Safety -Health Environment - Security Quality - Economic

- Responsibility

- Safety culture

- Responsibility of management
- Resource management

- Process implementation

- Measurement, assessment and improvement



Management system model
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= Integrated framework segment
for management systems
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ENVIRONMENT w I ( CULURE
y
%, _":. ) . \‘- 4
HUMAN SYSTEMS \

Physical Management

finainal Systems
/ Resources \
INTERNATIONAL - GOVERMENTAL,
NUCLEAR 7 REGINAL,
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EXPECTATION J e L GOVERNACE
N i

< Integrated framework segment for management systems >
- adapted from IAEA



“» Safety culture 2| Business risk

® Safety culture - example from the industry

* A good safety culture creates the necessary conditions for a
high safety standard, which is a prerequisite for nuclear

power operation.

* A good safety culture is based on a strong and committed
leadership.

* A safety culture program has to involve everyone.

* Safety culture is something that must constantly be worked for.
* A good safety culture .bunds.confldence. iy B
* A good safety culture is profitable. = i

Technological Improvements

People-Oriented
Safety Management

Incidents

Patric Ramberg, Former President OKG

Weak safety culture — high business risk
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® NRC

® NRC :Traits of a Positive Safety Culture ( 5C Policy Staterment, 2011) . N
® |AEA 5 characteristics of strong safety culture
Le ship Safety s a ifi i o
Leader: hlpArat::EeValue and Pmblem;::;ﬂ:zitmn and Personal Accountability
Leaders demonstrate a Issues potentially impacting safety are All individuals take personal ”\ b"q(-'_"' ( l 99 l) l GS'R'3 (2006}
commitment to safety in their promptly identified, fully evaluated.  responsibility for safety.
decisions and behaviors, and promptly addressed and

corected commensurate with their
significance.

rEgE Y
P
Work Pr Continuous Learning Environment for Raising Concerns ——
The process of planning and Opportunilies to learn aboul ways lo A salely conscious work environment |°I:1E ‘:‘w;
controlling work activities is ensure safety are sought out and is maintained where personnel feel °"‘f"‘='1?’5' |
implemented so that safety is implemented. free to raise safety concerns without =i e EpM| TAE
maintained. fear of retaliation, intimidation, T W ES }
harassment or discrimination. o/ M7 |op=
> —— " . = ) I HE
Effective Safety Communications Respectful Work Environment Questioning Attitude il
Communications maintain a focus on  Trust and respect permeate the Individuals avoid complacency and ZEAL BAP R JHE! XHM | BUO ME
safety. organization. continually challenge existing Hla 25 sETE=EE
conditions and activities in order to R
5 p — - = | identify discrepancies that might - =
* These traits describe patterns of thinking, feeling, and behaving that v par miant bl g1}
3 - A . L . result in error or inappropriate action.
emphasize safety, particularly in goal conflict situations , such as when
safety goals conflict with production, schedule or cost goals .
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® INPO
INPO (2004)

Braldves on the Pramcipler
four Enfurmerng Profossicnalinm

Principles
for a Strong
Nuclear Safety

Culture '

November 200

|
1. Everyone is personally responsible for nuclear
safety.

2. Leaders demonstrate commitment to safety.

3. Trust permeates the organization.

4. Decision-making reflects safety first.

5. Nuclear technology is recognized as special and
unique.

6. A questioning attitude is cultivated.

7. Organizational learning is embraced.

8. Nuclear safety undergoes constant examination.

INPO (2012)

INPO

PO 12042
Descambar 2012

Traits of a

Healthy Nuclear
Safety Culture

OFEN DIETRIBUTION

Individual Commitment to Safery

— Pemsonal Accountability
— Questioning Attitude

— Safety Communication
Management Commitment to Safery

— Leadership Accountability
— Decision-Making
— Respeciful Work Environment

Management Systems

— Continuous Leaming

— Problem Identification and Resolution
— Environment for Raising Concerns

— Work Processes




® INPO Trait Comparison for TMI, Chernobyle, Fukushima, and Onagawa
Adapted from (INPO, 2013)

Khubrani et al. Int J At Nucl Phys 2017, 2:007

Safety Culture Traits TMI (1979) Chernobyl (1986) Fukushima (2011) Onagawa (2011)
Leadership Safety Values
. P Y No No No Yes
and Actions
Personal Accountability No No No Yes
Effecti f
ective S 2 .th Sort of No Sort of Yes
Communication
R
es.pectful Work Yes NG Yes Ves
Environment
Environment for Raising Sort of No NG No
Concerns
Decision-Making Sort of No No Yes
Questioning Attitude Sort of No No Sort of
Continuous Learning Yes No Yes Yes
Problem Identification an
rob em dentification and Sort of No Sort of Sort of
Resolution
Work Processes No No Yes Yes
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® Basic Assumption
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= Culture is a pattern of basic assumptions
- how to survive / how to stay together
- have evolved over time and are handed down from one generation to the next
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Edgar H. Schein, Organizational Culture and
Leadership:
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Fukushima Daiichi Accident Report 2015 by Director General
FOREWORD Director General Yukiya Amano

A major factor that contributed to the accident was the
widespreod assumption in Jaoparn that its nuclear power
plants were so safe that an accident of this magnitude was
simply unthinkable. This assumption was accepted by nuclear
power plant operators and was not challenged by regulators
or by the Government. As a result, Japan was not sufficiently
prepared for a severe nuclear accident in March 2011.

= |n the main part of this report, the word of “Basic
Assumpbaon’ is commonby used.

Unfortunately, a group is seldom aware of its shared

basic assumptions because they are not directly visible.
Although basic assumptions within anmn organization’s
culture can take several vears to develop, we usually
don’t think about what basic assumptions we hold
because we typically only reflect on the behaviors we see.

[ = ]

Societal basic assumption rooted in asian countries , Akihide kugo 2017.7




Fukushima Daiichi Accident Report 2015 by Director General Fukushima Daiichi Accident Report 2015 by Director General

- Cont.
2.2.6. Assessment of human and organizational factor

The same basic assumption that NPPs were safe also
influenced TEPCO’s actions, giving it confidence in the ability
of the technical features of its plants to avoid severe nuclear
accidents. This meant that TEPCO was not sufficiently
prepared to mitigate the accident of March 2011. The risk of
flooding triggering a nuclear accident was outside the basic
assumption, so the latest international guidance on severe
accident management was not always followed.

The basic assumption also excluded the possibility of a
common cause failure which could lead to station blackout

Before the accident, there was a basic assumption in Japan
that the design of NPPs and the safety measures that had been
put in place were sufficiently robust to withstand external
events of low probability and high consequences.

Because of the basic assumption that NPPs in Japan were safe,
there was a tendency for organizations and their staff not to
challenge the level of safety. The reinforced basic assumption
among the stakeholders about the robustness of the technical
design of NPPs resulted in a situation where safety
improvements were not introduced promptly.

The accident at the Fukushima Daiichi NPP showed that, in for multiple units.
order to better identify plant vulnerabilities, it is necessary to
take an integrated approach that takes account of the complex
interactions between people, organizations and technology.

Societal basic assumption rooted in asian countries , Akihide kugo 2017.7




Dr. Kiyoshi Kurokawa's "Message from the Chairman", The Official Report of
the National Diet of Japan Fukushima Nuclear Accident Independent Investigation Commission
(NAIIC, July 2012).]
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o E} AAHHUNMA AFHI Basic Assumption

Significant Operating Experience which might lead to Serious Event
- Consideration in perspective of basic assumption-

the Experience at Davis-Besse

® | know because | looked myself.

® The firmly held, common view, can blind us to
the actual situation.

® Safety culture is real and can be observed and
evaluated. Safety culture is an industry
obligation. S

William E. Webster Jr.
(2017.4.17@JANSI)

Societal basic assumption rooted in asian countries , Akihide kugo 2017.7



® Systemic approach to safety Ol
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(Managing Human Performanee to Improve MNueclear Facility Operation” TAFEA =014)

Human Errors
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’,_///—'»
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70% Latent

Organization
Weaknesses™

30%
Individual
(Slips, trips, falls)

80% Human Error

20% Equipment

Failures
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Societal basic assumption rooted in asian countries , Akihide kugo 2017.7



® Systemic Approach proposed by IAEA to find

the ba5|c assumptlon Quoted from IAEA document

With a systemic approach to safety that analyses the human, organizational
and technical factors, an organization can be better prepared for an Fundamental Safety Princip|es
unexpected event. Nuclear safety will also depend on people’s attitudes and
behavior ... It is important to be mindful of such basic assumptions and work

to understand their impact on nuclear safety. + Principle 3 - Leadership and management
\_ (IAEA Report by Director General 2015.9 P.70) / for Safety
3 Organization Factor  Technical Factor + Safety has t be achieved and maintained by
4 N\ means of an effective management system.

We can identify these (basic assumptions) by
interpreting the behaviors and expressed

norms of people in the organization. 1aea

Document “Culture for Safety”
\ IAEA Document 16-2483 “Culture for Safety” /

+ This system has to ntegrate all elements of
the management system

+ The management system also has to ensure the
promotion of a safety culture,

+ Recognition of interactions of individuals with
technology and with organizations

Human Factors » T
[NOtE] ”UMAN-.FAch“E

3 )IAEA

It emphasizes that leadership for safety, management for safety, an integrated management
system and a systemic approach are essential to the specification and application of adequate
safety measures and the fostering of a strong safety culture. 8

IAEA Standards: GSR Partll 2016.6 1.2

loted in asian countries , Akihide kugo 2017.7

Societal basic assumption



Performance Objectives and Criteria, WANO 2013

Organizational Effectiveness
Nuclear Safety Culture (SC.1)

Performance Objective
The organization’s core values and behaviors reflect a collective commitment
by all nuclear professionals to make nuclear safety the overriding priority.

Criteria (Partial quotation)

. Individuals avoid complacency and continuously
challenge existing conditions, assumptions, anomalies
and activities in order to identify discrepancies that
might result in error or inappropriate action.

19
Societal basic assumption rooted in asian countries , Akihide kugo 2017.7




B AFH1l Systemic approach to safety
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v Does the person in the middle look happy? .




v Does the person in the middle look happy? .




What goes with this? A or B

Which two of the three are most closely related?

A

A

v'  (Categorization: Relationship vs Property

Group Group 2

g%
S

Target Object

"

To which group does the flower on the bottom belong?

THE GEOGRAPHY OF THOUGHT (RICHARD E. NISBETT) Of| A{ 23|
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Brain Activity when Basic Assumption has been active

o|E3 0 Tt 2 1A}
I-'I—- = AL E“E = X I. Human being is likely to select the necessary information for his/her convenience.
On the other hand, if human being diverts his/her attention from the issue, he/her
g E'_% '6'I-KI' cannot realize it even when it appears in front of him/her.
= This is generally attributed to the function of Reticular Activating System in Brain.
Ll Yol JaY | HiAl SO} i i i
- j_I'_I ax AI.J_I— O = O When basic assumption or mindset

( Your Life is my business)

formation

Reticular Activating System

has functioned, filtering effect will be
actuated. I

If so in the field of nuclear energy,
significant factors for nuclear safety
might be missed at nuclear industry.

e

To prevent or recover from this brain
function, questioning attitude/critical
thinking can be helpful.

Brain begins to search the answer for
this question or critical thinking.

| Questioning Attitude



Analysis on the structure
of Vertical principle society vs. Horizontal principle society

A A
Vertical Principle Society Horizontal Principle Society
C
B 5 . \
A A D G
D 4 E F G
E F
H H
Affect on the partial members Affect on all members
Accept not on the attribute but human Accept automatically by applying the
relation based on the designated rule of attributes
person’s responsibility
Organization is composed of man to Organization is maintained based on the
man relation. It will likely introduce shared attributes without any human
emotional factor. Strong coherence but relations. Strong interest in others.
no interest in others. 13

Societal basic assumption rooted in asian countries , Akihide kugo 2017.7



o oA ARl (Leadership)

. SIS HAN SYY M}
¢ AAR MBS} (AH2E, HH, M

- define reality: where are we today?
- define the vision: where do we want to be?
- define how to get there.
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e\ -

e [}2}5}7]2] BEO| E| X}

A UM E M=stxt
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Regulatory Oversight
{including IP 71152 PI&R)

Site Nuclear Safety Culture Process

External
Review

1

Site Response . . . .
i Policizs h Site Leadership q Communication
Actions Program Modifications Team Internal
Training i Regulator
Assessments External
B h ki
enchmarking Other Input
Sources
- - <
> Nuclear Safety Culture Monitoring Panel <«
> Corrective Action Program
A T A A A A A
Nuclear Safety QA/Self
Eva(li:z'tbions OIS E Intlzlustt_ry Assessment/ W’Iorkforce
Assessment valuations Benchmarking SIS
-

NRC . Employee

Inspection Performance Operating Concerns

Results Trends Experience Program

Process Inputs

NEI 09-07 Fostering a Strong Nuclear Safety Culture




o SAXIEE O} 2 X O 23 (nuclear Safety Culture)

® Nuclear safety will also depend on people’s attitudes

and behavior

(IAEA Report on Human and Organizational Factors in Nuclear Safety in the Light of the Accident
at the Fukushima Daiichi Nuclear Power Plant, IAEA, Vienna (2014). )

® 22| = Fukushima YA IZ2E B2 n= S HfR|OF SHC
AL 7MY 2%t w252 7|80 SHE HO0lA
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