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FORUM OVERVIEW

The Organisation for Economic Co-operation and Development (OECD) Nuclear Energy Agency (NEA)
sponsored a Forum on Insights and Approaches as a result of the Fukushima Accident. The forum was held
at the OECD Conference Centre in Paris, France on 8 June 2011. It was organised in conjunction with the
7 June 2011 Ministerial Meeting on Nuclear Safety hosted by the French government, in their role as the
G8-G20 Chair for 2011. This Forum was the first international regulatory meeting with industry that
focused exclusively on the Fukushima accident and the path forward.

Objectives

The main objectives of the forum were to provide the opportunity to exchange information on emerging
lessons learnt, safety implications and national activities in response to the Fukushima accident, and to
define areas where international co-operation could be of benefit. Participants had the opportunity to meet
with their counterparts from other countries and organisations to discuss current and future issues on this
topic, to provide guidance to the NEA Committee on Nuclear Regulatory Activities (CNRA) and the
Committee on the Safety of Nuclear Installations (CSNI) for future activities, and to provide input for the
International Atomic Energy Agency (IAEA) Ministerial Conference on Fukushima, held on the week of
20 June 2011 in Vienna.

Background

As a result of the Fukushima accident, the safety of all nuclear power plants worldwide has come under
close scrutiny. Regulatory bodies and industry have been called upon to affirm the safety of its nuclear
power plants, regardless of their type. During the 5th Review meeting of the Convention of Nuclear Safety
this year in Vienna, it was clear that further collaborative discussions dedicated to the emerging lessons
learnt would be beneficial in identifying ways to combine efforts internationally to improve understanding
of the event and to move forward in an effective and efficient manner.

All countries with operating nuclear power plants have embarked on assessments of the plants in areas that
were immediately evident from the Fukushima accident. Many of the reviews include an evaluation of the
ability to withstand severe accident situations related, among others, to:

external natural events,

long term loss of electrical supply,

long term loss of ultimate heat sink,
combustible gas management,

spent fuel pool cooling,

severe accident management,

emergency planning and preparedness, and
crisis communication.
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Additionally, the CNRA established a senior-level task group to exchange information on national
activities and look at generic implications of the event. The task group will identify areas where an in-
depth evaluation would be of benefit and can be undertaken by CNRA or CSNI working groups, or by new
task groups to address gaps that are not within the scope of an existing working group.

Format

The Forum sessions were divided into an Opening Session, two Discussion Sessions: Insights and
Approaches, and a Concluding Session on international co-operation.

Opening Session
The Forum was opened by Ms. Nathalie Kosciusko-Morizet, French Minister for Ecology, Sustainable
Development, Transport and Housing the French Chair of the Ministerial Meeting on Nuclear Safety, who
was the Chair of the Ministerial Forum on Nuclear Safety on 7 June. Ms. Kosciusko-Morizet discussed
issues raised the previous day and conclusions from the discussions. Mr. Luis E. Echavarri, OECD/NEA
Director-General next provided a framework for the Forum and a perspective of the current situation and
the role of international co-operation.
Discussion Sessions
There were two main discussion sessions,

¢ Insights, what are we learning from the accident? and

«»+ Approaches, how are we reacting to the insights?
For each session, first there were presentations, followed by a panel and open discussion with the audience.
In each session, there were mostly representatives from regulatory bodies, but also from industry to
provide different perspectives on the discussion topic.
Moving Forward and International Co-operation Session
As the capstone session of the Forum, panellists provided their vision and insights on the policy decisions

and the path forward for the resolution of challenges. From this session, issues were identified for further
CNRA and CSNI activities and, for input to the IAEA ministerial conference on Fukushima.
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FORUM PROGRAMME

Opening Session

e Statement by the Chair of the Ministerial Forum on Nuclear Safety, Ms. Nathalie Kosciusko-
Morizet, French Minister For Ecology, Sustainable Development, Transport And Housing.

e \Welcome Address: Luis E. Echavarri, OECD/NEA Director-General.

Session 1: Insights: What Are We Learning?

Session Chair: Mike Weightman, HM Chief Inspector, ONR, CNRA Chair, United Kingdom

Presentations

o Kaoichiro Nakamura, Deputy Director-General For Nuclear Safety, NISA, Japan
TEPCO'’s Fukushima Nuclear Power Station Accident.

e Terry Jamieson, Vice-President, CNSC, Canada
Review of Japan 2011 Nuclear Event: Implications for Canadian Nuclear Power Plants.

o Jean-Christophe Niel, Director-General, ASN, France
First Lessons Learnt and Subsequent First Actions Taken in France.

e Choul-Ho Yun, President, KINS, Korea
Fukushima Accident: Its Impact and Actions Taken in Korea.

e Laurent Stricker, Chairman, WANO
WANO after Fukushima: Strengthening Global Nuclear Safety.

Panel Discussion
e S.S. Bajaj, Chairman, AERB, India.
e Hans Wanner, Director-General, ENSI, Switzerland.

e Edward D. Halpin, President and CEO, CNO and Chairman of the Board of Directors, STP
Nuclear Operating Company, United States.

e Harri Tuomisto, Director Nuclear Oversight, Fortum Generation, Finland.



NEA/CNRA/R(2011)12

Session 2: Approaches: What Actions Are We Taking?
Session Chair: André-Claude Lacoste, Chairman, ASN, France

Presentations

e Jukka Laaksonen, Director-General, STUK and Chairman, WENRA, Finland
Focused Safety Assessment of NPPs in the European Union, Aiming for Improved Protection
against External Hazards.

e Gregory B. Jaczko, Chairman, NRC, United States
US NRC Approach and Actions to Address the Fukushima Accident.

¢ Nikolay Kutin, Chairman, Rostechnadzor, Russia
Actions in the Russian Federation taking into Account Lessons Learnt from the Fukushima
Accident.

e Francisco Fernandez Moreno, Commissioner, CSN, Spain
Spanish Nuclear Safety Council Crisis Communication Management: The Fukushima Accident.

e Takuya Hattori, President, JAIF, Japan
Fukushima Accident: Actions for the Future from Industry’s Perspective.

Panel Discussion

e Marta Ziakova, Chair, UJD, Slovak Republic.
e Boyce M. Mkhize, CEO, NNR, South Africa.
e Duncan Hawthorne, President and CEO, Bruce Power, Canada.

e Jean-Marc Miraucourt, Director Nuclear Engineering, EdF, France.

Session 3: Moving Forward and International Co-operation
Session Chair: Gregory B. Jaczko, Chairman, NRC, United States.

Panel Discussion

e Luis E. Echavarri, Director-General, OECD/NEA.

e James E. Lyons, Director, Division Of Nuclear Installation Safety, IAEA.

e André-Claude Lacoste, Chairman, ASN, France.

o Koichiro Nakamura, Deputy Director-General for Nuclear Safety, NISA, Japan.
o Mike Weightman, HM Chief Inspector, ONR, CNRA Chair, United Kingdom.

o Nikolay Kutin, Chairman, Rostechnadzor, Russia.
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FORUM SUMMARY

Opening Session

The forum was opened by Nathalie Kosciusko-Morizet, French Minister for Ecology, Sustainable
Development, Transport and Housing and Chair of the G8-NEA Ministerial Seminar on Nuclear Safety on
7 June. In presenting the conclusions of the previous day's Ministerial Seminar, she stressed the need to
learn from the Japanese accident and to work collectively and co-operatively to prevent any future nuclear
accident of this significance. She pointed out the need for all countries with nuclear power plants to carry
out "stress tests” and the importance of these for collective learning and safety improvements. She
emphasised the role of organisations such as the IAEA and the NEA in working with their member
countries to advance the field of safety standards and safety principles. On the topic of nuclear crisis
management, Ms. Kosciusko-Morizet called on strengthening regional and international co-operation
regarding emergency intervention mechanisms. She underlined the need to harmonise approaches and
procedures to facilitate effective co-operation among crisis management groups internationally.

Luis Echéavarri, the Director-General of the NEA re-enforced the Minister’s statements by stressing the
importance of this Forum to begin to share the lessons being learned from the Fukushima Dai-ichi accident
and to move forward together in implementing these lessons in each of the country’s national nuclear
safety programmes. He then turned to the NEA, its committees and working groups and highlighted the
depth of expertise within the collective member countries to undertake the necessary technical reviews and
studies which may come out of the Forum discussions and conclusions. He reminded participants of the
importance of meetings such as this in facilitating the pragmatic and efficient advancing of the collective
learning and stressed that the messages coming out of this Forum will be used to feed into the IAEA
Ministerial Meeting scheduled for later in the month. He concluded by encouraging participants to take the
opportunity of this Forum to clearly articulate a harmonized vision of the key issues that need to be
addressed as we move forward together to assure the safe operation of nuclear power plants today,
tomorrow and well into the future.

Session 1: Insights: What Are We Learning?

This session comprised the Chair’s opening address, five presentations and four panelist interventions:

Mike Weightman, CNRA Chairperson, opened the first session with a reflection on the tragedy of the
earthquake, tsunami, and nuclear power plant accident and of the courage of the Japanese people. Having
just led the IAEA mission to Japan that finished the week prior to the Forum, he recounted his experience
on this mission and the noteworthy dedication of the workers at the Dai-ichi and Dai-ni plants. He noted
that in all countries, the regulatory bodies have responded to their own government and public for
assurance and expertise. In response, the CNRA established a senior-task group to help identify and co-
ordinate the international activities that would result from the lessons learnt from the accident.



NEA/CNRA/R(2011)12

Presenters:

Koichiro Nakamura, Deputy Director General for Nuclear Safety, NISA, Japan, provided an overview of
the Tohoku region earthquake and tsunami and the development of the accidents at the TEPCO Fukushima
stations. He described the radiation monitoring and countermeasures taken to address the radioactive water.
He followed with an update on the latest work and TEPCQO’s progress on the “road map” of planned
recovery actions.

Terry Jamieson, Vice-President, CNSC, Canada, discussed the CNSC task force efforts to evaluate
operational, technical and regulatory implications of the accident. He identified issues that would need to
be assessed, such as the prolonged loss of heat sinks, verifying margins for design basis, beyond design
basis and severe accidents. Severe accident management guidance would be reviewed to look at instrument
performance, validation of the management strategies with the analysis, consideration of multi-unit
conditions, and interfaces with provincial and municipal organisations. Mr. Jamieson also noted that a non-
technical external review would be conducted to assess the adequacy of the CNSC’s processes. He finished
noting several early lessons learnt, including the need to prepare for cross-boundary events, pre-arrange for
inter-utility co-operation and support, and exercise agency interfaces and stakeholder communication. He
also noted some specifics for CANDUs that will include looking at venting, multi-unit events,
implementation of hydrogen recombiners, and completion of severe accident management guidelines.

Jean-Christophe Niel, Director General, ASN, France, stressed the first lessons learnt including, the need
to re-assess the regulatory authorities’ response plan to deal with a long-term crisis (e.g., high human
resource needs due to prolonged and extended shifts; need to balance on-going responsibilities with crisis
management); to handle the large media interactions; to handle an international nuclear crisis; and also the
adaptability of the regulatory authority to handle an unexpected situation. He identified changes that could
enhance the response of the regulatory authorities, such as enhanced co-operation between regulatory
authorities and international organisations, and the re-assessment of safety margins in the case of events
challenging safety functions and leading to a severe accident. Mr. Niel followed with an overview of the
ASN complementary assessment to the Western European Nuclear Regulator’s Association (WENRA)
stress test and the planned inspections, and the extensive consultation with stakeholders.

Choul-Ho Yun, President, KINS, Korea, noted as the closest neighbour to Japan, the accident had a
significant impact on his country; in particular the public was very sensitive to the possibility of radiation
risk. There was a huge media impact, including misinformation that KINS spent significant effort
addressing in response to public concern. From 12 March to 31 May, KINS received over 8,000 calls, had
3.5 million hits on their website, and conducted over 150 interviews. The need for a pre-planned
programme for crisis co-ordination and communication with stakeholders is clearly an important lesson
learnt. KINS has taken action to strengthen co-operation with neighbouring countries, specifically Japan
and China. From their special inspection, KINS has identified 50 improvement action items, including the
re-evaluation of seismic capability and installation of mobile emergency generators and batteries. Mr. Yun
identified that countermeasures against severe accidents; strengthening of regional networks and risk
communication with stakeholders are challenges that will need to be addressed.

Laurent Stricker, Chairman, WANO, opened his presentation noting that although it is a difficult time for
the nuclear industry, the demand for nuclear power continues. The World Association of Nuclear
Operators (WANO) is using this challenging time to strengthen its role in international co-operation.
WANO has identified several areas to enhance safety that could be co-ordinated by WANO, including
better defined roles and responsibilities in an emergency; adding emergency preparedness as a core review
area; and looking at fuel storage and design aspects.

10
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Panelists:

S.S. Bajaj, Chairman, AERB, India, noted that when it comes to preparedness for rare events, a belief that
it is not really going to happen results in lack of preparedness. He stated that it was clear that
improvements were needed in mitigative measures for extensive power loss and loss of ultimate heat sink.
He noted that Fukushima re-emphasized known issues such as hydrogen management and other severe
accident management provisions. But there are also new lessons learnt such as preparedness for use of off-
site resources when off-site conditions are also in crisis; and the evaluation of guidelines for beyond design
basis external events. Mr. Bajaj stressed the importance of safety culture and the role of leadership and
management. The challenge is how to strengthen institutional mechanisms that will ensure sustained safety
culture in design and operating organisations and regulatory bodies.

Hans Wanner, Director General, ENSI, Switzerland, gave an overview of the Swiss response. He noted
that while recognizing that we are still at an early stage of the event analysis, the process of drawing
lessons from it does not need to wait and has indeed already started. He supported the IAEA Safety
Standards, commonly developed according to the best practice and state of science and technology and
proposed to strengthen the global system for nuclear safety based on the Convention on Nuclear Safety
(CNS) and on review missions already provided by the IAEA, namely for the various assessments of the
regulatory framework and activities.

Edward D. Halpin, President and CEO, CNO, and Chairman of the Board of Directors of the STP Nuclear
Operating Company, USA, began by noting that the US nuclear power plants have evolved and improved
over the course of operation, especially in response to large-scale events such as Three Mile Island (TMI),
Chernobyl and the terrorist attacks on 11 September 2001. These events have resulted in the fortification of
the safety of each nuclear power plant to deal with accident scenarios and beyond design basis challenges.
The US industry has put together a well thought-out process that considers key stakeholder input, captures
roles and responsibilities, and defines a decision making model to help guide our overall response.
Mr. Halpin described the seven goals identified by US industry, including ensuring timelines for
emergency response capability to ensure continued core cooling, containment integrity and spent fuel pool
cooling are synchronized to preclude fission product barrier degradation following station blackout;
ensuring severe accident response plans include potential for effects from multiple units; ensuring external
events are considered using the latest hazards analyses and historical data. He concluded stating that it is
imperative that we have a global plan that allows us to effectively combat the next major nuclear challenge
S0 as to minimize any impact on our societies. We must spend the time to carefully develop roles and
responsibilities, a strategic communication plan and in ensuring the right emergency support and response
is available to rapidly mitigate the consequences of a severe accident.

Harri Tuomisto, Director Nuclear Oversight, Fortum Generation, Finland, noted that the significant
lessons include paying more attention to proper management of extreme external hazards and ensuring that
severe accidents can be mitigated properly, in case the prevention of external hazards or other events from
escalating into a core melt is not successful. He strongly supported the WANO proposal to include relevant
design issues to the WANO reviews and the IAEA’s new initiative to introduce severe accident
management review to the future Operational Safety Review Team (OSART) missions. Another lesson
from Fukushima is that it is necessary to take some further steps to review the designs and upgrades, even
though these steps could be difficult in practice. He encouraged the CSNI to consider setting up a
respective Senior Expert Group to work on the topic of Management of External Hazards and Severe
Accidents.

11
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Session 1 Summary Remarks

From the Session 1 discussions, three main focus areas to strengthen nuclear safety emerged. First, to
strengthen preventive and mitigative measures, such as power supplies, external hazards, cooling
capability; second to strengthen severe accident response, such as to verify or improve the effectiveness of
severe accident management guidelines and procedures; and third, to strengthen emergency response, such
as taking a practical assessment of response plan with local devastation, exercising the response plan with
all stakeholders; improving source term modelling; review the current environmental monitoring, and
improve communication and co-ordination of stakeholders. We also should take a holistic view for
reviews, including looking at the impact on the whole site and surrounding area and the assessment of
resource needs for long-term situations. These focus areas will be need to be addressed by both the
regulatory authorities and industry. Additionally as regulators, we need to assess the scope and
programmes of regulatory oversight; assess and strengthen if necessary, the independence of the safety
authority; and strengthen our national and international communication, especially in a crisis situation. It is
also clear that international co-operation is a key element moving forward to improve. We should look to
establish or strengthen regional nuclear safety networks by both industry and safety authorities; strengthen
nuclear safety guidelines; and enhance our assessments of each other organisation in the spirit of
continuous improvement.

Key messages:

Initial responsibility is with the operator for nuclear safety.

There needs to be a strong, independent safety authority.

Strengthen defence-in-depth for prevention and mitigation.

Policy of transparency for the safety authority is necessary for public trust.

Actions and lessons learnt will be a long process.

Post-Fukushima action plans should involve the regulatory authority and industry.
Strengthen networks and co-operation, both the regulatory authorities and industry.
Continue international support to Japan for post-accident cleanup and assessment.

Session 2: Approaches: What Actions Are We Taking?

This session comprised the Chair’s opening address, five presentations and four panelist interventions:

Andre-Claude Lacoste, Chairman ASN, provided some introductory remarks stressing the importance
of collective learning and the application of these lessons into the NEA member and associated countries’
regulatory programmes. He also highlighted the important role that industry must play within these actions
plans. He noted that within this session both senior regulators and industry executives would have an
opportunity to discuss the approaches that are being taken to improve nuclear safety in the aftermath of the
Japanese accident.

Presenters:

Jukka Laaksonen, Director-General, STUK, Finland, gave an overview on the European Commission
(EC) directive and subsequent approach regarding the safety of nuclear power plants in the European
Union (EU) countries. He outlined the breadth of the stress test requirements being applied noting that the
emphasis should not be on whether or not the plants are safe but rather how do we make the plants safer.
He described the key technical questions being asked by EU countries as part of their stress tests and
concluded by highlighting that the EC directive will ensure a process of continuous assessment and
verification of plant safety always towards the goal of improving overall plant safety.

12
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Gregory B. Jaczko, Chairman, NRC, USA, reported on the NRC’s actions following the Fukushima
Dai-ichi accident. He stressed the Commission’s approach of communicating with the licensees, the
conduct of enhanced inspections and the issuing of technical bulletins as the principal near-term actions
taken. He stressed the need to adopt a defence-in-depth posture with the three pillars of prevention,
mitigation and emergency preparedness each being reviewed and addressed to enhance nuclear safety in
the US. Finally, he stressed the importance of international collaboration as we move forward together.

Nikolay Kutin, Chairman, Rostechnadzor, Russia, provided an overview of the lessons being learned
and the actions being taken by the Russian regulator in the wake of the Japanese accident. He spoke of the
broad implications of the accident to the Russian regulatory framework including the need to strengthen
the requirements of the plant safety analysis, improve emergency preparedness and response capabilities
and implement key mitigative measures for earlier plant designs. Going forward, Mr. Kutin stressed the
need to perform more targeted inspections, to carry out further confirmatory assessments of plant design
robustness and to introduce additional requirements for design safety phenomena such as electrical
supplies, heat removal systems, reactor containment vessels and control and instrumentation under severe
accident conditions.

Francisco Fernandez Moreno, Commissioner, CSN, Spain, stressed the importance of learning from
this accident from the perspective of appropriate and effective crisis communication, both within the
country and internationally. He highlighted the importance of well managed strategic communications at
the time of an accident and noted the whole-of-government approach adopted by Spain and how this aided
in ensuring reliable, consistent, accurate and timely information to all stakeholders.

Takuya Hattori, President, JAIF, Japan, touched on the sequence of events and consequences of the
accident as currently understood. He framed the lessons learnt via the following categories: lack of
imagination in safety analysis and assessment, the need for reconsideration of the robustness of design
under severe accident conditions, the need to enhance crisis management and the need to improve crisis
communication and transparency regionally, nationally and internationally. He outlined his proposal to
establish an international nuclear emergency response team under the guidance of the IAEA which would
be able to immediately assist operators and governmental authorities in the case of future accidents.

Panelists:

Boyce Mkhize, CEO, NNR, South Africa, spoke of the culture of safety and its role in strengthening
operational safety worldwide. He described the on-going stress test for the South African NPPs, and the
plans to implement any corrective actions for these analyses in a reasonable period of time. He stressed the
importance of continued international co-operation going forward and his country’s commitment to
continually improve the safety of its NPPs,

Jean-Marc Miraucourt, Director Nuclear Engineering, EdF, France stressed the fact that the Japanese
accident has reinforced the preeminent role that operators play in assuring the safety of their plants. He
supported the in-depth review and analysis of the findings of the Fukushima Dai-ichi accident in order that
all French plants have a sufficiently robust defence-in-depth approach to any and all credible severe
accident phenomena. He concluded by reinforcing the concept of the symbiotic relationship between plant
design and operational performance in assuring continuous safety improvement.

Duncan Hawthorne, President and CEO Bruce Power, Canada stressed the primary role of operator
organisations, such as WANO and highlighted the differences between the Canadian industry-based task
force approach and the WENRA approach previously discussed. In his remarks, he stressed the need to
bring pragmatic improvements to the plants that improve nuclear safety without undue delays.
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Marta Ziakova, Chair, UJD, Slovak Republic gave an overview of some of the key undertakings in the
Slovak regulatory environment in the aftermath of the Japanese accident, stressing a structured reasoned
response in undertaking high priority reviews and analysis, and implementing needed improvements. She
supported the need to strengthen all countries’ responses through collaborative efforts, such as this Forum
and encouraged all participants to continue to share their lessons learned as we move forward together.

Session 2 Summary Remarks

The Chair and speakers brought up a number of very important points along the thematic lines of “what
actions are we taking” following the TEPCO Fukushima Dai-ichi accident. Firstly, speakers agreed on the
importance of continuing to thoroughly review plant safety. Second, the importance of adopting a robust
defence-in-depth approach to future nuclear power plant operations and their oversight was discussed.
Within this broad area, the need to re-look at severe accident initiating events in a holistic and more
conservative fashion was presented. Many spoke of the need to embark on a campaign of continuous safety
improvement of the plants as we gain more information and operational experience. Through this all, the
importance of strengthened international co-operation and harmonization of post-accident approaches was
deemed imperative. On the topic of accident management, many of the speakers noted that the way in
which crisis communications is managed and practiced should also be improved as all recognized the value
of timely, accurate, rapidly and efficiently distributed messages during an accident. Finally, it was stressed
by the speakers that safety resides with the operator and as such, organisations such as WANO must take a
very active role in enhancing their own safety review and improvement programmes.

Session 3: Moving Forward and International Co-operation

The keystone session of the Forum was chaired by Mr. Jaczko and included the following panel members:
Mr. Lacoste, Mr. Weightman, Mr. Kutin, Mr. Nakamura, Mr. Echavarri and Mr. Lyons (IAEA). The
purpose of this third session was to synthesize the major items raised by speakers during the Forum and
arrive at some key concluding messages that participants and interested stakeholders could take away.
Further, it was intended that these key messages would provide the foundation and high-level direction for
future collaborative activities internationally amongst NEA member and associated countries, all with the
goal of improving nuclear safety. Specifically, the speakers acknowledged that the key messages from the
Forum would provide important input to the upcoming IAEA ministerial conference in Vienna.

All recognized that the NEA Fukushima Forum was an important piece of the international co-operative
effort being undertaken to learn from, to share and to begin to implement the lessons being learned from
the Fukushima Dai-ichi accident. All also agreed that this Forum was an important milestone in that it
allowed the senior nuclear regulators, along with industry executives and senior representatives of the NEA
and IAEA to discuss how to collaborate in the implementation of the lessons being learned from the
Fukushima Dai-ichi accident.

Further, the participants agreed that the international community of nuclear regulators and operators must
learn from Fukushima Dai-ichi, must undertake technical reviews to assess and ensure plant safety now
and into the future and must be committed to further reducing the possibility of other such severe accidents
in the future. This should not be done solely in the national context but rather organisations such as the
NEA and IAEA must be tasked to advance the necessary knowledge in the safety of plant designs, severe
accident management and analysis, emergency preparedness and response, crisis communication and all
other associated areas necessary to ensure the long-term safety of nuclear plants in the world.
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Finally, the speakers all reinforced that the prime responsibility for safety lies with the operators. As such,
although the nuclear regulatory organisations must be proactive in their reviews and evaluations of what
happened in Japan and what needs to be done to further strengthen the regulatory programmes around the
world, industry organisations such as WANO must take a lead in driving towards higher safety levels for
the plants. Industry peer review missions and other industry-led cooperative safety initiatives must be
strengthened and made even more stringent in order to ensure the highest practical levels of plant safety
worldwide.

The key messages agreed to by the Forum speakers are included on the following pages.
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KEY CONCLUDING MESSAGES

The NEA Fukushima Forum has been an important piece of the international effort being undertaken to
learn from, to share and to implement the lessons learned as a result of the Fukushima accident.

It aimed at preparing futures discussions at the international level, in particular the IAEA Ministerial
Conference of June 20th, by providing recommendations on nuclear safety in light of the Fukushima event,
as shared by the Regulatory authorities of the NEA and associated countries.

In terms of collective learning,

The Forum has highlighted the fact that a lot of in-depth review and analysis of plant safety has
taken place to-date by the regulatory authorities of the NEA and associated countries following
Fukushima. We invite all regulatory authorities responsible for the oversight of nuclear
installations to launch similar reviews and analyses as soon as possible;

There have been excellent discussions today on “what we are learning” and “what actions we are
taking”. That being said, further follow-up actions will continue to be taken and the Forum has
focused our attention, as regulatory authorities, on these key issues and priorities;

In light of the Fukushima nuclear accident, and the fundamental basis for sustained high
standards - continuous improvement, we remain committed to seek ways to make operating and
new reactors even safer by learning from what has happened;

It is important to note that the regulatory authorities are still learning from this accident and the on-
going situation, as more information is gained from the Japanese authorities and international
organisations. We have already started implementing the lessons learned and will continue to do so
within our domestic regulatory systems on a continuous manner, since the completion of the
overall assessment of this accident may take years;

National experience feedback and practices provide valuable knowledge that needs to be shared
both nationally and internationally. We are committed to enhancing our co-operation in a timely
and transparent manner and we encourage the nuclear industry to do so as well;

The ability of Regulatory authorities to provide comprehensive information in a transparent
manner to the public and governmental institutions both nationally and internationally is a real
challenge. We are committed to sharing our experience in order to improve our policies in that
field and to identify areas for co-operation;

This Forum highlighted the need for the proactive focus on safety culture by all parties: operators,
regulatory authorities and international organisations.
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In terms of sharing of insights and approaches,

This Forum provided an excellent example of international co-operation in which the community
of nuclear regulators comes together to share insights and approaches with the international
community;

The Forum allowed us to identify the priority areas that need to be addressed together as we move
forward. We are committed to continuing to systematically advance the necessary knowledge
needed for all plant designs and post-accident situations. Some of these priority areas include
extreme external natural events and resilience to external shocks, including combined risks, plant
design and the ability of safety systems to withstand severe accidents, emergency response and
management capabilities, crisis communication, and site recovery plans and their implementation;

During this forum several approaches were presented, all of these promoting continuous
improvement of nuclear safety by carrying out targeted or comprehensive safety assessments of
nuclear installations. These assessments address a range of issues in an independent and
transparent manner;

The need to improve communication and transparency, especially during a crisis, was identified as
an important area on which to focus lesson learned efforts. Further, we need to reflect upon the
adequacy and challenges of the current tools that we are using to communicate openly and
transparently with the public on accident severity, including the INES scale, a tool developed by
the NEA and IAEA;

It is important to assure the international community that the regulatory authorities of the NEA and
associated countries are sharing information and working together to ensure the continued safe
operation of nuclear plants today and into the future, and that they will work towards improvement
of their practices and of the international nuclear safety framework as required, in order to address
lessons learned, improve them further, and avoid complacency.

In terms of the implementation of lessons learned,

We will strive to harmonize the national approaches being considered by the NEA and associated
countries to incorporate the lessons learned from the Fukushima accident;

NEA framework provides an effective expert network able to work efficiently and to ensure
coordination between the regulatory authorities of NEA and associated countries. According to
the future priorities that we collectively agree to, we expect the NEA’s Standing Technical
Committees to carry out additional technical analyses following this Forum and to share the
outcomes internationally;

We are ready to use the NEA framework for the continued monitoring and follow-up of the
activities coming from the Fukushima accident lessons learned, mindful that the IAEA is bringing
countries together to address lessons learned and that duplication of effort should be avoided. This
will ensure that the regulatory authorities of NEA and associated countries come together on a
periodic basis to review how the lessons learned have been implemented and if needed, to propose
additional work based on further knowledge gained from the accident;
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Further, the national and regional common approaches discussed at this Forum and all proposals
expressed should be used as input to the discussions and as appropriate, to influence and upgrade
the programme of work within other international bodies such as the IAEA, in the perspective of
the Ministerial Conference on June 20™. In particular :

o For the NEA and related activities such as Multinational Design Evaluation Programme
(MDEP), these insights can influence the development of further best practices to assure the
long-term safety of our plants.

o Initiatives aimed at improving the implementation of the IAEA safety standards, and
allowing an optimization of the IAEA instruments (i.e., Integrated Regulatory Review
Service (IRRS) and OSART) should be strongly supported.

o National, regional and international initiatives on safety objectives for new reactors should
be considered as far as they can provide substantial improvements of nuclear safety for new
builds in light of Fukushima;

During this forum we also highlighted the need for an early response for the management of such
accident situations and for the early and continuous release of reliable information. Possible routes
such as regional/international resource pooling, have been already identified and should be
developed within international bodies or organisations;

A particular effort of coordination and consistency among all international bodies and
organisations is also expected. That being said, we, as regulatory authorities from NEA and
associated countries, are ready to share our work internationally and encourage the nuclear
industry to do so;

Regarding the nuclear industry, the regulatory authorities stress that operators of nuclear
installations have the prime responsibility for nuclear safety, and have a key role to play in order to
improve nuclear safety at the international level. Therefore, the regulatory authorities very much
welcome the declaration from WANO and its members to commit themselves to such an
improvement, notably through renewed peer review, enhanced international co-operation between
operators and a more ambitious transparency policy;

It is important to note that this Forum has been held soon after the G8 declaration in Deauville,
which makes nuclear safety one of the main international priorities, and was articulated with a
Ministerial meeting organized on June 7th by the French Government, currently chair of the G8-
G20. Clearly, all countries at the highest levels of government are committed to ensuring the safe
operation of nuclear plants well into the future;

The regulatory authorities of NEA and associated countries are committed to continuing to work
together internationally. We also believe that the current situation is a unique opportunity to
enhance the international nuclear safety framework, and are ready to consider improvements of the
legal international frame to increase the use of international tools and safety standards, recognizing
that the prime responsibility for safety rests with the operator and the country in which it operates.
Notably, they welcome the special meeting of contracting Parties to the Convention on Nuclear
Safety, and encourage any improvements of the relevant international Conventions, as needed.
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APPENDIX:
ORAL REMARKS AND PRESENTATIONS
PANELISTS ORAL REMARKS
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Session 1: Insights: What Are We Learning?

S.S. Bajaj, AERB, India

I thank NEA for giving the opportunity to present the Indian regulator’s perspective on insights and
learnings from Fukushima.

The Fukushima accident is no doubt an epochal event from the nuclear industry, and will be a stepping
stone towards a quantum enhancement in safety of nuclear power plants world-wide, just as TMI and
Chernobyl were before this.

In India, as a preliminary response in March, the Government ordered a thorough review of the safety of
Indian nuclear power plants in the light of the Fukushima accident. The Utility (NPCIL) and the regulatory
body (AERB) have set up formal investigations. While recognizing that it will be a while before all of the
lessons are learnt, some immediate apparent enhancement measures have already been identified by the
utility for implementations. These include additional measures for decay heat removal from the core and
spent fuel pools: identifying independent water inventories / resources and power sources which can be
used or hooked up to plant systems at pre-identified points. A roadmap for implementation of these
measures has been prepared for individual plants.

Beyond this, based on information available so far, we can identify the following areas where we need to
take action or investigate further; many of these areas are of course obvious; and investigations on many of
these are already in progress:

o First, design bases external events: Are our current requirements and methods for specifying them
adequate, or do they need to be revisited? Perhaps the requirements need to be spelt out more
explicitly and prescriptively in some areas.

o Further, for external events of magnitude larger than design basis events, we need to provide
preventive measures or cushion against such rare occurrence. Assessments have already been
initiated for existing plants to understand the available margins beyond deign basis flood and
design basis earthquake, at which safety function can still be performed. It will help if we can also
evolve guidelines for required margins or magnitudes to be considered for such beyond design
basis external events.

e It is clear that we need to provide mitigation measure for extended periods of station blackout and
loss of ultimate heat sink. AS mentioned above, hook-up schemes using external mobile power
packs and pumping systems are being worked out. While this is fine, we need to take up work on
evolving elegant, robust options for such ultimate mitigation measures. Options should consider
measures that avoid generation of large amounts of contaminated water. Air as ultimate cooling
medium, wherever, feasible, would be an obvious advantage.

e For severe accident management provisions and guidelines, many learning points are already
emerging from Fukushima. Many of these re-emphasize known issues, €.g., ensuring containment
integrity, hydrogen management/ containment venting. Other learning points are new:
preparedness for the use of outside off-site resources for managing crisis at the plant, when outside
conditions themselves may be unfavourable.

e Post accident management of radioactive water and contamination is another issue.

Many organisational and procedural issues may require a re-look.
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o For one, emergency operating procedures (EOPs) need to be revisited for their implementability
under adverse conditions with alternative options.

e In the areas of emergency preparedness, feedback from the event will no doubt throw up several
learnings. For one, it may be an opportunity to re-visit the intervention levels for emergency
counter measures, to fine-tune or perhaps re-affirm them.

e The way we communicate to the public regarding radiological releases needs a thorough review.
We need to evolve a language and units that convey better understanding, sense and perspective.

o Last but most important, as with almost any safety incident, the question of safety culture and role
of leadership and management issues is paramount. When it comes to preparedness for rare events
or severe accidents, a question of mind-set probably comes in: a belief that it is not really going to
happen (complacency). The result is half-hearted preparedness.

The challenge is to determine can we strengthen institutional mechanism that will ensure sustained safety
culture in design and operational organisations, and regulatory bodies.
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Hans Wanner, ENSI, Switzerland

Stunned, we had to watch from afar as the earthquake disaster and the accident in Fukushima took its
course. We want to express here again our deepest sympathy to the Japanese people.

The analysis of this complex and still on-going event is not an easy task. The approach we have chosen in
Switzerland is quite standard. It is divided in three steps and starts with the collection of the available
information. The second step is the search for the contributing factors which led to the accident. And the
third step is then the check of the applicability of the identified contributing factors to the situation in
Switzerland. At the end of this step a series of country specific lessons learnt is issued. Here we may
identify lessons for the utilities, for the regulators, for the nuclear emergency organisation or for the
legislative power. Lessons may also be learnt regarding the international community and cooperation.

What are we learning?
Site Hazards and Plant Design

The most obvious lesson learnt from Fukushima is that the Tsunami hazard for the site was
underestimated. Of course, the design of a nuclear power plant must match the site specific hazards; and
these must be well understood. | am convinced that updating the site hazard profiles should be a
continuous process with follow-ups, for example in the frame of the periodic safety reviews.

Considering the design of a nuclear power plant, it is important to consider common cause failures due to
area events, to enforce a high degree of redundancy, physical separation and diversity, to make sure that
appropriate instrumentation is available for monitoring the actual conditions in the reactor, but also in the
fuel pool, and to address the special case of a prolonged station blackout.

ENSI has ordered the Swiss nuclear utilities to update the hazard profiles for earthquake and flooding, and
to carry out a comprehensive re-evaluation of the plant design. The scope of these re-evaluations includes
the spent fuel pools.

Crisis management

Further, we are learning that the emergency organisation and crisis management at a national level should
be reviewed in the light of extensive infrastructural damage and long repair times. In addition, the
strategies for the protection of the population should be reassessed in view of an accident of prolonged
duration.

ENSI has ordered the Swiss utilities to put in place, by 1 June 2011, an external, flood-proof storage
facility for emergency equipment such as diesel generators, pumps etc. The equipment can be transported
by helicopter. In addition, the Swiss government has established a process to examine and review the
protection measures for the Swiss population in emergency cases due to extreme events.

Legal and regulatory framework

What we are also learning is that the role of the regulator as an independent supervisor cannot be stressed
enough. There should be provisions de facto and de jure which allow an independent regulatory judgment
and an effective enforcement.

In addition, | want to emphasize that safety is not a state; safety is a process. It is the process of continuous
improvement. This is important. Specific legal provisions — as we have them in Switzerland — which
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require such safety improvements based on operational feedback or state-of-the-art considerations, are very
helpful and strengthen the regulator’s role and enforcement capabilities in this respect.

Conclusions

While recognizing that we are still at an early stage of the event analysis, the process of drawing lessons
from it does not need to wait and has indeed already started. Switzerland has taken several concrete actions
to improve nuclear safety as a result of first lessons learnt from the events in Japan, and there may be more
as the analysis progresses.

All countries should have a vital interest that the IAEA Safety Standards, commonly developed according
to the best practice and state of science and technology, are implemented worldwide and enforced by the
national supervisory authorities. In order to support the States, | propose to strengthen the global system
for nuclear safety based on the Convention on Nuclear Safety (CNS) and on review missions already
provided by the IAEA, namely for the assessment of the regulatory framework and activities (e.g., IRRS),
of nuclear power plants design (e.g., Integrated Safety Review) and of nuclear power plants operation
(e.g., OSART).
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Edward Halpin, STP Nuclear Operating Company, United States

The leadership of the U.S. commercial nuclear industry is dedicated to gaining a deep understanding of the
events at the Fukushima Daiichi nuclear station and to taking the necessary actions to improve safety and
emergency response preparedness. More importantly, we want to reaffirm to our Japanese counterparts
that they have our commitment to help in whatever way possible.

There is a need to act in a deliberate manner that is balanced and proactive. Recognizing this, we will take
action based on a preliminary understanding of the events. Having a thorough knowledge of the
investigated root causes, both technically and organisationally, is essential in helping to establish long-term
corrective actions. We recognize that establishing a root cause will take time, especially considering the
extraordinary and significantly challenging conditions the Japanese team is heroically working through to
stabilize the Fukushima station.

Separately, the Nuclear Regulatory Commission (NRC) is conducting an independent assessment and will
be taking action to ensure its regulations reflect the lessons learned from the Fukushima accidents. The
industry’s response will focus on ensuring that we remain informed of each other’s respective activities, so
that new regulatory requirements are implemented in the most efficient and effective manner.

In response to the panel discussion question, “What have we learned?” I would offer:

1. The actions the U.S. industry has put in place since Three Mile Island (TMI), Chernobyl and the
terrorist attacks on September 11", 2001, have fortified each nuclear power plant to deal with
accident scenarios and beyond design basis challenges. A small sample of some of these actions
include:

a. Design change modifications that incorporated the lessons of TMI;

b. The formation and charter of the Institute of Nuclear Power Operations (INPO) and its strong
focus on excellence through constant evaluation as well as accountability through the use of
an assessment grade;

C. Significant Accident Management Guidelines (SAMG’s), training and equipment to combat
beyond design basis accidents;

d. Changes in security strategies, staffing and protocol along with additional equipment and
training to combat large area fires and explosions.

2. The established margin our Industry has put in place to preserve safety is being carefully reviewed
in light of the Fukushima reactor accident. Improvements will be made, as necessary, in a
controlled and deliberate manner.

3. Having a well coordinated, collaborative response is essential in order to be effective. The U. S.
Industry has put together a well thought through process that considers key stakeholder input,
captures roles and responsibilities, and defines a decision making model to help guide our overall
response. Our goals as an Industry include the following:

a. The nuclear workforce remains focused on safety and operational excellence at all plants and

maintains the appropriate sensitivity to their important emergency response roles particularly
in light of the increased work that the response to the Fukushima event will represent;
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b. Timelines for emergency response capability to ensure continued core cooling, containment
integrity and spent fuel pool cooling are synchronized to preclude fission product barrier
degradation following station blackout;

c. The U.S. nuclear industry is capable of responding effectively to any significant event in the
U.S. with the response being scalable to support an international event, as appropriate;

d. Severe accident management guidelines, large are fire and explosion response strategies, and
external event response plans are effectively integrated to ensure stations are capable of a
symptom-based response to events that could impact multiple units at a single site;

e. Margins for protection from external events are sufficient based on the latest hazards analyses
and historical data;

f.  Spent fuel pool cooling and makeup functions are adequate during periods of high heat load in
the spent fuel pool during extended station blackout conditions;

g. Primary containment protective strategies can effectively manage and mitigate post-accident
conditions including pressure and elevated hydrogen concentrations.

4. Our global response to this unfortunate event must be aligned, broad and sweeping. It is imperative
then that we commit to having a global plan that allows us to effectively combat the next major nuclear
challenge so as to minimize any impact on our societies. We must spend the time to carefully develop
roles and responsibilities, a strategic communication plan and in ensuring the right emergency support and
response is available to rapidly mitigate the consequences of a severe accident. This is an opportunity to
demonstrate to the world the incredibly high standards our community lives by each and every day by
having a unified, well crafted world-wide plan that puts safety first and protects the health and safety of the
general public.
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Harri Tuomisto, Fortum Generation, Finland

In general terms, the significant lesson is: pay more attention to proper management of extreme external
hazards.

During the emergency conditions, the key elements are to ensure availability of :

— emergency power supply,
— ultimate heat sink,
— operational staff.

The concept of defence-in-depth remains the essential basis of nuclear safety. However, the management
of external hazards should be explicitly introduced into functional levels of the defence-in-depth concept. It
could be done, for example, by following the proposal of WENRA and adding it to new level 3B that
defines management of design extension conditions.

Equally important is to ensure that severe accidents can be mitigated properly in case that the prevention of
external hazards or other events from escalating into a core melt is not successful. Unfortunately there are
only a few countries that have provided deterministically sound and probabilistically consistent approach
to managing severe accidents of the existing plants.

I strongly support the WANO proposal to include relevant design issues to the WANO reviews and the
IAEA’s new initiative to introduce severe accident management review to the future OSART missions.
Both WANO and IAEA have made very good work in reviewing and supporting the operational safety of
the all the world’s nuclear power plants. But a lesson from Fukushima is that it is necessary to take some
steps further to review the designs and upgradings, even though these steps could be difficult in practice.

Concerning new plants, | can provide some general conclusions from recent market surveys:

— currently available reactor concepts for implementation will survive,
— plant concept with passive safety features may become more attractive,
— harmonization of safety requirements is even more important,

— the industry interest in small and medium size reactors and later in Generation IV
systems may increase.

Final remark: Senior Group of Experts on Severe Accident Management was formed by CSNI twenty
years ago. This group provided significant reports and on the status and prospects of severe accident
management to the community. The group consisted of selected members from regulatory authorities,
industry and technical support organisations. Based on that experience, | would encourage the CSNI to
consider setting up a respective Senior Expert Group to work on the topic of Management of External
Hazards and Severe Accidents.
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Session 2: Approaches: What Actions Are We Taking?

Marta Ziakova, UJD, Slovak Republic

Nuclear power plants in the Slovak Republic

There are 3 units in decommission, 4 units in operation and 2 under construction,
4 operating nuclear reactors produce approximately 50% of the Slovak electricity,
All units are WWER 440 type 213,

There is one license holder for units in operation and units under construction — Slovenske
elektrarne, a.s.

Initial response after Fukushima event

Operator — WANO Significant Operating Experience Report (SOER) 11-2 — all tasks were fulfilled
and operator sent report as it was required.

UJD SR (nuclear regulator) — based on recent periodic safety reviews which were conducted in
2008 for Bohunice site and in 2010 for Mochovce site the first immediate review has been
conducted to assess if the plants are able to cope with the severe extreme hazards. Conclusion — no
immediate action is required.

Medium term activities

Slovakia takes part in the “stress tests” (targeted safety review) based on the agreement between
European Commission and operators and regulators in the European Union.

Based on the action plan resulted from periodic safety reviews all nuclear power plants continue
with the implementation of the measures which will help the plants to cope with the severe
accidents (e.g. ex-vessel cooling, hydrogen management, additional diesel-generators, tanks and
pumps for cooling of the reactor coolant, spent fuel pools, containment,...).

Based on the results of the stress tests to prepare action plan for implementation of additional
corrective measures if it is required.

Conclusions

Improved international cooperation (both operators and regulators) and help in the upgrading and
harmonisation of nuclear power plants safety round the world.

It is necessary to use lessons learnt from Fukushima event today but also in the future for further
upgrading of nuclear power plants safety and ability of the plants and countries properly react in
the case of emergencies.
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Boyce Mkhize, NNR, South Africa

The Culture of Safety

» Safety culture in the nuclear industry raised today in an attempt to imagine what would have
happened, had Fukushima not occurred?

» Have we been robust enough before Fukushima and will we be robust enough post-Fukushima?

The Culture of Safety

»  Without doubt Fukushima has placed an urgent call for us to re-engineer our processes placing
safety as a paramount institutional objective.

» No lasting or substantive changes can be made without successfully remaking an organisational
culture.

The Culture of Safety

» Organisational culture is expressed through values, beliefs, attitudes, behaviours, language,
customs, goals, policies and operations.

« A safety culture is what emerges as a result of an organisational effort to move all cultural
elements towards the goal of safety including its members, systems and work activities.

RSA Initial Response

» Coordinate communication efforts within South Africa between the Regulator and Operators.

» Overall message to the public was about instilling calm and calling for understanding of the
differences in context between RSA and Japan in terms, inter alia, of design basis of Nuclear
Power Reactors, environmental consideration, seismic activities etc.

RSA Initial Response

» Setup a Task Team on Fukushima.

» Called for high level assessment of Operators’ preparedness in terms of design and beyond design
basis for accidents similar to Fukushima.

» Got initial comfort in terms of design basis e.g., nuclear power plant’s ability to withstand
earthquakes and severe flooding.

RSA Initial Response

» .... Hydrogen re-combiners not requiring electrical power supply, diesel air intakes location, steam
driven cooling pumps & water supplies & RSA not prone to earthquakes and tsunami.

Medium to Long Term Actions:

» Issued a call to all Operators to conduct a comprehensive reassessment with respect to external
events due by November 2011.

» External events reassessment on design basis and risk analysis to form a basis for modifications,
measures and technical features to be implemented to improve safety based on re-assessment.
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Areas for review include:

1)

2)
3)

4)

5)
6)
7)
8)

Provision taken on design basis concerning flooding, earthquake or other extreme natural
phenomena and combinations of external events.

Robustness of facility design to maintain safety functions beyond design basis hazards.

Consequential loss of safety functions such as prolonged total loss of electrical power supply and
prolonged loss of ultimate heat sink.

Identification of potential cliff edge effects in assessment of external events and safety functions
and potential measures or design features to mitigate these effects.

Accident management.
Emergency management responses.
Safety considerations for operation of multi units.

Safety of other fissile material and facilities e.g., spent fuel, etc.

Submission Due: November 2011.

Task Team to review safety reassessment submissions, monitor implementation of corrective measures and
modifications required to improve safety.

International Co-operation:

Participation in Multilateral and Bilateral structures.
Approach informed largely by IAEA, WENRA and other Regulatory Authorities internationally.

Conclusion:

There is undoubtedly a need for a renewed focus on international collaboration and a need to:

institutionalize a culture of safety,
implement corrective actions based on lessons learnt from Fukushima; and
continually improve and maintain nuclear safety.

34



NEA/CNRA/R(2011)12

Duncan Hawthorne, Bruce Power, Canada

Canada’s Nuclear Fleet:

» 7 nuclear stations, producing approximately 15% of Canada’s electricity.
 Largest nuclear facilities are in Ontario, where 50% of electricity is generated from nuclear.

— Bruce Power Site: Largest facility in North America, two 4-Unit CANDU Stations. Anticipate will
be fully refurbished.

— Darlington Site: home of one 4-unit CANDU Station. Anticipate will be fully refurbished.
— Pickering Site: home of two 4-unit CANDU Station. Will be in operation until 2020.

Work Completed To-date:
« WANO SOER 11-2

— Table top and field walk downs completed at both Bruce A & B.
— Areas for improvement identified and high level summaries submitted to WANO London Office.

— Canadian Industry Team formed with twice weekly video conference calls (all domestic nuclear
power plants) — participation has increased to include Romania, CRNL-AECL, Argentina, Korea,
China and India

Current Activities:
» CNSC Directive

— Builds upon work completed through WANO SOER.

— Industry Team formed to support development of CNSC Fukushima Task Force terms of reference
(“White Paper”).

» Objective of task force is to review submissions provided by Utilities and report to Commission.
» Task Force nearly completion of white paper development
» Key Differences between Canadian Approach and WENRA Stress Test

— Risk/Hazard based assessment methodology is being proposed by the industry.
— Keeps the potential scenarios limited to “credible events”.
— Focus on practical meaningful improvements to our plants.

Public Outreach:
» An immediate public outreach effort is underway to engage with the public and interested stakeholders:

— Open house

— Briefing sessions

— Stakeholder engagement

— Information on the website

— Updated materials on emergency preparedness

» As an operator, communicating to the public the actions we are taking in response to the events in Japan
is critical.
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Jean-Marc Miraucourt, EdF, France

Continuous improvement in the safety of French nuclear power plants is based in particular on the
consideration of all lessons learned from global events. For this reason, lessons from the Fukushima
accident should have as significant an impact as those drawn from the Three Mile Island accident in 1979
and Chernobyl in 1986, which gave rise to major action plans to improve the safety of EdF reactors.

First of all, the accident of Fukushima reinforces the fact that the operator is the unique responsible for the
safety of its installations. It is our responsibility, as an operator, to avoid especially any situation with a
high and long-term contamination of territories involving heavy constraints on the populations.

From the beginning, EdF has been performing periodic safety reviews (PSR), taking benefit from national
and international operating feedback. This process is now imposed by the French law. Regarding the
natural hazards, they were taken into account at the initial stage of design, and they are taken into account
all along the operating life of the plants, through the PSR’s, which result in a continuous improvement of
the safety. The standardization of our fleet makes it possible a retrofit of all reactors in operation at the
same level of safety, whatever the age of these reactors,

Within this frame, the lessons from Fukushima will be deeply studied: we will examine the robustness of
the successive lines of defense in depth, and seek beyond these lines, it means beyond the design basis, if
some cliff-edge effect could occur and lead to a Fukushima-type event. The action plan will deal with
prevention, mitigation and emergency preparedness. It will likely lead to a reinforcement of our crisis
organisation, with additional material and human means on a national basis, able to be rapidly on site and
aimed at coping with a crisis involving all reactors of a same site.

Last but not least, all these actions and programs rely on an architect-engineering-operating industrial
scheme: this continuous improvement of the safety, which requires a complete mastery of both design and
operation of the plants, is achieved through the integration, inside EdF, of strong R&D, engineering and
operating skills and covering the whole life-cycle of the plants, it means design, construction and
commissioning, operation and dismantling.
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Session 3: Moving Forward and International Co-operation

Gregory Jaczko, NRC, United States

It is time to close this forum but before I turn it over to Luis | wanted to highlight some of the key points
that I have heard today.

We heard several participants talk about the need for a strong independent regulator and actions
that are necessary for National regulators and international organisations to take to achieve high
levels of safety. It was pointed out that operators are critical in this process and we must all work
together to learn from and implement measures in response to this event.

It also was mentioned that it has been a long time since any of us (regulators, operators, or
international organisations) have experienced a large accident such as this. There may have been
some complacency, lack of imagination or opinions that this type of accident could not happen.
This event serves as a sober reminder that we must never stop questioning or evaluating safety.

We also heard that this is not just an issue for boiling water reactors (BWR) impacted by an
earthquake and Tsunami. As we move forward we need to consider a broad range of natural
hazards and the cross-cutting issues for all nuclear power plant designs, non-reactor aspects of
plants, such as spent fuel pools, and other non-power reactor facilities. We need to look for ways
to apply these lessons learned more broadly.

Communication and transparency have also been a major focus today. We all need to consider
improvements in how we communicate. This includes internal and external communications with
the public, with other nations, with our neighbours, and with international organisations.

There is also a need to strongly support initiatives to improve the implementation of IAEA
guidance and international instruments, and conventions on nuclear safety.

There was universal agreement that we have to continue to incorporate new information through
rigorous assessments of operating and new nuclear power plants. There will not be a replacement
for thorough national assessments based on domestic challenges. At the same time we must all
work together to communicate and share information internationally to learn from the unique
insights we will gain from situations in each of our countries.

As we have discussed today, this is going to be long process. For the foreseeable future we will
continue to learn and continue to make enhancements. We cannot afford to wait too long to take
actions.

As a result of this event we have discussed the changes, present and future, to the nuclear
landscape. However, energy demands worldwide remain, so it is vital that we get it right.

Finally I want to end with a quote I heard today...Safety is a continuous process not a state of being, it
requires eternal vigilance and a passion for learning and improvement.
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PRESENTATION MATERIAL

Insights: What Are We Learning?

Koichiro Nakamura, Deputy Director-General For Nuclear Safety, NISA, Japan
TEPCQO'’s Fukushima Nuclear Power Station Accident.

Terry Jamieson, Vice-President, CNSC, Canada

Review of Japan 2011 Nuclear Event: Implications for Canadian Nuclear Power Plants.

Jean-Christophe Niel, Director-General, ASN, France
First Lessons Learnt and Subsequent First Actions Taken in France.

Choul-Ho Yun, President, KINS, Korea

Fukushima Accident: Its Impact and Actions Taken in Korea.

Laurent Stricker, Chairman, WANO
WANO after Fukushima: Strengthening Global Nuclear Safety.

: Approaches: What Actions Are We Taking?

Jukka Laaksonen, Director-General, STUK and Chairman, WENRA, Finland

Focused Safety Assessment of NPPs in the European Union, Aiming for Improved Protection
against External Hazards.

Gregory B. Jaczko, Chairman, NRC, United States
US NRC Approach and Actions to Address the Fukushima Accident.

Nikolay Kutin, Chairman, Rostechnadzor, Russia

Actions in the Russian Federation taking into Account Lessons Learnt from the Fukushima
Accident.

Francisco Fernandez Moreno, Commissioner, CSN, Spain

Spanish Nuclear Safety Council Crisis Communication Management: The Fukushima Accident.

Takuya Hattori, President, JAIF, Japan

Fukushima Accident: Actions for the Future from Industry’s Perspective.
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Session 1: Insights: What Are We Learning?

Koichiro Nakamura, NISA, Japan

(For Forum on the Fukushima
Accident: Insight and Approaches)

TEPCO’s Fukushima Dai-ichi
NPS Accident

June 2011

Report of Japanese Government
to the IAEA Ministerial Conference on Nuclear Safety
- The Accident at TEPCO's Fukushima Nuclear Power Station -
by Nuclear Emergency Response Headquarters of GOJ

Framework of the report includes;

® Occurrence and development of the accident in Fukushima
Nuclear Power Stations

® Response to Nuclear emergency

® Discharge of Radioactive Material to the Environment
® Cooperation with the international community

@® Efforts to Restore the Accident in the Future

@® Lessons learned from the Accident so far
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Tohoku Region — Off the Pacific Ocean Earthquake and Tsunami

®Occurred 14:46 March 11, 2011 EXRIESIS TR

®Magnitude:9.0 Mw

®Epicenter location: 38° 6”N and
142° 51”E, and 24km in depth

oIt is said that the height of tsunami
attacked Fukushima NPP was more
than 14m

NPS

Fukushima Dai-ni
NPS

®East coast of northern area in the main
island of Japan is seriously damaged

o As of May 9, 14,737 people are dead and
9,992 people are missing according to
the Fire and Disaster Management
Agency

Source: Fire and Disaster Management Agency

Occurrence and development of the accidents in Fukushima NPS (1/2) I

March 11, 14:46, The earthquake occurred
=11 reactors under operation were
automatically shut down
- Onagawa 1,23
- Fukushima Dai-ichi 1,2,3

T Unitl: 524 MW 1984~

Onageram | Unitd: 35 kWY 1995

] LUI'Il.i E25 MW, 2002
Urdtl: &80 AT 1971-
Urik2: FE4 MW 1073
Uritl: TEL AW 1O7E-

. P Uritd: TRA RIS LAZR-
- Fukushima Dai-ni 1,234 S Urits! 784 KT 1978
_ TDkEi Dﬁi-ni 2,"' | Urine: 1,100 AW 1979

=3 reactors under periodic inspection
- Fukushima Dai-ichi 4,5,6

Wnitd: 1,100 RTwd. 1985~

Unitl: 1,100 MW 1982

Wnitds 1,100 RIwe. 1984
Fulushima 0

Wit L, 100 FTwe. 1987

—~— Tokal [T [1,100 MW, 1878-|

Around 1 hour later, after tsunami

hit theNPSs above

#Following reactors went to cold shut down
- Onagawa 1,2,3 : External power and sea water pumps were alive
- Fukushima Dai-ichi 5,6: Emergency DG was alive

- Fukushima Dai-ni 1,23, 4: External power was alive

- Tokai Daini: Emergency DG was alive

.J'_o;.‘aﬁo.n of the Nuclear Installations

#The problems came with Fukushima Dai-ichi 1,2,3 and 4.
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Occurrence and development of the accidents in Fukushima NPS{2/ 2)

® Unitl -3 automatically shut down by the earthquake. External
power supply lost, but Emergency DGs started up as planned.

® Emergency DGs except 1 DG stopped by tsunami. Station
blackout except unitb and the core cooling function was lost.

® The loss of water injection to the reactors caused exposure of
the nuclear fuels

® Hydrogen was generated, and it was discharged into the R/B,
and presumably hydrogen explosion at unit 1-4.

Response fo Nuclear Emergency (17 2)

March 11t

@5t up of the NISA Emergency Preparedness Headquarters (Tokyo)
immediately after the earthquake

®Establishment of Government Muclear Emergency Response
Headquarters and On-site Emergency Response Headquarters

March 15t

®Establishment of Integrated Headquarters for the response to the
incident at the Fukushima Dai-ichi NPS (later, renamed as Government-
TEPCO Integrated response office)

@ ocal nuclear emergency response headquarters moved to Fukushima
prefectural office from the Off-site center designated by the Basic Plan
for Emergency Preparedness
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Response to Nuclear Emergency (2/2)

March 11
®Residents within 3km radius from Unitl shall evacuate by the PM Directive.

March 12
® Residents within 20km radius from Unitl shall evacuate by the PM Directive.

March 15%
®The sheltering stay was enlarged to the area from 20km to 30km from the NPS.

April 21=
®The PM instructed to prohibit the access to the area within 20km radius or to order to
leave the area.

April 22
®The PM issued the following instruction to the Governor of Fukushima pref, and

relevant heads of towns;
- to establish Deliberate Evacuation as well as Evacuation-Prepared Area

Radioactive matenals discharge to the atmosphere

Assumed amount of the discharge from
Fukushima Dai-ichi
s NISA's re-
_ NISAs estimation | NSC’s estimation2
estimation{April)
(May)
131 1.3"107Bq 1.6"10"7Bq 1.5"107Bq
13Cs 6.1"1015Bq 1.5"106Bq 1.2"10'¢Bq

*{: Estimation by MISA is based on the numerical analysis of accident transient
*2: NSC calculated backward of monitoring data to estimate the amount of discharge
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Radioactive matenal discharge to seawater (1/2)

(1) Outflow from Unit 2

o0n April 2nd, the outflow from the crack with a length of around 20 cm in the
concrete portion of the lateral surface of the pit infto the sea was confirmed.

*Dn Aprilg, the outflow was confirmed to stop Amount of spilled water: 520 tons

Countermeasures CQuantity of radioactivity : 4700 teraBq

-Drilled a hole into the pit and injected water glass (sodium silicate) into the pit.

(2) Water leakage from Unit 3
& On May 117, TEPCO found some water was flowing into the pit through cable conduit at
Linit 3.

‘ On the same day, the outflow was confirmed to stop

Countermeasures
- Inserting fabrics and filling concrete inside pit
- Reconfirmation of ather leakage possibilities.
- Strengthening the monitoring

Amount of spilled water: 250 tons
Cuantity of radioactivity : 20 teraBqg

=]

(Ref.) Radioactive water and counter measures

Leakage of Highly
radioactive water

Intentional discharge of
radioactive water

from sub-drain of Unit S&6

Intentional discharge of
radioactive water

Large-sized Sandbags (finished on Apr.17)
Silt fence (Finished on Apr.14)

Steel plate insulation (Finished on Apr.15)
Sandbags containing Zeolite (in operation)
weissm Sheet Pile (under planning)

= Sliding timber weir (under planning)

from radiation Waste
treatment building

olo
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(Owerview of comprehensive monitoring around the Fukushima-Dailichi NPS)(as of 15 of June)
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gl Paion 2 |

L w L . 4
[} o [} ] E.
:|£ ? = ? | ! ! ! ! ! !
! | |
i} @ e - =) o
= R = - - = o o =
H w1 D Sourca: M

* Eiﬁlp’ah:hl:“mm-]
*, parameter
(Ref.) Radiation monitoring
(Off Site Monitoring(1/2))
(D-2 Radiation monitoring

t approw. 170p5v/h

19-
xa-




NEA/CNRA/R(2011)12

(Ref.) Radiation monitoring (Off Site Monitoring (2/2))

(Cumulative Doses Measured)
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(Ref.) Radiation monitoring
(Sea Area Monitoring (1/2))
Sampling Point of Sea Area Monitoring
®MEXT have conducted seawater sampling
surveys at 12 points, from surface water
- PE and sub-surface around 30km off-shore
&" Fukushima Pref.
®TEPCO have conducted seawater sampling
surveys as follows:(25points in total)
* -10 points 3km off the shore

. -3 points :Skm off the shore

# * -2 points: 8km off the shore

. -7 points:15km off the shore

3 -3 points: 30 km off the shore

L

# ®5ince April 29% five monitoring points are
added in the region of 3km offshore of

« @ |baraki prefecture based on the monitoring
enhancement plan.
In addition, sampling of soil of the bottom
D T of the sea started on April 22 based on the
plan.
A Of 24m of May
Sowcs: TERCO
14
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Status of Radiation exposure

(Residents)

®Fukushima Prefecture has started the screening from 13 March.
® Up until May 31st, the screening was done to 195,354 people.
®All 1,149 children who went through thyroid gland exposure
evaluation received the results lower than the screening level.

(Workers)

®To date a total of 30 people have registered exposure dose above
100mSv.

®The internal exposure measurement of the radiation workers has
been delayed. The exposure doze of a certain number of workers
could exceed 250m5v.

Cooperation with international communities

® A |ot of valuable advices of experts from the
US, France, Russia, The Republic of Korea,
China and the UK as well as |AEA, and
OECD/NEA

® Japan also received supports including
materials required for taking measures against
nuclear accidents.
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Communication regarding the accident

Information Provision to the international community

& ENAC Website
@ IEC (IAEA)

& Foreign Media

Briefing

9 Briefings for Diplomatic Representatives in Tokyo

@ English information on the Web

We are also sharing the information with international communities through

international conferences and meetings in IAEA, OECD/NEA etc.

Efforts to restore the Accidents
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Responses in other NPS (1/2)

# NISAinstructed each electric utilities to implement emergency safety measures drawn from
the 2011 Accident at Fukushima Dai-ichi and Dai-ni NPS(March 30M)

@ Based on the report from each electric utiliies, NISA has confirmed that emergency safety
measures had been appropriately implemented.

(1) Short-term Measures
#® Measures against Loss of All AC Power Supply were confirmed.

* @5Securing Power Supply in Case of Emergency through confirming the
power cars, efc.

@5Securing Heat Removal Function in Case of Emergency through
confirming the pump trucks, etc.

@Implementation of Checks for Machines and Equipment as well as Drills

# Measures against Inundation of Buildings will be implemented till the end of May.

* Planning measures against inundation so that machines and
equipment mentioned above will not be impacted by tsunami. 12

Responses in other NPS (2/2)

(2) Mid- to long-term Measures

# Measures to Improve Reliability by Speeding Up the Cold Shutdown will
be implemented.

* @ Securing Back-up Equipment for Seawater Pump Motors, etc.
[implementation within about 1 year]

@ Establishment of Air-Cooling Type Emergency Generators
[iImplementation within about 1-2 years]

# Measures to Protect Against Tsunami will be implemented.

» Building Tide Embankments, Building Seawalls around Buildings,
Increasing Water Tightness Around Buildings
[implementation within 2 to 3 years]
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Lessons leamt so far from the accidents(1/2)

® Strengthening preventive measures against a severe
accident
® Strengthening measures against earthquakes and tsunamis
® Secure power supply
® Secure robust cooling functions of a reactor and a PCV etc.
@ Enhancement of response measures against severe
accidents
® Enhancement of prevention measures of hydrogen explosion
® Enhancement of containment venting system
® |mprovement of accident response environment etc.

Lessons leamt so far from the accidents(2/2)

® Enhancement of nuclear emergency response

® Response to combined emergency of both large-scale
natural disaster and prolonged nuclear accident

® Reinforcement of environment monitoring

® Establishment of clear division of labor between relevant
central and local organizations etc.

@ Reinforcement of safety infrastructure

® Reinforcement of safety regulatory bodies

® Establishment and reinforcement of legal structure, criteria
and guidelines

® Human resources for nuclear safety and emergency

preparedness and response etc.
® Raise awareness of safety culture
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* Thank you very much!

(Reference)
The access to the report:

http://www.kantei.go.jp/foreign/kan/topics/201
106/iaea _houkokusho e.html
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Terry Jamieson, CNSC, Canada

Canadian Nudear Commission canadienne
Safety Commission  de surete nucesire

S e e | e g g o

Terry Jamieson

Vice-President, Technical Support Branch
Canadian Nuclear Safety Commission

Presentation to NEA Forumon the Fukushima Accident
Paris, June 8, 2011

+ \What we have done to date
* How are we learning?

 [nitial lessons learned
* Domestic
* |nternational

* Path forward

A anaan 2o Qatats i masatan EAIEANIM an tha Bl Ehima Arridam 1 D8 R A
CanaXan Nucesr Sally Commissio N Orum On the Fusushin 1 B -

55



NEA/CNRA/R(2011)12

Domestic:
% Activate Emergency Operations Centre and staff Nuclear Emergency
Organization
% Create a Japan Executive Team (senior CNSC executives)
% 24-7 operation with Technical, External Liaison, Communications and
Logistics teams
% Worked closely with other federal and provincial governments
Internationally:
* Established links with USA, UK, FRA regulators
* Dailyteleconferences
* |nformation exchange and validation
< [AEA
* CNSCaccessto IAEA secure emergency infoweb site
* Canacdianmissionat|AEA in Vienna (VPERM)
* Two Canadian experisto Vienns to support IAEA

* CNSC
* AECL
Canadian Nuciear Safty Commission NEAForum on the Fukushima Accident  2011,05.03

% 12(2) Request to Industry
# CNSC Task Force
# External Review of Process

A anag=n 2o Qatats i masatan EAFEANIM an tha By ishim
CanaXan Nucesr Sally Commissio NEAForun i Cushin
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* Address CNSC'srequestforinformation as committed in the initial
response tothe 12(2) letter:

* “review initial lessons learned from the eorthquoke in Jopan ond re-

~ co 3 ~la we -l < ; » fmer ] =
ofety coses of nuclear power plonts, in porticulor the
. . ) gt = SR X
f -in-ogptn concept, with focus on:

2

.l_',' oc,
- ext os seismic, ffooding, fire ond extreme wegther svents;
- n ion ond mitigation of severe gccidents;
- € ness; ong

» report onimplementation plons for short-term ond long-term
measures to oddress any significant gops”
*+ Reportonimplementation plans should:
+ provide a plan and schedule for completion of short-term and long-
term measures
* identify measures that have already been put in place

* identify any previously planned activities that have been accelerated
as part of the lessons learned

O anagan P L AN EAEanIm an the Euishima Arridam 201 D8 O3
CanaXan Nucesr Salty Commissio NEAForum on the Fukushima AcCidemt  2011.06.:

* Review initial lessons learned, with focus on:

* External hazardssuch as seismic, flooding, fire and
extreme weather events

* Measures for prevention and mitigation of severe
accidents

* Emergency preparedness

# Report on implementation plans for short and
long term to address any significant gaps

C anagan ~anr Qatats CAmMizEian EAEanIm an the Euisiima Arridam 214 D8 O3
CanaXan Nucesr Sally Commissio NEAForum on the Fucushima AcCidemt  2011.06.:
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* Licensees’ responses to date:

* provided requisite initial response, identifying
proposed plans and schedule to meet CNSC’s
request

» concluded that overall safety case remains strong

— but continue to identify potential improvements

* accelerated implementation, especially in severe
accident management and emergency
preparedness

F AT, Faaar Satat: ‘CAmmisEian EAEAnIM an tha Eulchima Arridam 2014 D8 a8
CanaXan Nucesr Salty Commissio NEAForum on the Fukushima AcCidemt 201 0. -

% Evaluate operational, technical and regulatory
implications of the Japan 2011 events
# Focus on plant, spent-fuel pool and site
behaviour, takinginto account:
» external hazards and common mode events that could
impact Canadian NPPs
* accident progression where different levels of
protection are assumed failed
* severe accident management
» off-site emergency response
* regulatory requirements

C anagan S g T e EAEAnIM an the Eueiima Arridam MHDOEOR -2
CanaXan Nucesr Sally Commissio NEAForum on the Fucushima AcCidemt  2011.0608 -
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r‘?1h(“’p -r: 4-?" tr-v-f.:- r‘

- o’ Wt o o’ e B

+ |dentification of potential design and
operational measures to minimize risk
associated with severe accidents (likelihood
and consequences)

+ Priorities for implementation of risk control
measures

+ Recommendations for potential changes to
CNSC'’s regulatory requirements

O anagan P L AN EAEAnIm an the Euleiima Arridam MHOEOR -9
CanaXan Nucesr Safly Commissio NEAForum on the Fucushima AcCidemt 20110608 -9

% An extended stress test

% Focus on consequences
% External events:

* Willinclude man-made events

* Norandom combinations: must be consequential or
directly related

% DBAs/BDBAs/Severe Accidents:

» Verify margins to core/severe core/containment
damage

+ (Cliff-edge effects and preventive measures

Aanadian Wsitaae Qatats A mizcian NEAE AN an tha SuciEAma Ansidert 2044 05 08 40
CanaXan Nucesr Sally Commissio NEATOIUM ON 2 Fuushima ACCO2 RS -
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% Prolonged Loss of Heat Sinks:
* loss of electrical power, service water, etc.
« other consequential failures (e.g. LOCA)
% Progressive failure of back-up supplies, for
example:
* loss of electrical power (up to station blackout)
* loss of service water

% Containment bypass
% Multi-unit events

(9]
1
™
J
J

]

Canadan Nuoiesr Saf

% Prompt completion of station-specific SAMGs:

* |dentify what equipment can be used for severe
accident mitigation and where it is located

* |ldentify what can and cannot be done {equipment
survivability, capability, accessibility) based on
experience and judgment

» Develop Enabling Instructions, etc.

* Consider multi-unit conditions, where necessary

* Consider Regulatory Guide G-306: Severe
Accident Management Programs for Nuclear
Reactors

Canadan Nuiesr Saf
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& Station-specific SAMGs:
* Assessment of station’s instrumentation performance
under severe accident conditions

* Safety analyses to validate selected strategies for severe
accident management and support: SAMG entry criteria,
Identification of challenges (e.g. to containment),
Estimation of timing of challenges, Identification of system
requirements to mitigate challenges, etc.

* Identification and evaluation of possible design
modifications for accident mitigation

* Interface with Provincial and Municipal Emergency
Management Organizations

~ a1 =

E anagan o= @atat A iz E4An EAE A A the SUCIENMMma Anmidamt MOS0 - 12
CanaXan Nucesr Salty Commissio NEAForum on e Fuiushima ACC= ARG -1

+ Off-Site Support for SAMGs:

* Provision of external supplies and mobile devices,
including:
— water, fuel, power, people

* |nter-utility cooperation and support

E anadisn —~amr Qatat A iz =4an EAE A A the SUENmE Acsidamt M OS0R - 4
CanaXan Nucesr Sally Commissio NEAForum on e Fuiushima ACCi= NRGS -18
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* Review team members to be chosen from
outside the nuclear industry

+ To review adequacy of CNSC’s processes and
confirm that they were followed

# Not a technical review

R R PR S PR AN e 2 SN NEAFANIT an tha Sucinima Arsdam MHOE08 - 18
CanaXan Nucesr Safly Commissio NEAFOrum on the Fuiushima ACCi BO3 -

& Some CANDU Specifics
* Venting

* Multi-unit events

* Implementation of hydrogen recombiners

* Completion of severe accident management guidelines
% Emergency Management in Canada

* Exercising agency interfaces

¢ Communicating with stakeholders
— The Internet Age

* Personnel
* Source term modelling

Aanadian Wsitaae Qatats A mizcian NEAE AN an tha SuciEAma Ansidert 2044 05 08 4=
CanaXan Nucesr Sally Commissio NEATOIUM ON 2 Fuushima ACCO2 noS -

62



NEA/CNRA/R(2011)12

* International Events

* Domestic plans and international events
* Preparing for cross-boundary events
# Generic Technical Observations
* Off-site support for SAMGs
* |nter-utility cooperation and support
* Formalizing supportarrangements

Canafan Nuciesr Safzty Commizsion NEAForum on the Fuushima Accidem  2011.0508 - 17

+ Completion of the task force report

+ Validation of our findings:
* Externalreview panel
* IRRS
* CNS Extraordinary Review Meeting

 Implementation: short/medium/long term

i i St ik EAEarim an tha EuiciEnNma Arsdam MU OEAR - 12
Cana¥an Nucesr Sty Co 534 NEAForum on e Fuiushima ACCi= 08 -
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# Detailed and in-depth program

# Our licensees have completed all required
short-term actions

# Canadian facilities are safe
+ Potential improvements areas noted
+ Independent reviews

+ Canada looks forward to learning with our
partners

R R PR S PR AN e 2 SN NEAFEANIT an tha SuciEnma Ar-dam MHOE0R - 19
CanaXan Nucesr Safly Commissio NEAFOrum on the Fukushima Accidem  2011.0508 -19
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Canadian Nudear Commission canadienne
Safety Commission  de sirete nudesire
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Jean-Christophe Niel, ASN, France

SN
aJ

Firstlessons learnt and subsequent first
actions taken in France

Forum on the Fukushima Accident: Insights and Approaches

Jean-Christophe NIEL
ASN Director General

asn/ Content

Crisis Management In France

®* ASN actions: Complementary Assessment

®* ASN actions: Inspections

Consultation Process

¢ Summary

Forum on the Fukushime Accloent nsights and Approsches
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das

J Content

Crisis Management In France

ASN actions: Complementary Assessment
ASN actions: Inspections
Consultation Process

Summary

Forum on the Fukushime Acclogent nsights and Approaches

as Crisis Managementin France

ASN responsabilities

In an emergency situation, ASN’s responsibilities,
with the support of IRSN, are :

- 0o ensure that adequate and relevant actions are
undertaken by the licensee;

- fo advise the Government about emergency
measures;

= to inform the media and the public;

= to act as competent authonty within the framework of
the international conventions.

Forum on the Fukushime Accloent nsights and Approsches
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asn Crisis Managementin France
—7 ASN & the Fukushima accident

* An important crisis: a severe nuclear accident in a major
natural disaster

* Extremely weak radiological consequences in France foreseen
and measured, strong mediatic pressure

* Necessity to adapt the objectives of the ASN emergency center

* From 11 march to early April 2011, ASN emergency triggered
on a 24/24h basis to:

- getinformation

- analyze this information

- advice the Government:
* French citizens in Japan
* Importation of goods
* Impact of radioactive plume on french territories

- inform the media and the public

Forum on the Fukushime Acclogent nsights and Approaches

asn Crisis Managementin France
Key facts

* 24/24h ASN emergency center during one month,

* Up to 20 people in the center; more than 200 of ASN staff (on
450) participated

* Daily phone conferences with IRSN, French Embassy in Japan,
French institutions, foreign counterparts, etc.

* Numerous meetings with government, parliament....
* 18 press conferences /28 press releases

* Local and national communications

* Devoted website

* Hotline for the public

* Reinforced monitoring of the environment

Forum on the Fukushime Accloent nsights and Approsches
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asn Crisis Managementin France
=4 Firstlessons learnt

* Facing a long term crisis
= Need for important human resources due to shifts

= Ensurng the management of ASN on on-going
activities

= Needto ensure coordination between ASN, IRSN and
other stakeholders

= Rethinking the configuration and the organization of
the ASN Emergency Center

= Importance of anticipating post-accidental measures

Forum on the Fukushime Acclogent nsights and Approaches

asn Crisis Managementin France
=4 Firstlessons learnt

* Facing a major media crisis
- Need for a large number of trained staff,

= Need for available background information on foreign
nuclear installations

= Need for a specific organization

* Facing an international nuclear crisis

= Need for an enhanced coordination between regulatory
authorities at European (EC...) and international (IAEA,
NEA...) levels

Forum on the Fukushime Accloent nsights and Approsches
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as Crisis Managementin France
= Firstlessons learnt

* Facing an unexpected situation:
* Extreme external hasard
* Severe accident
= Several plants
* Devastated surroundings

= Reassessment of safety margins in the case of events
challenging safety functions and leading to severe
accidents

= Evaluation of the nuclear installation response facing
‘beyond design basis situations” (weak point and cliff-
edged effect identification)

= |dentification and implementation of improvements. n
Forum on the Fukushime Acclgent Insights angd Approaches
> 4 Content

® Crisis Management In France

®* ASN actions: Complementary Assessment

® ASN actions: Inspections

Consultation Process

¢® Summary

Forum on the Fukushime Accloent nsights and Approsches
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ASN actions: Complementary
asn Assessment
— A necessaryexperience feedback

After major accidents (TMI, Tchernobyl,
Fukushima) experience feedback has to be
drawn

* Long process (10 years)

* Need to start now: the complementary safety
assessment (CSA)

* “A targeted evaluation of safety margins with
regards to the Fukushima events”: weak point
and cliff-edged effect

* All facilities

Forum on the Fukushime Acclgent Insights and Approaches

ASN actions: Complementary

asn Assessment
— A necessaryexperience feedback
* 5Slssues:

= Flooding hazards,

= Seismic hazards,

- Total loss of electricity supply risks,

- Total loss of heat sinkrisks,

= Operating management of accidental situations.

* Complementary safety assessment of existing
dispositions implemented by Licensees (under the
ASN control)

* Examination for each installations if improvements /
modifications are necessary

* An answerto the French Prime Minister

Forum on the Fukushime Acclogent nsights and Approaches
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fé?.n ASN actions: Complementary
Assessment
European Stress Tests

* Review of the safety of the 143 EU nuclear plants, on the
basis of a comprehensive and transparent risk and safety
assessment (“stress tests”)

* Based notably on WENRA proposal, ENSREG and the EC
developed the stress test scope and modalities in the light of
lessons learned from the accident in Japan

* Conducted by Regulatory Bodies and through peer reviews
* QOutcome/subsequent measures should be made public

* Assessment of initial findings by the end of 2011

Forum on the Fukushime Accloent nsights and Approaches
P ASN actions: Complementary
asn Assessment
—7 Consistency between the two approaches
FRANCE EUROPE

15 August 2011
+French S

Complementary _
requests ~ 310ct. 2011

15 Sept. 2011

. 15 Sept. 2011

] *V.Fr.enc
Complementary
Assessment
\ ASN’s
Resolutions

15 Nov. 2011

9Dec. 2011 - European
. Council Meeting

Early Dec. 2011

all nuclear facilities
organizational and human factor,
SpeCiﬁC attention g}venthutusu’ma Asclgent Insights and Approethe.

31Dec. 2011
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af_/ Content

Crisis Management In France

ASN actions: Complementary Assessment

ASN actions: Inspections

Consultation Process

Summary

Forum on the Fukushime Acclogent nsights and Approaches

asn ASN actions:inspections
o P

* All the nuclear facilities inspected before
november 2011

* 5|ssues:

- Protection against
= flooding hazards.
= seismic hazards.
= total loss of electricity supply risks.
= total loss of heat sink risks,

= Operating management of accidental situations.

Forum on the Fukushime Accloent nsights and Approsches
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af_"/ Content

® Crisis Management In France

® ASN actions: Complementary Assessment
® ASN actions: Inspections

®* Consultation Process

¢® Summary
asn Consultation Process
7 Stakeholder involvement

National level: High Committee for Transparency and Information on
Nuclear security (HCTISN)

® Local level: Local information committee (~ 1 per major nuclear
installation} (CLI)

* HCTISN consultation on ASN decision on
Complementary Safety Assessment and on the ASN
resolution

¢ HCTISN/CLIs members can participate in ASN
inspections as observers

¢* HCTISN/CLIs information during the CSA

* Foreign counterparts attend to standing group
meeting

Forum on the Fukushime Accloent nsights and Approsches
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af./ Content

® Crisis Management In France

® ASN actions: Complementary Assessment

® ASN actions: Inspections

Consultation Process

¢ Summary

Forum on the Fukushime Acclogent nsights and Approaches

as Summary

* Experience feedback necessary
* First step of a long process (10 years)

* Manifold:
= Crisis management

= Complementary Safety Assessment
* Ensuring maximum consistency between national and
European approaches
* Focused as a first priority on safety issues raised by the
Fukushima accident, which have to be wurgently
investigated

* Including extensive consultation with stakeholders

Forum on the Fukushime Accloent nsights and Approsches
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Choul-Ho Yun, KINS, Korea

o
FuM‘Fommrﬁ June 2011, Paris, France

Fukushima Accident:

Its I|;1pact and Actions taken in
"Korea

Choul-Ho Yun

Korea Institute of Nuclear Safety
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1. Introduction

Q In Korea, as the closest
neighbor country to Japan,
increasing concerns about
nuclear safety
overshadowedthe entire
society.

Q Underthis circumstance,
regulatory body hadto deal
with media request and
public concermn every day
and nightto calm down the
surge of worries toward
nuclear safety.

Status of NuclearPowerin Korea and Region

REYRNYAN
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2. Impact of Fukushima Accident on Korea

2 Uprising negative public opinions on the nuclear

energy
< Strong concems about the nuclear safety

+ Sensitive reactions onthe radiation risks

-1 Mass media effect
% Hourly flash news onthe Fukushima thickening the
confusion and anxiety
%+ Reasonable explanation overshadowed by exaggerated

radiation risks

- Revitalization of Anti-nuclear movement

3. Actions taken after Fukushima Accident

2 Activation of Emergency Response Team

2 Crisis communication with public

Operation of Media Service Center & Call Center 24/7

Press Releases. Press Conferences. Interviews, e-mails. etc.
Daily Information Updates on the Web-Portals on the safety
information

Strengthening Environmental Radiation Monitoring
and public release

.,
-
*

.
.
.

O
..
.

0

2 Special Safety Inspection on Nuclear Facilities
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Environmental Radiation Monitoring

2 Strengthening the environmental radiation monitoring
using 70 monitoring posts

<+ 1st Stage Monitoring (March 11 ~)
» Dose Rate: 15 — 5 min
» Air Borne Dust: Monthly — weekly
» Continuous Air Current Analysis

< 2nd Stage Monitoring (March 28 ~)
» Air Borne Dust: weekly — daily
» Sample Analysis forthe Rain
» Sample Analysis™ forthe Sea water & Marine life, Soil, etc

Radiation Monitoring Results

2 Radiation Monitoring Results

< [-131. Cs-134. and Cs-137 were detected in both airborne and
rain in Korea after Fukushima accident

< Public were very sensitive to the fact that the radioactive
materials were detected in Korea

Sample |lsotopes | Date Max.Value [ o (cdRoauiaarse
[-131 6 April 3.12mBg/m? 1/3323
airborne | Cs-134 7 April 1.19mBg/m? 1/3195
Cs-137 7 April 1.25 mBg/m? 1/1548
-131 7 April 2.81BqlL 1/22*
rain Cs-134 11 April 1.67 BglL 1/43*
Cs-137 11 April 2.02BqlL 1/52*

" Assumsthat soult arinks 2 lters watsr sveryd
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Atmosphere transportanalysis
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Special Safety Inspection

2 Special Safety Inspection for Nuclear Facilities on 21
operating NPPs and 1 research reactor considering an
unlikely worst case scenario;

<+ An extreme natural disaster (earthquake + tsunami) hit the NPPs;
< Loss of Emergency D/G and external power
< Severe accident is to take place.

Q2 The objective of this special safety inspection isto
provide a firm answer to the public;
< howwell the NPPs are designed against natural disasters:

< howwell they can mitigate the severe accident;

..

< how much effective the emergency response system are in place
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Special Safety Inspection

2 Inspection Areas
<+ Structural Integrity (Seismic & Tsunami Resistance)
< Reliability of Electrical Power and Cooling Systems
<+ Response to Severe Accidents
< Effectiveness of SAMG
<+ Emergency preparedness and medical treatment

a Asinspection results, 50 safety improvement items
were selected to avoid nuclear disaster like Fukushima at
any case;

<+ Minimize the impact of extreme natural disaster,

< Make available emergency power and ultimate heat sink at any
case;

<+ Eliminate the likelihood of severe accident and avoid hydrogen
explosion

Inspection results

2 Major Findings:

< Sufficient safety margin exists for all units against maximum potential
earthquake and maximum potential sea levels

To cope with loss of offsite-power, 2 EDGs per unit + Alternative AC

Severe accident management guidelines had been prepared for all
units

Multiple sources of water for emergency cooling of spent fuel pit

<+ Appropriate emergency measures, including organization, facilities
protective action guidelines

*,
DG

* *
o o
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Inspection Results

adMajor Iimprovement ltems:

» Reevaluation of seismic capability of safe shutdown system such as
shutdown cooling system, residual hearremoval (RHRS). etc. and
strengthening system to a level of new reactor's desian earthquake (0.3a).

< Toinstallwater-proof doorand water-proof drain pump inrelevant
facilities to preventflooding of emergency power systems and major
safety system

< Tocopewith a flooding. a car equipped with mobhile emergency generator
and battery will be deplovedin a safe place

< Tocopewith the loss of cooling forspentfuel pocl. a countermeasure
includes supplving makeup waterusing fire engine

- Toinstall passive hydrogen removal equipmentto preventhydrogen gas
explosion

< Tobe equippedwith venting/depressurization device tc cope with
pressure buildup in centainment during severe accident

< Tomeodifythe radiclogical emergency plan'foran emergencyresponse
crganizationto be set up considering multiple emergency, andto have
declaration criteria considering magnitude of tsunami

Future Actions

2 Korean Licensees should submit the detailed action plans
by coming August.

a The details of the Korea’s action items will be modified
and updated in consideration of internationally agreed
post-Fukushima actions.

2 Intermationally cooperated research & developments are
strong required including severe accident, spent fuel, and
emergency preparedness.
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4. Crisis Communication with Public

Q Activities dedicated to deal with high demand of media
requests and public concern;
< Received 8.600 calls (12 March~31 May)
<+ Number of hits of the website
» 3,595,860 visits (12 March~31 May)
» Peak(4~10 April): Radioactive Rain Effect
» Normally 8.845 visits pervear

D

< 152 Interviews / 9 Press Releases
<+ 104 Press Releases / 200 Media Visits

a2 Q&A activities to deal with rumors in the internetandto
correct them in order to prevent the public from
misunderstanding of the situation

International Cooperation

2 Participation in IAEA Activities:

% Fukushima Accident Coordination Team- Fukushima
Radiological Assessment Team (4-13 April)

< Fact finding Mission (24 May-1 June)
Q Strengthening Cooperation with Japan
Support to Emergency team to Sendai (18-23 March / 1 expert)
< Korea-Japan Expert Meeting (12-13 April / 7 experts)
Expert Dispatch to Japan [JNES] (18 May-/ 1 expert)

*
D

*
o

<+ Technical support to Korea Embassy (20 March- / 3 experts)
2 Korea-Japan-China Summit
< Tr-lateral cooperation for nuclear safety was highly emphasized

<+ Top Regulators’ Meeting (TOR) is newly recognized as a
practical and tangible cooperation framework forthree countries.

D
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5. Concluding Remarks

a Immediately after Fukushima accident occurred, Korean
RB has taken actions in response to public concerns
<+ Emergency Response Team was set up;
< Environmental radiation monitoring was strengthened;

< Safety information released to the public through various
channels;

< A special safety inspection was conducted for nuclear facilities
Q Those prompt regulatory actions are very importantto
reduce the uprising public concemns.

a Effective skill of crisis communication with publicand
also international community should be more developed.
a Theinternational cooperation for obtaining lessons

learned from Fukushima accident should be more
emphasized.

Thank you for your attention !
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Laurent Stricker, WANO

World Association of Nuclear Operators

AFTER FUKUSHIMA:

“Strengthening
Global Nuclear Safety”

NEAForum OECD Centre, Paris —June,8 2011

Introduction

Difficult time for Nuclear Industry
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March 11, Eathquake and Tsunami

Nuclear Landscape

Pause in Nuclear development

but

Energy demand worldwide
remains !

¥

o
4
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Strengthening WANO

WANO should emerge stronger !

Standard
equirements
IAE WANO
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What does Nuclear Safety mean ?

The three Safety Functions
Control of reactivity / stored energy
Core Cooling / decay heat removal

Containment / radiation & radioactive waste

g i “'
- v -
w A N o

7
Safety functions in Nuclear accidents

Reactivity

T.M.L
— Fukushima

Containment
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Areas to reinforce WANO

T.M.l.
Fukushima

v

Core Cooling

Robust design

Emergency Planning y,’

What did WANO do since March 11 ?

e Withinthe first days after the earthquake
and tsunami, WANO:

e Sentmembers daily situation updates
e Provided additionalresourcesto WANO TC

e Provided TEPCO informationon
available memberequipment & supplies

e WANO/INPOissued SOER(17/03/11) ©
¢ WANO issued Press Releases

e WANO asked TEPCO &|IAEAtO
participate in their fact-finding mission. 10
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WANO possible changes

WANO will:

*Better define the roles and responsibilities
in an emergency

*Add emergency preparedness as a core
review area

*Look at fuel storage including fuel pools
and dry cask storage

*Look at some aspects of Design il

IAEA conventions Standard communication INPO
Oct 86 : Information Requirements
Feb 87 : Assistance '
2 /JANTI
IAEA WANO | ~—~ ENSREG
: > WNA
INTERNATIONAL | P o B f WEC
LEVEL = Lessonslearned [ —
w
INRA o | 2 SR« NEI
WENRA o £1| o |— AEN
— 5 . D 9 Ti——
- o
=
d oversight :
REGIONAL :
: | -
NATIONAL
LEVEL
communication e 12
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Additional thoughts

Risk of loss of trust by the public
Risk of loss of trust by nuclear workers

Risk of over-confidence of some operators

‘ i “"
- WP -
W ) N (4]

WANQO'’s conclusion

The Nuclear lanscape will be different
= WANO must change
Credible regulator / Strong WANO
Guard against Complacency
Emergency Preparedness &
Managing Decay Heat
WANO members trust and 8.3
shared obligations ey
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WANQO'’s conclusion

WANO
stronger
and
more effective

15

World Association of Nuclear Operators

http:/svww.wano.info
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Session 2: Approaches: What Actions Are We Taking?

Jukka Laaksonen, STUK, Finland

MNEAForum on the Fukushima Accident
Paris. 8 June, 2011

Focused Safety Assessment of NPP’s in the EU

Aiming for Improved Protection Against External Hazards

Jukka Laaksonen
Director General, STUK
Chairman, WENRA

EU Councilfor Energy,on 215t March

‘Implementing and continuously improving high
standards for nuclear safety is our priority”

‘need for an effective response, even though we don't have

vet full analysis of the situation in Japan”

‘response would take the form of a comprehensive risk and
safety assessment (so-called stress-test) of nuclear plants in
Europe”

‘the scope and modalities should be developed making full
use of the expertise avallable, notably from WENRA”
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%A
-

SATELTURVA

EuropeanCouncilofMarch 24th and 25th

“safety of all EU NPP's should be reviewed, on the basis of a
comprehensive and transparent risk assessment (stress tests)”

‘ENSREG and the Commission to develop the scope and
modalities of these tests. making full use of the expertise
available, notably from WENRA"®

‘assessments will be conducted by independent national
authorities and through peer review”

“outcome and any necessary subsequent measures that
will be taken should be shared with the Commission and
within ENSREG and should be made public; the European
Council will assess initial findings by the end of 2011, on
the basis of a report from the Commission”

ASTLS  STRAZAGASSTEISTRASN

D NJTEAR SAZETY ALT=IATY

JANRSNILS ST RASAGRASST RIS TRALN

WENRA's policy

WENRATtask group prepared the proposal for
‘stress tests” in the spirit of a policy statement
which was signed in December 2005 by all of the
WENRAmember starts:

“‘We. the heads of the national Nuclear Safety
Authorities. members of WENRA, commit
ourselves to a continuous improvement of
nuclearsafety in our respective countries.”

(JTEAR ZATITV ALTmIATY
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Whatdo we mean by “stress tests”?

We define a “stress test” as a targeted reassessment of

the safety margins of NPPs in the light of the events which
occurred in Fukushima.

Reassessment will be based on the existing safety studies
and engineering judgment to evaluate the behavior of a
nuclear power plant when facing a set of challenging
situations.

The results may indicate a need for additional safety
provisions, being technical or organisational.

It remains a national responsibility to take any appropriate
measures resulting from the reassessment.

VAREZTLS + STRALSACER~ET SIANTRAEN
A0 NITEAR BATETV AL

Someremarks on “stress tests” (1)

For WENRA this is not a political process: the main aim
is not to convince the public that nuclear power plants are
safe.

*In this process the industry and regulators must have an
objective of enhancing nuclear safety.

*The process is not Fukushima specific but has wider safety
perspective.

«We must recognize that today the external hazards are the
main source of nuclear power plant risk if we do not address
them properly.

*Each site has its own specific hazards that must be identified
and adequately protected against.
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SANRSTLS Y STRALSAGGASSTEITRARN

Some remarks on “stress tests” (2)

« The question we must make is not “are our plants safe
enough”.

The right question is *how can we make our plants more
safe”.

*The measures to be taken need not be very costly but they
need to be effective in enhancing the safety.

*We must do this exercise in a transparent manner and
present the end results for open discussion.

(JTRAR BAZETV AUTmIATY

Implementation of “stress tests”

The licensee has the prime responsibility for safety. Hence, it
is up to the licensees to perform the reassessments and to
send the results and related documentation to their national
regulator.

The regulator performs a review of the licensees’ submissions
and produces a review report which should be published.

“stress tests” specificaticns as written and agreed in the
ENSREG meeting do no provide unambiguous guidance for
reportcontents and format; provision of harmonized reports
needs interaction between national reguiators and licensees

Interactions between European regulators will be necessary,
optimum way for conducting peer reviews still remains to be
planned and agreed.
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Scheduleof WENRA for “stress tests”

Requirements sentto the licensees by June 1.
National reporting schedule;

Progressreport  Final report
Licenseereport  August15 October31
Mational report September 15 December31

Peerreview process starts inthe fall 2011, completed by end of April 2012.

The European Commission, with the support of ENSREG. will presenta
progress reportto the EU Councilmeetingin December2011.

Aconsolidated reportto the EU Council meetingin June 2012.

Mainissues for reassessment

* Initiating events
— Earthquake
— Flooding

— (Otherextreme external conditions challenging the specific
site, as decided in each country)

* Consequential loss of safety functions
— Lossof electrical power
— Loss of the ultimate heatsink
— Combination of both

* Severe accident managementissues

ACRSILS Y STRASAGRASST I TRARN

VJORAR SARSTY ATmCATY
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Examples ofquestions in stress tests (1)

* Were the internal and external threats properly
taken into account in the design? Should we take
different positions in light of today’s knowledge and
experience?

— Are the assumptions valid and conservative enough,
are the safety margins adequate?

— Have coincidentevents /threats been properly
considered?

— Has potentialdamage to externalinfrastructure (traffic
routes, information transfer) been adequately
considered?

Examples ofquestions in stress tests (2)

* Has adequate account been taken on zall existing
possibilities/resources to provide power to the plant and
to transfer decay heat from hot and cold reactor core,
containment, and spent fuel pool to ultimate heat sink?
— Arethe all available resources keptin continuous readiness

by means of regular maintenance and testing?
— Dooperators getadequate training and retraining to use all
existingresources?

— Dooperators have written procedures forusing these
resources?
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Examples ofquestions in stress tests (3)

* What are the potential means to improve reliability of
power supply in exceptional accident conditions?

— Possibilities to reduce risk of common cause failuresin
permanently installed onsite power sources (location in
leak tight bunkers, diversity in general, diverse means
for cooling diesels)?

— Needand possibilitiesto extend the independent
operating time of AC power sources (fuelsupply} and
DC batteries (recharging possibilities)?

— Possibilities for fast provision of reliable dedicated
offsite power(e.g. hydro power)?

— Possibilities to utilize transportable powersources?

Examples ofquestions in stress tests (4)

* What are the potential means to improve reliability
of decay heat transfer to the ultimate heat sink in
exceptional accident conditions?

— Possibilities to install new systemsthatdonot need
electrical power(passive systems, pumps with direct
dieseldrive)?

— Possibilities to provide diverse ultimate heat sink
(water, air}?

— Possibilitiestoincrease amountof stored clean water
onsite?

— Possibilities to bring clean water from offsite?
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Examples ofquestions in stress tests (5)

* Is connection of external power and water supplies to the
plant systems ensured with compatible systems?

* What kind of plant modifications could improve fast and
easy connection of external systems?

Examples ofquestions in stress tests (6)

* Are diverse systems actually diverse in all details?
— needforwatercooling of componentsin systems that
transferheattoatmosphere as anultimate heatsink?
— needforDC powerto monitor / control performance of
passive systems?

— could auxiliary systems of diverse equipment be identical and
failwhen exposed to same damaging environmental
conditions (extreme cold, heat)?
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Examples ofquestions in stress tests (7)

+ |s it possible to provide adequate number of
competent personnel for each safety critical task, if the
accident situation lasts long and concerns more than
one plant unit?

Examples ofquestions in stress tests (8)

* Isthe plant protected against phenomena that could
possibly threaten the containment integrity in connection
with a severe accident that leads to core meltdown. Amoeng
these phenomena are
— core meltdownin high pressure,

— hydrogen burn / explosion,

— molten core penetration,
— increase of pressure due to steam ornon-condensable gases,
— hightemperature.
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Examples ofquestions in stress tests (9)

* The question on adequate demonstration of severe
accident mitigation needs to be considered more
thoroughly in & later stage when Fukushima accident has
been finally terminated and adequate information on
actual phenomena is available:

— protection from hydrogen explosion when relieving pressure
from nitrogen filled containment

— keepingthe molten core inside the vessel forextended time

* The stress test results are expected soon — emphasis must
be in severe accident prevention that does not need time
consuming research.

Conclusions

The responseto be taken in all Eurcpean countries after Fukushima
accidentisin line with the policy statement adopted by the national
regulatersin 2005, and the principlethathas beenincorporatedin 2002in
the European Council Directive setting up a Community framework for
nuclearsafety:

“NMember States shall ensure that the national framework in place requires
licence holders. underthe supervisicn ofthe competentreguiatory
authority, to regularly assess, verify and continucusly improve, asfar as

reasonably achievable, the safety of theirnuciearinstaliationsin a

systematic and verifiable manner.”
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Gregory Jaczko, USNRC, United States

BUSINRC

Protecting People und the Environment

U.S. NRC Approach and Actions
in Response to the
Fukushima Accident

June 8, 2011

U.S. NRC Actions to Date

« Communicating with licensees

— Providing information so thatlicensees can
take proactive actions

 Enhanced inspections

- Issued Temporary instructions (Tl) to focus on
Fukushima-relatedissues

* Issued Bulletin
— Mitigating strategies

Un tates Nuclear Regulatory
Protecting People and the Environment
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Task Force

+ Systematic and methodical review
— Near-term, 90-day review
— Longer-termreview
+ Defense-in-depth approach
— Prevention
- Mitigation
— Emergency preparedness (EP)

T LSRG

Protecting People and the Environment

Prevention

+ Design basis events
— Seismic, flooding, and otherexternal events
— Broaderfocus thanseismic/tsunamihazards
+ Beyond design basis events
— Survivability of alternating current (AC) power
— Emergency AC powerand distribution
— Alternative AC sourcesin the eventnormal

sources are lost
¥ USNRC

< atory vemis
Protecting People and the Environment
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Mitigation

+ Mitigation Goals

— Preventing core damage and containment
failure

— Preventing spentfueldamage and mitigating
releases

+ Cross-cutting considerations

— Emergency operating procedures and
guidelines

Protecting People and the Environment

Emergency Preparedness

+ Considerations from Fukushima
— Infrastructure damage
— Multi-unitevents
— Long-term station blackout

+ National approach

— Shared responsibility with other federal
agencies, state and local authorities, and

private sectorlicensees
2 USNRC

Protecting People and the Environment
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International Cooperation

* Fukushima-related efforts

— Coordinating events and efforts to maximize
effectiveness

— Open exchange of information
* Broader Efforts

— Multilateral activities

— Bilateral activities

Protecting People and the Environment

Next Steps

* Follow-up activities
— Evaluate inspectionfindings
— Bulletin on mitigating strategies
* Near-term review
—June 15,2011 - 60-day status briefing
—July 19, 2011 - 90-day final briefing
- Finaltask force report

 Long-term review 0"
° 2 USNRC

Protecting People and the Environment
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Nikolay Kutin, Rostechnador, Russian Federation

Federal Environmental, Industrial and Nuclear Supervision
Service

A\ S &

0

Actions to Be Taken in the Russian Federation
after Fukushima-1 Accident

Nikolay Kutin,

Head of Federal Environmental. Industrial and Nuclear
Supervision Service

Pans, June 6-§, 2010

Federal Environmental, Industrial and Nuclear Supervision Service

g

GENERALIZED LESSONS LEARNT FOLLOWING THE
ACCIDENT (1):

» Safety analysis shall be as representative as possible:
-input data used feranalysis areto he complete and current;

- all possible site specificcombinations of initiating events are to be
considered;
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Federal Environmental, Industrial and Nuclear Supervision Service
T
GENERALIZED LESSONS LEARNT FOLLOWING THE ACCIDENT (2)

e Technical emergency measures and means shall:

-be diverse;
-cover all possible initiating events of accidents in their combinations:
- exhibitunconditional availability.

e For the earliest NPP units, compensatory measures shall be developed and
implemented.

Federal Environmental, Industrial and Nuclear Supervision Service

R

GENERALIZED LESSONS LEARNT FOLLOWING THE ACCIDENT (3)

o The effectiveness of implementation of organizational emergency measures,
including transportroutes, emergency communication. shallto be checked:

- adequacy of emergency measures;
- protection of emergency measures from external impacts.

e Rules of interaction between the operator, regulator and other public
organizationsin case of accident shall be in place.
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Federal Environmental, Industrial and Nuclear Supervision Service

g

GENERALIZED LESSONS LEARNT FOLLOWING THE ACCIDENT (4)

e Regulatory requirements shall consider all new knowledge. The sad lesson of
Fukushima is to be fully takeninto account in the course of safety regulation.

o Safety culture may lack now and then. The priority of safety must be realized
at all levels — from the government to workers.

Federal Environmental, Industrial and Nuclear Supervision Service

)

ACTIONS TO BE TAKEN CONSIDERING LESSONS LEARNT (1)

-Carry out target inspections of NPP protection from extreme external impacts:

- Perform extraordinary emergency drills of the personnel according to scenarios
of accident caused by external impacts:

- Analyze mutual influence units of a multi-unit NPP {radiation accident, flooding.
fire safety. chemical equipment accident. impact of missiles, etc.);
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Federal Environmental, Industrial and Nuclear Supervision Service

)

ACTIONS TO BE TAKEN CONSIDERING LESSONS LEARNT (2)

- Clarifyinitial data usedfor analysis of NPP protection against accidents on
hydraulic structures {dike of cooling water ponds on NPP site. damin NPF area);

- Confirm if seismic micro-zoning results for individual NPP sites are valid;

Federal Environmental, Industrial and Nuclear Supervision Service
g

ACTIONS TO BE TAKEN CONSIDERING LESSONS LEARNT (3)

« Develop and introduce, as necessary, additional engineering solutions aimed
to increase reliability of:

- powersupply(2.0.. by means of mobile diesel-gensrators).
-reactor heat removal (e.9.. by means of portable pump units),

- heat removal from spentfuel pools (2.g., by means of alternate cooling
systems).
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Federal Environmental, Industrial and Nuclear Supervision Service

X 7

ACTIONS TO BE TAKEN CONSIDERING LESSONS LEARNT (4)

- Review emergency documentation on severe accident management.
including emergency actions under shutdown reactor;

- Fully implement programmes ensuring of C&l systems operating under
severe accident conditions;

-Analyze reasonability of reactor vessel external cooling under severe
accidents conditions.

Federal Environmental, Industrial and Nuclear Supervision Service

g

THANK YOU FOR ATTENTION
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Francisco Fernandez Moreno, CSN, Spain

CSN === _——

Spanish Nuclear Safety Council Crisis Communication
Management: The Fukushima Accident Junes, 2011

CON i Fe8mmen _—

Tracking of the accident by the CSN

| * Tracking ofthe accident from the CSN Emergency Response

Room

[T

= Activation ofthe level 1 ("limited response”} of the Emergency

[

Response Organisation (ERO)

v
$

*Information and advice for the Spanish Government

*Information for public opinion and staksholders

*Environmental radiological surveillance pregramme for the
monitoring of radioactivity in Spain in thewake ofthe
Fukushima accident.

© =azvious NEXT [+]

INDEX
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CSN g} 558 _—

INDEX © =asvious | NEXT (5]

CON i Feammen _—

Response of the Spanish Government

» Settingup of a Tracking Unit to monitorthe situationinJapan.

*Interministerial coordination.

K v » Implementation of a protacel for action by persons arriving

" “) “ d -
}15‘ | ‘ from Japan.
| A
e \
N

\
\ ‘ * Control and surveillance of goods.

INDEX © =azvious NEXT (5]
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CONSEID 8
[’4 SN SEGURIDAD NUCLEAR
e

Response of the Spanish Government

* Periodicinformation via communiques.

» Attentionto the media. Maore than 860 responsesto queries,

» Attentionto direct queries from the members of the public,
Maore than 640 consultations.

* Special areaset aside on the website. Permanent information
via the Twitter channel,

* Informative blocks with answers to frequently asked
questions.

* Direct contacts with stakeholders and the Advisory
Committee,
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Takuya Hattori, JAIF, Japan

”~y
JAIF

Fukushima Accident:
Actions for the Future
‘ from Industry’s Perspective

Forumon the Fukushima Accident
OECD/NEA Paris, France

June 8, 2011
Takuya HATTORI

Japan Atomic Industrial Forum Inc.

What happened after the i
Earthquake on March 11?

= 3 operating units automatically shutdown,
another 3 units were under annual outage
at Fukushima Daiichi NPS

= ~1hrafter the earthquake, Tsunamireached
to Fukushima site et

« Long-term SBO

= Long-termlioss of UHS
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JAIF

Consequences of Accident

= Multi-unit events simultaneously

Core damage and containment failure

R/B failure by H, explosion

Heatup of SFP waterin R/B

Accumulation of radioactive
effluent

JAE

Consequences of Accident™
(cont’d)

= Release ofradioactive materialinto the
environment

-0.3~0.6x10"18Bq 1-131 eq

-~1/10 of the case of Chernobyl accident
(5.2x10"18 Bq I-131 eq)

« Radiation dose of workers (as of May 31)

- Emergency exposure dose limit: 250mSyv

-over 100msSv: 30 workers

( internal exposure dose of 2 workers
is underevaluation)
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JALE

Current Challellgﬁe |

At the station :

= Core and SFP cooling [hasll o =

= Control of high contaminated water
effluent

= Prevention of additional H., explosion

= Minimizing release of additional
radioactive material into environment

JAE

Current Challenges (Cont’d)

vatuation Prepared

Outside site boundary: 2 Cessegerepe

= Evacuation of local residents; s s
* Restricted Area (20km) Ee— =

* Deliberate Evacuation Area - Bl

* Prepared Area incaseof @ = B
Emergency ey
= Contamination of air, soil, " i

vegetables, groundwater, grass,
sea water, and so on
= Ingestion control ; I-131 300 Bg/kg in water
2000 Bg/kg in food
Cs 200 Bg/kg in water
500 Bg/kg in food 6
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Consideration of beyond Desi{;/r'ﬁn
Basis natural phenomena

Design Basis Tsunami
- original licensing application
* height +3.1m above sea water
(hased on Chile tsunami in 1960)
* elevation of ground level +10m
- revised licensing application (2002)
* height +5.7m above sea water
= Tsunami on March 11, 2011
- +14~15m height

i

Inundation heigtt Reactor busding b

Safdty measurds has apx. O P +14-15m
takln agamst & Tm
T Nepne
v B . 1
», $ ‘I

0P +3
(Unaty 1.8°

JAE

Consideration for
i Emergency Preparedness

= Before March 11 :

AM by utility’s voluntary action to
cope with B-DBE incl. SBO (1992~)

s After March 11:

On Mar.30, METI ordered all utilities
to take necessary action to cope
with SBO
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JALE

i Lessons learned

« Lack of imagination

Robustness of design

Crisis management

Communication/transparency

Nuclear Security
(to be discussed separately)

JAE

i Lessons learned (cont’d)

« Out of hypothesis ?
« Lack of imagination

Because of long term safety operation
record after Chernobyl accident,

- we fell down in a pit that to follow the
strict regulatory requirementis a synonym
for to keep high level of safety

- we have stopped stretching our
imagination on nuclear safety prudently
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JAE

i Lessons learned (cont’d)

= To maintain or restore core cooling,
containment and SFP cooling
capability, Robustness of design
under the circumstance of B-DBE
should be re-evaluated

- reliability of offsite power
- reliability of emergency AC power
- reliability of ultimate heat sink

JAE

i Lessons learned (cont’d)

=« Toenhance Crisis management capability,
effectiveness of SAM should be reviewed ;

- SAM procedure and operational aids

* instrumentation and tool for SAM

* tracking of plant behavior

* simulation of plant behavior
- decision making and command & control
- training and exercise on SAM
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JAE

i Lessons learned (cont’d)

« To improve Communication/transparency,
methodology (tool and procedure) should
be reviewed ;

- Information for local residents

- Information for general public

- Information sharing with international
community

- Communication between MCR,TSC and
EOF

JAE

i Toward the Future

= World energy demand increase would be
inevitable.

= For sustainable future, we have to
challenge to realize low carbon society.

= Nuclear power have played an important
role for energy supply assurance and
reduction of CO2 emission.

= There is no silver bullet to realize low
carbon society, but there would be no
solution without nuclear.
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JALE

iToward the Future (cont’d)

= For the responsible development of
nuclear power, it is crucial to share
the lessons learned from Fukushima
accident as agreed in G8 summit

- Enhancement of nuclear safety

- Reassurance of public confidence

- Strengthen international cooperation
- Enhancement of nuclear security

15

JAE

ilnternational Cooperation

The Conventions after Chermobyl accident
should be re-evaluated ;

« My proposalis to establish the regional
International Nuclear Emergency Response
Team (INERT) under the guidance of IAEA

= Majorfunction of INERT
- preparation of tools/equipments/systems for SAM
- tracking/simulation of plant behavior

- radiation monitoring/exposure prediction
18
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JALE

+

Thank you for your attention

t-hattori@jaif.or.jp
www.jaif.or.jp/english

JAE

i Acronym List

= AC - alternating current

= AM - accident management

= B-DBE - beyond design basis event

= EOF - emergency offsite facility
MCR - main control room

METI - Ministry of Economy, Trade and Industry
SAM - severe accident management
SBO - station blackout

SFP - spent fuel pool

TSC - technical support center

UHS - ultimate heat sink
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