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(INSAG-19, 2003)
An operating organization must set up internally a Maintaining the

. . . . . Design Integrity of Nuclear
formal process to maintain the design integrity as soon Installations throughout their

Operating Life
as it takes control of the plant. This may be achieved by i lNSAi_w
setting up a design capability within the operating
organization, or by having a formal external relationship

with the original design organizations or their successors.

a formally designated entity within the operating INS AG

company that takes responsibility for this process.

(OSART guideline, 2005)

* Check that there is a formally designated entity (‘design authority’) within
the operating organization that takes responsibility for maintaining the
design integrity.

* Check whether a plant specific PSA model has been developed and whether
any PSA applications have been developed and implemented to optimize
plant operation. Confirm that technical support personnel have good

knowledge on the assessment techniques used for this application and
understanding of any relevant PSA limitations.
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“Social license
to operate”

International
~ ) Energy Agency
l1ea

Golden Rules for a

Golden Age of Gas

World Energy Outlook
Special Report on Unconventional Gas

WEO-2012 to be released on 12 November 2012
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Reactors under construction
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—o—Number of reactors under construction
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Global 2011, Nuclear Power Symposium, WNU,
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A WARNING in Sec. “overview”, Kemeny report, 1979

(o = e R(i)(/’Tq. BRI e
We have stated that The Prewdents Gommazsion On
fundamental changes must

occur in organizations ACCIDE
procedures, and, abO\;e all, TI’IREE %

in the attitudes of people.

No amount of technical
"fixes” will cure this
underlying problem.”

The Need For Change:
TheLegagy Of TMI
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Influence of national culture?

® /n a culture where it is impolite to say “no” and where ritual
must be observed before all else, | think that Western style

“safety culture” will be very hard for the Japanese to accept.

®But there were also extraordinary — even heroic efforts
made by the brilliant dedicated engineers, operators...

| do not doubt that the Japanese Nuclear industry has the
capability to transform to a nuclear operations safety culture.

Prof. D. Klein, ex Chairman
of USNRC,
The Ripon Forum, Summer 2011

In the Wake of
FukusHIMA

DALE KLEIN

In the wake of the nuclear
incident at Fukushima, Japan, the
world held its breath wondering if
the facilities would be capable of
recovering from one of the most
significant  natural
disasters in recorded
history.  While the
media never failed
to report on every
setback, it missed the
opportunity to report
on what went right
This is what separates
those who want to
report the news from
those who want to
change the world.

As engineers
and scientists across
the globe began to
review this event,
some common themes
and causes began to
emerge. The first, and
most fundamental,
was the scope of
the regional disaster
itself and the lack of
preparation by local
and national authorities
to cope with an event

position or understanding.

Over the years, 1 have made
many friends within the Japanese
nuclear safety community and
industry. I can tell you that at an

Dr. Dale Klein

The lessons to be learned from
Fukushima are many, but what
may be surprising is how few may
actually apply to U.S. plants.

Faced with the Fukushima
disaster, and certainty of power
shortages and economic hardship
that will hurt the Japanese people,
I believe that Japan now has the
opportunity to  “do
it right” It took the
Three Mile Island
accident in the U.S. to
force utilities, vendors,
and regulators to do the
in-depth self-criticism
that eventually led
them to strive for
excellence. It remains
to be seen if the
Japanese culture can
evolve to accept and
embrace the concepts
of self-criticism, to
have a questioning
attitude, to share best
practices, and more
importantly, fully
disclose their failures
when thing go wrong.

The lessons
to be learned from
Fukushima are many,
but what may be
surprising is how few
may actually apply

And: Author Margaret Hoover
*| on the Millennial Generation and
how, September 11* shaped their |

~ Also: Brian Michael Jenkins on airfine security, Carl Schramm on
expeditionary economics, and Dale Kiein on the fallout from Fukushima

Up Close and Personal
With NY Rep. Nan Hayworth in our
Iatest Ripon Profile

his role as Chaigmanfofs

Plus: Maine Sepgtor Susan Collins on

"..:._.""..2‘..."'%5..,':;.";" =
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Influence of national culture

“This was a disaster “Made in Japan.”: Its fundamental
causes are to be found in the ingrained conventions of
Japanese culture (our reflexive obedience; our reluctance to
question authority,; our devotion to ‘sticking with the
program’; our groupism; and our insularity)

The National Diet of Japan
Prof. K. Kurokawa in chairman’s
message to the Diet’s Investigation

Committee’s Report (2012 July)
[source] http://naiic.go.jp/wp-content/uploads/ The Fukushima

2012/07/NAIIC report lo res2.pdf Nuclear Accident Independent
Investigation Commission

However, no analysis of causal
relationship in the main body 25 [
of the report




v'What Fukushima accident tells us about
weakness in the context of Defense in Depth?

Relevant cultural attitude issues
* Organizational,
* Nuclear community’s
* National

20



Level 1 Defense in Depth
Prevention of abnormal operation and failures

Technical lessons
1) When uncertainty is very high, prepare for the worst;
-Where is cliff edge ? (when hit by high Tsunami)
-What is possible to increase distance to cliff edge?
2) What are implicit assumptions in codes/standards/
guidelines?

Relevant cultural attitude issues

» Lack of preparedness to beyond assumed condition
» Dialogue among different disciplinary areas
» Lack of critical thinking, questioning attitude

- guestioning professional society’s standards




IAEA Safety Standards

ANNEX II: ASSESSMENT OF TSUNAMI HAZARD:
Current practice in some states

Meteorologica| and In this annex, an outline is presented of:

the methodology, namely the Tsunami

Hydr0|09i03| Hazards Assessment Method for Nuclear Power
in Site Evaluation for  PlantsinJapan published by the Japan

: Society of Civil Engineers in February 2002.
Nuclear Installations

LoInily Sponsored by the Hri]stc])crical tsunami stucczljy |

The first step is to conduct literature
&) @) surveys f [ [ [ '
AEA b ys for dominant historical tsunamis
Specific Safety Guide raldity of recoraied tSunami hetahte needs
No. SSG-18

to be examined. On the basis of the results,
fault models for numerical simulations for
historical tsunamis can be set up.

2013Aug2, WNU-SI, A. Omoto



Level 4 Defense in Depth

Control of accident beyond Design Basis

Accident Management (AM) was prepared after Chernobyl, but
not assuming extensive damages by external /security events
damages to

v’ System, Structure, Components v’ Communication system

v’ Offsite power v Team

v’ Heat Sink

Technical lessons
v'AM was not robust enough, especially against external event, SBO

v'Independence of level 4 layer of Defense-in-Depth from the rest
v'Nexus between safety and security

Relevant cultural attitude issues

v’ Lack of critical thinking, questioning attitude
v No waiting until uncertainties of external events are reduced




Level 5 Defense in Depth

Emergency Preparedness and Response (EPR)

» Overall offsite actions (evacuation and food control)
helped reduce health risks

» |dentified problems
v’ Offsite center’s function was lost
v Confusion in implementation of EPR
v Delineation of responsibility including PM,
communication among decision-makers

— Technical lessons
Needs to revisit

v'Delineation of responsibility, command line, coordination
v'Design and function of “offsite center”
v Offsite emergency plan (zoning and others)

Relevant cultural attitude issues

v' Complacency: “Accident will not happen here”

24



What Fukushima accident tells us about
weakness in Defense in Depth?

v’ Relevant cultural attitude issues
* Organizational,
* Nuclear community’s
* National

25



Transforming Cultural Attitude in Japan?

1. Priority of risk management
From Business environment (vertical integration, cost-
plus tariffs, relations with local governor & mayor)
To social responsibility to operate

2. Complacency

(Change to) v/ “Accident can happen here”
v “We must always learn from others”

3. Preparedness to LPHC may need different
approach from “continuous improvement”

4. Transparency and trustworthiness
From Prisoner’s dilemma situation, preventing continuous
safety improvement to “Social license to operate” by
responsible use, transparency and trust

26



Transforming Cultural Attitude in Japan?

5. Parochialism
(Change to) _ o
v’ Questioning to experts in other disciplines

6. Professionalism, respect for expertise
(Was)
v’ Lack of expertise (Regulation)
v'Heavy outsourcing (Utility)

(Change to)
v’ Strengthen safety expertise levels
v’ Capacity building of in-house resources

7. Safety culture, especially
v “Questioning attitude”
v’ Critical/reflective thinking

27



Nuclear community

» Technical issues leading to nuclear disaster: Mostly
understood

» University of Tokyo’s Nuclear GCOE project to study
“Why nuclear community in Japan failed to prevent
this accident”
v'A series of interviews by GCOE members to 24
recognized nuclear experts (University, Regulatory body,
AEC, Utility, Industry, research institute, NPO critics)

[SOURCE] A. Omoto et al, Global 2011 December 2011
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Why not prepared to unexpected natural hazard?

» Focus on internal events in PSA
» No question about US origin designs (in early designs)

location of Electric Equipment Room in UG of Turbine
Building by GE/EBASCO designs

» Isolation from global safety regime (complacency)

» Lack of communication & mutual understanding
between natural science and engineering on
uncertainty and design margin

[SOURCE] A. Omoto et al, Global 2011 December 2011
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Why prevention/mitigation against beyond Design
Basis was not enough

> Degraded safety culture (complacency, lack of
sensitivity to information, delayed action to alert, over-
confidence on Nuclear safety)

» Lack of tension between Regulators/Operators

» Too busy in caring day-by-day problems

» Society takes risk-related actions and modifications as
evidence of unsafe plants (“Prisoners’ dilemma”)

» Failure of safety regulation

» “Problems was more or less recognized even before 3.11”

30



If you recognized problems, what did you do?

Took actions but not enough

» Creation of JANTI emulating INPO

» In light of 2007 KK earthquake, construct seismic isolation
ERC, underground water storage tanks etc.

» “Change culture” project, Corrective Action Programme,
“Safety alert” reports etc.

» Creation of CLI (Local Information Committee at KK)

If actions, why?

» Operator is a King, no criticism

» No question asked to NE programme implemented under
the National Policy

» “Loose lips sink ships”

» Too busy to care

[SOURCE] A. Omoto et al, Global 20




Some salient features of national culture

1. Collectivism (as versus Individualism)

v—sybieet” + “noun” + “verb” sentence
v Think/Act as a group

v" No serious debate

v Not speaking out:
“Tall trees much wind”
“Better bend than break”s

2. Less critical/reflective thinking, questioning attitude

v Education is, more or less, for “transfer of knowledge”
rather than “teaching how to think”

32



Masculinity
(driven by competition,
Achievement) Uncertainty

Individualism 95 aVOIdance

80

Power Distance
(hierarchical society)

54 Long-term
orientation
40
31 29
I I 20

| @ japan BB United States [ Sweden ]

[SOURCE] http://geert-hofstede.com/japan.html 33



Some salient features of national culture

3. Lack of big-picture thinking, very often distracted by
formalities and details
v Independence is an approach to assure safety-first
decision-making

Although Nisbett’s “The geology of thoughts” argues Asian
see object as an integral part of environment (see forest that
tree)

4. Heavily in pursuit of component reliability/quality, while
weak in system thinking such as;
v' Why B5b was not considered in Japan?
v' What about preparedness of the whole system to

unexpected?
34



Look at positive side

1. Dedication

v INPO special report on the nuclear accident, Nov. 2011
“...Some workers lost their homes and families to the earthquake and
tsunami, yet continued to work. Many workers slept at the
station.....usually on the floor. Because of food shortages......

v' TEPCO'’s investigation report Appendix touches a bit on
heroic acts by operators sacrificing themselves

v Generally speaking, Utilities employee have mentality of
dedication through work for the better of the society

2. Compassion

3. Politeness

4. Hard-working
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v' Does the current practices in setting user requirements,
licensing, change management etc. support such
growth while assuring safety? Is it an efficient system?

v Does infrastructure in new entrants warrant safe &
secure operation? Anything we can do to enhance
“safety by design” and "security by design” through
harmonization, standardization, certification of design,
peer review etc.?

v’ Issue of harmonization(user/regulatory requirements),
standardization, design certification, international peer
review

A. Omoto, IAEA TM on DBKM, Oct28-Nov1, 2013 37



Learning from aviation

AVIATION NUCLEAR
Safety requirements Chicago convention Annex |AEA-SS
Design review type certification(TC)* reviewed for each NPP for

(apply in several states including origin, license or approval of SD
participation to review from countries) (but no global certification)

Design Authority  TC holder manufacturer—> operator
Change management AD* mandatory individual plant (under

to other states Owners Group coordination?)
Recom. from review USAOP: mandatory Up to recipient country
Safety strategy Globally-shared (NAA-AL)safety roadmap -

Similar arrangement as TC for airport, air traffic control etc. (SD: Standard Design)

Type Certificates: On the basis of Bilateral Airworthiness Agreements, NAAs (National
Aviation Authority) accept the design review work done by the NAA of the state of
design and only assess compliance of the design with those of their own
requirements which differ from the original ones.

AD (Airworthiness Directive): Notification based on accident etc., from the country of
origin, requires mandatory implementation in other countries

USAOP (Universal Safety Oversight Audit Programme)
A. Omoto, IAEA TM on DBKM, Oct28-Nov1, 2013 38



International system of design certificate in aviation
[SOURCE] WNA report “Aviation Licensing and lifetime Management, 2013
State A (state of design) State B (state of registry)

National National
airworthiness codes airworthiness codes

State C (state of registry)

National |
airworthiness codes |

J.-‘h-"""" h

- ’Y

{
l
)
|
|
i

—1

Export

The airworthiness from NAA certificate attests that the aircraft is
airworthy insofar as the aircraft conforms to its type design.

A. Omoto, IAEA TM on DBKM, Oct28-Nov1, 2013 39


http://en.wikipedia.org/wiki/Airworthiness
http://en.wikipedia.org/wiki/Type_certificate
http://en.wikipedia.org/wiki/Type_certificate

Things to learn from aviation

v Enabling system for aircraft to fly to a developing country

v' Convention defines binding standards and certificate
system, while assuring sovereign rights by NAA (NAA
needs to notify ICAO what & why different) [binding
standards] [harmonization] [coherent licensing system]
[efficiency] [best practice to safety prevail]

v’ Bilateral airworthiness agreement enables accepting
licensing in the country of origin [less uncertainty in
licensing due to country specifics] [efficiency]

v Design authority kept by certificate holder and AD/USAOP
mandatory in other states [enforcement mechanism]
[consistency] [assurance of feedback from accidents &
experiences][best practices to safety prevail]

v' However, generic notion would be NPP is far complex than
aircraft to do similar things

A. Omoto, IAEA TM on DBKM, Oct28-Nov1, 2013 40



“This lack of an effective global system for nuclear materials
security stands in stark contrast to other high-risk global
enterprises.

For example, in aviation, countries set standards for airline
safety and security through the International Civil Aviation
Organization, which then audits state implementation of the
standards and shares security concerns with member

states. If your practices don’t meet these standards, your
plane isn’t going to land in the United States, the E.U., China,
Russia, Japan, India, Brazil, or most other places around the
world.”

(Senator S. Nunn, ANS, 2013Nov)
41



International standardization/certification as envisioned by
CORDEL (WNA)

3 phases to achieve international
standardization

1-Sharing design reviews & assessments

2. Validating & accepting design approvals

[SOURCE] Magnus Mori, E.ON, EUR course 2010
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Application of Safety Assessment Methods and Tools

IPSART =

GRSR =

RAMP =)

SAR =
() 1AEA

International PSA Review Team

Generic Reactor Safety Review

Review of Accident Management
Programme

Review of Safety Analysis Reports:

Accident Analysis

Chapter 4 (Fuel behavior)

Chapter 15 (Accidents Analysis) and
Chapter 19 (PSA and Severe Accidents)
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IPSART

d

International Probabilistic Assessment Review Team

Mission Objectives

* Toassess the adequacy of the
treatment of analysis methods
and data used in the PSA

* Toassess whether specific
conclusions and applications of
the PSA are adequately
supported by the underlying
technical basis

* Toassess the validity and
applicability of the PSA models

as a tool for risk management
or specific applications

() 1AEA

As many MSs have nearly
completed their PSA programmes,
and the emphasis of current and
future missions is placed on
applications, mostly by Licensees
but also by RBs.

So far, we have addressed these
needs with expert missions or
workshops, e.g. on Risk Monitor
implementation and use.

Hence, there is a need to make the
service modular and application
oriented, and to integrate it in other
services,

e.g. OSART
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Summary of IPSART missions

IPSART
Methodological aspects,
surface check, completeness, Detailed spot checks
consistency, coherence, ete.
*
PSA objectives, purpose, scobe, project plan, worx
and team organization, integration of plant staff = | *
PSA models, e.g system analesis 4 * n
Database, methodology, paraineters mte_rn - i o
review * 5, A
PSA documentation, information, W e i
results, applications. i *
* *
x

Whole coverage review: The general and methodological aspects of all PSA areas within the
scope of the mission are reviewed.

Detailed limited review: Spot checks of the individual areas to verify application of processes and
methods. Choice based on the relevance of particular aspects, expertise of the reviewers and the
experience from previous nitssions. Identification of: isolated, endemic and general findings.
Tendency to generalize the findings

{f{..
Hﬁ.@_'

'IAEA

J;Eﬁéﬁ
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RAMP

Review of Accident Management Programmes

Objectives:

v to explain to licensee personnel
principles and possible
approaches in effective
implementation of AMP

v" to perform an objective
assessment of the status in
various phases of AMP
implementation

v To provide licensee with
suggestions and assistance for
improvements of AMP

Ty

) 1AEA

iy

Review Area of RAMP

Review of accident analysis for accident
management

- to check completeness and quality of accident
- analysis covering BDBA and severe accidents

Review of AMP (RAMP)
- to check gquality, consistency and compieteness of AMP

ACCIDENT MANAGEMENT
MEASURES AGAINST TERRORIST
ATTACKSOR ATTACKSOF A ko Mt g pragra -
MALEVOLENT NATURE _ b wecloer pewer plsal

An effort to enhance the protection of
MNPPs against acts of malevolent nature
through consistent use of PSA and

accident management strategy
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