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EXECUTIVE SUMMARY

To strengthen global nuclear safety, the IAEA Agctidlan on Nuclear Safety asks Member States to
undertake promptly an assessment of nuclear polast (NPP) protections against site specific exeem
natural hazards and to implement the necessargatiMe actions in a timely manner.

At the request of the Government of Japan, the |AERiewed the Nuclear and Industrial Safety
Agency’s (NISA) approach to theomprehensive Assessments for the Safety of ExRtiwer Reactor
Facilities and NISA’s approach to the review of the resultthe licensee’s assessments. NISA issued its
Instruction onComprehensive Assessments for the Safety of ExiBower Reactor Facilitiesn July
2011.

The IAEA safety review mission was conducted bgant of five IAEA and three international experts

with support from IAEA public information and admstrative staff from 23-31 January 2012. The

mission consisted of meetings at NISA’s officeslmkyo and a visit to the Ohi Nuclear Power Station

(NPS) that provided an example of how the ComprelenSafety Assessment was being implemented
by the licensee.

The scope of the IAEA mission covers the NISA rewgocess othe Comprehensive Assessments for
the Safety of Existing Power Reactor Facilitgesl uses the IAEA documeAtMethodology to Assess the
Safety Vulnerabilities of Nuclear Power Plants AwiSite Specific Extreme Natural Hazaatsd the
associated IAEA Safety Standards to identify wheMiSA’'s Comprehensive Safety Assessment process
appropriately considers: external hazards, evaloatf safety margins, plant vulnerabilities andesev
accident management.

The mission was divided into four areas:
* Regulatory Review and Assessment Process;
» External Hazards and Evaluation of Safety Margins;
* Plant Vulnerabilities against Station Blackout &ds of Ultimate Heat Sink; and

» Severe Accident Management.

The first day of the mission was devoted to prest@nis by NISA on the instructions and review pssce
of the Comprehensive Safety Assessment and by Ké&tisatric Power Company (KEPCO) on the
results of the Comprehensive Assessment for thetysaf Ohi Units 3 and 4. The mission team also
presented its initial review comments and areasafiititional discussion. The second and third days
included detailed discussions and travel to Obalapan. The fourth day the team met with KEPCO
officials and toured the Ohi NPS. The remaindethef mission was devoted to clarifying the issuas an
preparing the report. On the final day of the noissthe preliminary summary report was providetht®
Director General of NISA and a press conference hved.

NISA explained the Comprehensive Safety Assessmemtess, which comprises a Primary and a
Secondary Assessment, to the mission team. Onlg2001, the Chief Cabinet Secretary, the Ministrer
of Economy, Trade and Industry (METI) and the Mieisfor the Restoration from and Prevention of
Nuclear Accident issued@onfirmation of the Safety of Nuclear Power StagionJapan This document

explains that the national Government will impletn@omprehensive Safety Assessments utilizing the



stress tests as introduced in Europe for furtheumg safety and ensuring peace of mind. The tesdl

the assessments will be confirmed by NISA and thalidity will be further confirmed by the Nuclear
Safety Commission (NSC). For the technical revidwhe assessments NISA receives support from the
Japanese Nuclear Energy Safety Organization (JNES).

The Primary Assessment will inform the decision thiee to restart operations at suspended NPPs and th
Secondary Assessment will inform whether to comtirar halt operations at operating NPPs. The
Secondary Assessment is explained as being bas#t @tress tests in Europe and the deliberatibns o
the Investigation and Verification Committee on the idents at the Fukushima Nuclear Power Station
(TEPCO)

The distinction between Primary and Secondary Assents was also explained. The Primary
Assessment is to assess the degree of margineatlys@he Secondary Assessment is for the purpose of
implementing an overall evaluation at all NPPs)uding those that are currently in operation arsbal
those that are subject to the Primary Assessmd®&A NMonfirmed to the IAEA mission team that the
Comprehensive Safety Assessments would be condidesecompleted when both the Primary and
Secondary Assessments had been completed, reveewlecbnfirmed by NISA.

The Comprehensive Safety Assessments were condiotiading the implementation of the emergency
safety measures that were directed by METI on 3€cMa011. The emergency safety measures assume
that an earthquake/tsunami causes the loss of @lpdwer and the loss of the ultimate heat sink. In
addition, on 7 June 2011, METI directed the nuclgdities to complete additional measures regagdin
the working environment in the Main Control Rooranonunications inside the NPP premises, protective
gear for high-level radiation areas, measures éwvgnt hydrogen explosions and heavy equipment for
removing rubble. The mission team observed somieimeasures that were implemented at the Ohi
NPS.

On 21 July 2011, NISA issuedlssessment Procedures and Implementation Plan dmephensive
Assessments for the Safety of Existing Power Reé&etailities which sets out the expectations for
licensees when undertaking the Comprehensive SAftgssment. The nuclear utilities were informed
of the NISA document via a letter on 22 July 2001SA has confirmed that it has received 15 Primary
Assessments. NISA has started to review the sudanRtimary Assessments, and the review of Ohi NPS
Units 3 and 4 is at an advanced stage. In additdhe documents referred to above, the missiom tea
received a draft copy of the NISA review of the QIRHS Primary Assessment upon arrival in Japan. This
document, together with the visit to Ohi NPS, erdlihe mission team to consider a practical exawiple

a Primary Assessment and a NISA review.

The IAEA mission received excellent cooperatiomfrall parties, receiving information from NISA,
JNES, and KEPCO. The mission identified a humbegoafd practices, and also made recommendations
and suggestions to enhance the effectiveness @dh®wrehensive Safety Assessments.

The conclusion of the team is that NISA’s instract and review process for the Comprehensive Safety
Assessments are generally consistent with IAEAt$&8&ndards.

Good practices identified by the mission team heefollowing:

» Based on NISA instructions and commitments of tbenlsees, emergency safety measures were
promptly addressed in NPPs in Japan following tteedent on 11 March 2011;

* NISA conducted an independent plant walkdown of rgerecy measures implemented by the
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licensee. This walkdown was appropriate and enlthnoafidence that postulated actions could
be performed;

NISA demonstrated a notable level of transparemcyiaterested party consultation related to the
Comprehensive Safety Assessment and its revievepspand

By observing the European stress tests, NISA isotsimating its commitment to further enhance
nuclear safety by gaining experience from othentoes.

The mission team identified issues that would enbahe overall effectiveness of the Comprehensive
Safety Assessment process and further regulatdinytees, and made the following recommendations:

NISA should clarify its guidance regarding the estpgons for conducting and reviewing
Comprehensive Safety Assessments. The instructiam$e improved by being more descriptive
without being prescriptive, and by setting standatpectations;

NISA should ensure that if any future actions by licensees are needed for its safety decision,
then they are documented and subjected to followsipection as appropriate. Otherwise, NISA
should confirm that interim measures are implengptér to facility operation, as applicable;

NISA should conduct meetings with interested pantiear the nuclear facilities that are subject to
Comprehensive Safety Assessment, in addition teetlagtivities already undertaken;

NISA should ensure that the definition of the safeiargin capacity with appropriate confidence
level is specified and communicated to the licessee

NISA should ensure that the seismic safety margg@ssment includes the system walkdowns for
checking completeness of the basic safety fundimtess path, and the seismic/flood capability
walkdowns for identification of interactions andleoting as-built and as-operated information to

be used in safety margin calculations;

NISA should ensure that in the Secondary Assessthenprovisions for mitigation of severe
accidents should be addressed more comprehensBg. an assessment should form a basis for
medium and long term implementation plans of tberlisees; and

In the medium and long term following the Comprediea Safety Assessments NISA should
require licensees to develop comprehensive accidemagement programmes in compliance
with recently issued IAEA Safety Standards in theaaf severe accident management.

In addition, the mission team had the following gestions:

NISA should seek to identify, document and impletiiessons from the experience gained during
early assessments and reviews to confirm or impisvguidance and to maximize consistency
for subsequent reviews;

NISA should ensure that the Secondary Assessmentsoapleted, evaluated and confirmed by
regulatory review with appropriate timescales;

The effectiveness of safety improvements by implaiatgon of the upgrades aimed to increase
safety margin against seismic and tsunami hazdrasld be checked by conducting Seismic and
Tsunami Probabilistic Safety Assessment using noetlogies consistent with IAEA Safety
Standards and international practice; and



For the Secondary Assessment, NISA should conslidser integration of accident management
and on-site emergency preparedness measures Iiigatern of additional components, taking
into account the relevant IAEA Safety Standardsvall as lessons learned from the European

stress tests.



1. BACKGROUND, OBJECTIVES AND SCOPE OF THE MISSION

1.1 BACKGROUND

To strengthen global nuclear safety, the IAEA ActRlan on Nuclear Safety encourages Member States
to promptly undertake a national assessment ofléssgn of nuclear power plants against site specifi
extreme natural hazards and to implement the nagessrrective actions in a timely manner.

The Government of Japan requested the IAEA to vevle Nuclear and Industrial Safety Agency’s
(NISA) approach to th€omprehensive Assessments for the Safety of gxRBtiwer Reactor Facilities
based on NISA’s instruction and to review NISA’spegach to the assessment of the results of the
licensee’s assessments.

NISA issued its Instruction o€omprehensive Assessments for the Safety of ExiBbwer Reactor
Facilities to the Japanese NPP licensees in July 2011. Hteudtion requested Primary and Secondary
Assessments. Currently the licensees are provigiimgary Assessment reports to NISA.

1.2 OBJECTIVES

The objectives of the mission were:

 Review NISA’s safety review process for the Compredive Assessments for the Safety of
Existing Power Reactor Facilities based on NISA%iuction; and

» Provide specific findings and recommendations o8A$ approach.

1.3 SCOPE

The scope covers the NISA review process of the itehensive Assessments for the Safety of Existing
Power Reactor Facilities and uses the IAEA documeltethodology to Assess the Safety Vulnerabilities
of Nuclear Power Plants against Site Specific ExgeNatural Hazardsind the associated IAEA Safety
Standards to identify whether NISA’s safety assesdnprocess has the appropriate consideration of:
external hazards, evaluation of safety margingitplalnerabilities and severe accident management.



2. CONDUCT OF THE MISSION

The mission was conducted by a team composed of IINEA and three international experts with
support from the IAEA public information and adnsitmative staff.

The mission was conducted from 23 January throdgbeBuary 2012. The mission consisted of meetings
at NISA'’s offices in Tokyo and a visit to the OhPS. The visit to Ohi NPS was to provide an example
of how the NISA review process was being implemeiite the licensees.

The first day of the mission was devoted to presgt@ris by NISA on the instructions and review pesce
of the Comprehensive Safety Assessment and by Kd#&tieatric Power Company (KEPCO) on the
results of the Comprehensive Assessment for thetysaf Ohi Units 3 and 4. The mission team also
presented their initial review comments and areasatiditional discussion. The second and third days
included detailed discussions and travel to Obalapan. The fourth day the Team met with KEPCO
officials and toured the Ohi NPS. The remaindethef mission was devoted to clarifying the issua$ an
preparing the report. On the final day of the naissthe preliminary summary report was provideth®
Director General of NISA and a press conference veds.

The mission was divided into four areas:
* Regulatory Review and Assessment Process;
» External Hazards and Evaluation of Safety Margins;
* Plant Vulnerabilities against Station Blackout &ds of Ultimate Heat Sink; and

» Severe Accident Management.



3. MAIN FINDINGS AND CONCLUSIONS

3.1 REGULATORY REVIEW AND ASSESSMENT PROCESS

3.1.1 Comprehensive Safety Assessment in Japan

The initiating requests and the scope of the JagsmB@emprehensive Safety Assessments were presented
to the mission team by NISA. The initiating documehrelevance is a letter from the Nuclear Safety
Commission to METI, 6 July 2011 stating that NIS#osld carry out comprehensive safety reviews of
NPPs, and formulate and report to the NSC the nmistbbassessment and timetable.

A document from the Chief Cabinet Secretary, tha@isder of Economy, Trade and Industry and the
Minister for the Restoration from and PreventionNafclear Accident, 11 July 2011 explains that the
national Government will implement safety assessmetilizing the stress tests as introduced in paro

for further ensuring safety and peace of mind. Tasument further explains that the Comprehensive
Safety Assessments will be carried out by the Bees in accordance with the stipulated assessment
items and implementation plan. It goes on to expkhiat the Primary Assessment will inform the
decision whether to restart operations at suspemf&d and the Secondary Assessment will inform
whether to continue or halt operations at operabiiR?. The Secondary Assessment is explained as
being based on the stress tests in Europe andelifeeihtions of thdnvestigation and Verification
Committee on the Accidents at the Fukushima Nu&earer Station (TEPCOJhe distinction between
Primary and Secondary Assessments is also explaiitedPrimary Assessment is to assess the degree
of margin of safety. The Secondary AssessmentrithBpurpose of implementing an overall evaluation
at all NPPs, including those that are currentlgperation.

The document from NISA, 21 July 2011 titlesksessment Procedures and Implementation Plan
Regarding the Comprehensive Assessments for tleéy S4fExisting Power Reactor Facilitisgts out

the expectations for licensees when undertakingCihvaprehensive Safety Assessment. The licensees
were informed of the NISA document via a letter2@July 2011.

NISA confirmed to the IAEA mission that the Compeakive Safety Assessments would be considered
as completed when both the Primary and Secondasgs&sments had been reviewed and confirmed by
NISA.

Upon arrival in Japan, the mission team receiveattedt copy of the NISA review of the Ohi NPS
Primary Assessment. This document, together wihudisions and the mission team tour of Ohi NPS,
enabled the mission team to consider a practicamgle of a Primary Assessment and the associated
NISA review.

Primary Assessment

The licensees were requested to undertake a PrirAasgssment of the Comprehensive Safety
Assessment as part of the process to restart apesatNISA informed the mission team that although

this assessment was not a regulatory requirenmtewgs requested by the highest levels of Government
and should therefore not be seen as voluntary tioreg.

NISA has confirmed that it has so far received dilh&y Assessments of Japanese nuclear facilities.
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There are currently three teams (A, B and C) withiSA reviewing these Primary Assessments. Team A
Is at an advanced stage of reviewing the submisggarding Ohi NPS Units 3 and 4. To further aid

consistency, teams B and C have been observing A&amview process. The mission team was told by
KEPCO staff that they are preparing further Primasgessment reports regarding other units.

The guidelines for the NISA review of the Primargs&ssments are described within a document titled
Review Perspective Related to Stress Tests (PrilAapessmentsil4 November 2011. The NISA
document is high level and no lower level detagedlelines or advice has been offered for reviewhéo
IAEA mission team. NISA is of the opinion that thetaff are highly experienced at undertaking safet
reviews and therefore needed no further guidancesveder, the mission team is of the opinion that,
under the principle of continuous improvement, tigisidance should be reviewed to learn from
experiences gained by undertaking the review ofthePrimary Assessment.

The instruction provided by NISA to licensees ify2011 is similarly of a high level. NISA explaite
that this was to encourage licensees to pursuenapsafety solutions, and that interactions between
NISA and the licensees were aimed at clarifyingeexgtions. However, the mission team has identified
examples, which are explained elsewhere in thisrtefhat indicate that this instruction may nabyde
sufficient detail.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) Basis: GS-G-1.2, paragraph 4.2, stateBhé regulatory body should have a system to audit,
review and monitor all aspects of its review andemsment process to ensure that it is
being carried out in a suitable and efficient manrend that any changes to the process
necessitated by advances in knowledge or improvsniemmethods or for similar reasons
are implemented.”

1%

S1 Suggestion: NISA should seek to identify, document and implemkssons from the
experience gained during early assessments anelwgwo confirm or improve its guidance
and to maximize consistency for subsequent reviews.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) Basis:GSR Part 1, Requirement 22, paragraph 4.26, statpast:“The regulatory process
shall be a formal process that is based on speLifielicies, principles and associated
criteria, and that follows specified procedures established in the management system.
...In connection with its reviews and assessmentsitandspections, the regulatory body
shall inform applicants of the objectives, prineipland associated criteria for safety jon
which its requirements, judgments and decisionsased.”

(2) Basis: GSR Part 4, Requirement 16, stat&iteria for judging safety shall be defined for
the safety analysis.”

R1 Recommendation: NISA should clarify its guidance regarding the ecgations for
conducting and reviewing Comprehensive Safety Assests.




NISA Review of the Primary Assessment of Ohi NPS Uts 3 and 4

The mission team was provided with the docunfReview Report on the Comprehensive Assessment
(Primary Assessment) of the Safety of Units 3 amd@hi NPS of the Kansai Electric Power Co., Inc.
(Draft), dated 18 January 2012. This provides NESAummary of the results of their review of the
licensee report submitted by KEPCO.

NISA describes within this document its approaahdiarability to earthquakes and tsunamis. It déswi
the site walkdown conducted to support NISA’s assesit. It describes the licensee’s actions to kenta
without outside assistance and it discusses thedfutf safety improvements.

NISA concluded within this document “that KEPCO hagplemented measures, for Ohi NPS Units 3
and 4, to prevent an accident similar to that akuBhima Daiichi even if it is hit by an
earthquake/tsunami of the safety scale as the loaehit Fukushima Daiichi and have made further
efforts for safety improvement. NISA requests tRBPCO will continue such efforts without letup.”

NISA repeatedly states in its review report thatPKED will complete certain actions in the futurer Fo
example, unused pipe and hoses will be removed fhenbDarayama Tunnel by September 2012. Also, a
protective fence will be installed by June 2012eiEhare additional examples in the report.

It was not clear to the mission team whether traag®ons are important to the statement made by NISA
that KEPCO “has implemented measures for safetyrawgment.” The assessment does not clearly
specify what measures NISA relied upon to makeafsty decision. It is the opinion of the missiearh
that any future measures that are relied upon Her gafety decision should be controlled through
commitments by the licensee and subjected to fellpvinspection as appropriate.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Q) Basis: GSR Part 1, Requirement 31, statds:the event that risks are identified, including
risks unforeseen in the authorization process,rdwilatory body shall require corrective
actions to be taken by authorized parties.”

R2 Recommendation: NISA should ensure that if any future actions bg fltensees are
needed for its safety decision, then they are decwed and subjected to follow-up
inspection as appropriate. Otherwise, NISA shoubsfiom that interim measures are
implemented prior to facility operation, as appliea

The mission team was provided with the docuniegarding the Site Investigation Report of Ohi Rowe
Station Material ST-6-1-9, dated 6 January 2012. A siteestigation was conducted by NISA to verify
the effectiveness and reliability of the protectmeasures discussed in the KEPCO primary assessment
NISA conducted a site walkdown on 26 December 20tiere were five members of NISA and six
members of INES on the walkdown. The mission teanewed the qualifications of the staff members
who participated and were of the opinion that tki-set of those staff members was appropriatéhto
evaluation of emergency measures in KEPCO’s sulmiNISA also reviewed tolerance levels of
protective measures against earthquakes; the impla¢sunami on equipment; and confirmed the
licensee’s ability to conduct the assigned tasks.



With regard to the NISA documented review in Mak®T-6-1-9, the mission team participated in a
demonstration of many tasks associated with thigewe During this demonstration the mission team
learned that in addition to the matters discussed/aterial ST-6-1-9, NISA requested the licensee
consider other potential improvements to the lieefssprocedures for emergency measures.

The mission team considered NISA’s walkdown andstjaeing a good practice in reviewing the actual
implementation of the plant safety measures.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) Basis: GS-G-1.2, paragraph 3.63, states, in partthe regulatory body should also verify
claims made in the documentation, as a necessatyop#he process, by inspections of the
facility.”

Gl Good Practice: NISA conducted an independent plant walkdown of rger@cy measures
implemented by the licensee. This walkdown was @myaite and enhanced the confidence
that actions postulated by the licensee could biemeed.

Secondary Assessment

The mission team considered that the Secondarysassmt is the process that aims to emulate the
specification of the stress tests undertaken inofir and similarly aims to emulate the IAEA
methodology document.

NISA has confirmed that they have received no rspargarding Secondary Assessments. Also, there
have been no guidelines (similar to the 14 NovembP@tl document for Primary Assessments)
developed for the NISA review of Secondary Assesgsjeas none are yet submitted. The NISA
document issued to power companies stated thaatget deadline for Secondary Assessments was for
licensees to submit their reports by the end ofydsr (2011).

The mission team was told by NISA that it regards Secondary Assessment as very important and
NISA will continue to play its role in ensuring $eassessments are conducted. Furthermore, although
NISA may cease to exist shortly and this transitemmedule is not yet decided, the importance of
Secondary Assessments will remain unchanged. NIS#hdr confirmed that it has the regulatory
authority to compel licensees to perform safetyaws such as the Secondary Assessments.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) Basis: SSR-2/2, Paragraph 5.28, staté&vents with safety implications shall be
investigated in accordance with their actual orgmtal significance.”

S2 Suggestion:NISA should ensure that the Secondary Assessmentoapleted, evaluated
and confirmed by regulatory review with appropriteescales.
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3.1.2 Transparency of the Comprehensive Safety Assgnent

The mission team was informed by NISA that hearihgge been undertaken regarding the Ohi NPS
Primary Assessment. These hearings included mamgriesxas well as observers and news organizations.

Openness is being achieved through the hearingegsp supported by written questions and answers
being publicly available on the website. The missieam was informed by NISA that the questions
submitted to its website were compiled and comnhemies extracted for consideration. NISA has plans
in place to report the outcome of their delibenagioegarding these common themes, thereby clokeng t
feedback loop to the submitted questions. Openisefsther achieved by the publishing of licensee
assessment reports and NISA review reports.

The mission team was informed by NISA that no memihave been undertaken in the locality of the
relevant NPPs. The mission team suggests that t®Aider undertaking hearings or public meetings in
localities close to the NPPs under review to faat#i public engagement.

Transparency is being achieved by the open pulditaif the process to be followed by the licensees
(Document from NISA, 21 July, titledAssessment Procedures and Implementation Plan the
Comprehensive Assessments for the Safety of gxiBtwer Reactor Facilitigsas well as the process to
be followed by NISA Review Perspective Related to Stress Tests (Prifkgsgssmenis)

The transparency of NISA during the hearings regardheir deliberations of the submitted Ohi NPS
Primary Assessment report, together with the avgiitya of a web page seeking public comment, endble
a wide range of stakeholders to comment. NISA ptanespond to these comments, or at least todiie k
themes of the comments.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) Basis: GSR Part 1, Requirement 36, stat€She regulatory body shall promote the
establishment of appropriate means of informing aodsulting interested parties and the
public about the possible radiation risks assodatath facilities and activities, and abopt
the processes and decisions of the regulatory bBody.

G2 Good Practice: NISA demonstrated a notable level of transparermuy iaterested part
consultation related to the Comprehensive Safegegs@ment and its review process.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Q) Basis: GSR Part 1, Requirement 36, paragraph 4.67, statgsart: “In particular, there
shall be consultation by means of an open and g&iatuprocess with interested parties
residing in the vicinity of authorized facilities@ activities.”

<<

1%

R3 Recommendation:NISA should engage interested parties near theeauécilities that ar¢
subject to Comprehensive Safety Assessment, intiaddio those activities already
undertaken.
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3.2 EXTERNAL HAZARDS, EVALUATION OF SAFETY MARGINS

Seismic and Tsunami Hazards Safety Margin Assessnten

The seismic/tsunami safety margin assessment bagotil to determine the safety margin of NPPs and t
verify the robustness of the design under currerblalt and as-operating conditions relevant fochsu
assessment. The IAEA has a number of safety stamdhat provides requirements and guidelines for
conducting safety evaluations.

According to IAEA GSR Part 4 (Requirement 16),amnia for judging safety shall be properly addressed
by the regulatory authority. Also all safety furmets shall be specified and assessed, as requir&bBy
Part 4 (Requirement 7). IAEA NS-G-2.13 and IAEA huetology provides guidelines to meet these
requirements, specifically for evaluation of safetsrgin for seismic and flood hazards.

NISA and the team understand that the seismicsafi@rgin was evaluated by Japan’s own approach
within the Comprehensive Safety Assessment. WhaeJapanese approach is acceptable for determining
seismic design basis, the current internationahodlogy, also adopted by the IAEA, for determining
the seismic safety margin is to use the High Camftét Low Probability of Failure (HCLPF) capacity. |
this way the level of safety against seismic hazavdl be measured in a consistent manner among all
Japanese NPPs, and with appropriate confidenck leve

As described earlier in this report, the NISA iostions for the comprehensive assessment concerning
the seismic safety margin are at a high level ¢gs&e Recommendation R1). Also, the team’s evaloatio
of NISA’s review report of Ohi NPS concerning seistisunami safety margin revealed some differences
in comparison with IAEA Safety Standards and ind¢ional practice. These differences are relatatig¢o
following areas:

» Definition of the acceptable level of the safety rgnia by means of Review Level
Earthquake/Tsunami (e.g. recurrence period 10,088rsy. This implies the review of the
seismic/tsunami hazard studies used to establesilekign basis (IAEA, NS-G-2.13 SSG-9 and
SSG-18) and on that basis to define acceptabléysatergin.

» Selection of the structures systems and compor(&8€s) needed to perform the main safety
functions (success path) — applicable for bothnsieisand tsunami safety margin assessment.
Verification of completeness of the success paithipsgent list by conducting specific systems
walkdowns - applicable for both seismic and tsunsafiety margin assessment.

» Definition of the safety margin capacity and regdiconfidence level.

* Plant walkdowns represent a key activity in sei¢tsimami Safety Margin Assessment and are
aimed for:

o Collecting field information needed for seismic aejpy calculations of SSCs and checking
seismic interactions (specific seismic capabiliglkdowns).

0 Observing potential vulnerabilities and water p&vhareas where safety equipment are
installed (flood/tsunami walkdowns).

» Criteria to be used for evaluation of the realiseésmic capacity of SSCs.
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The safety relevance of the recommendation (belswp ensure that seismic/tsunami safety margin
capacities are defined with appropriate confiddegel in compliance with IAEA Safety Standards and
consistent with the applicable safety requirementsther words the probability of losing one ormmof

the main safety functions due to seismic and/ondsu hazards is acceptably low (consistent with the
safety goal). IAEA guidelines for complying withettrequirement supporting this recommendation are
given in NS-G-2.13 and IAEA methodology.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) Basis:GSR Part 4, Requirement 16: Criteria for judginfipsa states®Criteria for judging
safety, sufficient to meet the fundamental saféfgctive and to apply the fundamental
safety principles as well as to meet the requirdmesf the designer, the operating
organization and the regulatory body, have to bengel for the safety analysis”

(2) Basis: GSR Part 4, Requirement 17, statésincertainty and sensitivity analysis:
Uncertainty and sensitivity analysis shall be parfed and taken into account in the results
of the safety analysis and the conclusions drawm fit”

R4 Recommendation: NISA should ensure that the definition of the safmargin capacity
with appropriate confidence level is specified aothmunicated to the licensee to be used
in the Comprehensive Safety Assessment.

The following recommendation was provided to enstwenpleteness of the structures systems and
components selected for the evaluation (Succesy Batl factors that affect seismic and tsunamitgafe
margin capacity are properly addressed (e.g. seisiteractions, relay chatter, anchorages checkerwa
propagation, etc.) and as-built and as operateditons have been properly considered in safetygmar
evaluation. IAEA guidelines for complying with threquirement supporting this recommendation are
given in NS-G-2.13 and IAEA methodology.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) Basis: GSR Part 4, Requirement 7: Assessment of safettituns, paragraph 4.20, states:
“All safety functions associated with a facility activity are to be specified and assessed.
This includes the safety functions associated Wiehengineered structures, systems and
components, any physical or natural barriers anlerent safety features as applicable, and
any human actions necessary to ensure the saféte ddcility or activity.”

R5 Recommendation:NISA should ensure that the seismic safety maagsessment includes
the system walkdowns for checking completenest@bisic safety function success path,
and the seismic/flood capability walkdowns for itigcation of interactions and collecting
as-built and as-operated information to be useshfaty margin calculations.

To confirm the safety improvement after implemebptatof the upgrading measures as a result of the
Comprehensive Safety Assessment, it is suggestgokitiorm Seismic/Tsunami Probabilistic Safety
Assessment. Guidelines for supporting this suggestre given in IAEA NS-G-2.13 and IAEA
methodology.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) Basis: A Methodology to Assess the Safety VulnerabiliésNuclear Power Plants against
Site Specific Extreme Natural Hazards, paragraphstates’PSA is an integrated process
whose end goal is to provide an estimate of theatlveequency of failure of a pre
determined plant level damage state, such as re&idd, or frequency of large releases.”

—h

S3 Suggestion:NISA should consider requiring the licensees toficm the effectiveness g
safety improvements by conducting Seismic and TsiriRrobabilistic Safety Assessment
(S-PSA and T-PSA) using methodologies consisterth WAEA Safety Standards and
international practice.

3.3 PLANT VULNERABILITIES AGAINST STATION BLACKOUT (LOSS OF ALL AC
POWER SOURCES) AND LOSS OF ULTIMATE HEAT SINK

In April 2011 NISA issued the instructidRegarding Reliability Assurance of External Powap@®y to
Nuclear Power Stations and Reprocessing Facilifidss instruction requested the installation ofedse
back-up power supply sources and an evaluatiomefr¢liability of the power supply to the facility.
NISA’s Instruction for the Primary Assessment defirstation blackout (SBO) and loss of ultimate heat
sink (LUHS) as the scenarios for analysis. In castirthe IAEA methodology as well as the European
stress test define the Loss of Offsite power anéiElas the initial scenarios of analysis for assgstie
robustness of the existing design provisions befoak&ing recommendations about additional emergency
measures.

During the mission, potential issues on the ovepfiroach of assessment were clarified with aditio
information that was provided by NISA, JNES, andRACdD representatives. The team was provided
information on NISA’s review process for the Conipesive Safety Assessment including: NISA’s
request for additional information from the liceeaseand evidence of iterations; Ohi NPS'’s
Comprehensive Safety Assessment; NISA’s draft vreveport; and the steps taken by NISA for ensuring
adequacy, transparency, and completeness of thg@bensive Safety Assessment and the associated
NISA review.

The review team also visited Ohi NPS to observearetnations of some emergency safety measures as
described in the Comprehensive Safety Assessment.

The team reviewing NISA’s approach initially coresield the instructions provided by NISA to be non-
specific with respect to the event descriptionurezfl information, and acceptance criteria whely tre
compared to those of the IAEA assessment metho8ANI stated intent in providing non-specific
guidance was to encourage licensees to pursue apafety solutions supported by continuous diadogu
with the licensee. The review team noted that urtsitons could be improved by being more descriptive
The more descriptive (but not prescriptive) speaifbns establishing expectations and review staisda
would be beneficial. This issue has been previoadtressed (See Recommendation R1).
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As a result of the review, the following issuesatetl to NISA’s guidance are noted:

» Consideration of implications of loss of power dyppr heat sink for confinement of
radioactive materials

The IAEA methodology examines the impact of lospaiver supplies and ultimate heat sink on
the plant fundamental safety functions, one of Whithe confinement of radioactive material.
Therefore, the assessment of SBO and LUHS scenahiosld consider the implications for
confining the radioactive materials after the oneétfuel damage for the severe accident
management. NISA has indicated that potential ioapilbns of the loss of power supply or
ultimate heat sink would be taken into accounhmarea of severe accident management analysis
(Section 3.4).

* Analysis of design robustness, potential vulnerds, mitigation actions, and
recommendation of measures for improvement.

NISA’s instruction defines SBO as the scenario ¢odmalyzed. This approach does not credit
initially existing design features such as multli of external lines, provisions for isolated
operation of the plant, system redundancy, divwerghysical separation, and measures that go
beyond the strict compliance with standards andlegigns to prevent a SBO or enable recovery
from loss of offsite power. It is common internai@ practice in the stress test assessments to
demonstrate first the robustness of the design igions by describing external sources,
emergency power generation, and back up sourcagybarly in multiunit sites, for reducing the
likelihood of station blackout scenarios. It woub@ beneficial to place more emphasis in
highlighting the robustness of the existing dedeptures in addition to assessing the capabilities
of the newly installed back up emergency measures.

» Use of PSA models for the analysis of impact of 8BDLUHS on main safety functions

NISA’s instruction requires the licensees to take account the knowledge gained from the PSA
for internal events for identifying the progressSBO event up to any significant damage to the
fuel. NISA indicated that the PSA models, as in¢hse of Ohi NPS, are not being directly used
by the licensees in the assessment, but only P8Atdrees to analyze the progress of accidents
starting from loss of power supply or heat sinkSNIclarified that the use of PSA is limited to
the elaboration of such event tree models. In cadese the plant PSA does not include some
scenario under consideration, for instance theyarsabf spent fuel pools, new event trees have
been specifically developed for the Comprehensafet$ Assessment.

» ldentification of limiting situations (cliff edgdfects)

NISA’s instruction is not explicit with regard tdne definition and identification of cliff edge

effects. In the case of Ohi NPS, the identificatmincliff edge effects appears to have been
properly conducted. However, to promote consistefioyn various licensees, NISA should

consider standardizing its expectations.

The team reviewed and discussed with NISA the rewakidentification, verification, and change caitr

of design. NISA explained that existing facility sign was previously reviewed and approved in
accordance with the applicable design criteria.il@nhy, NISA stated that any new plant changes are
controlled by the existing regulations with respedimpact on the existing design.
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The review team acknowledged the important effordsle in establishing the emergency safety measures
in this area, such as the additional emergency pewpplies and water sources. The functionality of
some of these measures was demonstrated durisgehasit.

3.4 SEVERE ACCIDENT MANAGEMENT

Regulatory Instructions on the Scope of Assessmepf Accident Management within the Stress
Tests

The scope of the assessment of the severe accrmdgement was outlined in the NISA instruction
Assessment Procedures and Implementation Plan Biegathe Comprehensive Assessments for the
Safety of Existing Power Reactor Facilities Takingp Account the Accident at Fukushima Dai-ichi
Nuclear Power Station, Tokyo Electric Power Co..I(21 July 2011), with reference made to the
documentAccident Management for Severe Accidents in LiglteYWPower Reactor Installations
published by the Nuclear Safety Commission (NSCMewy 1992, as revised in 1997. The instruction
requested for the secondary assessment to idetifffpdges in accident management measures, specif
time margins until the cliff edges and assess #¥fecess of both hardware as well as software
countermeasures to prevent cliff edges. The scbpgeeovork to be performed within the stress tegs
further clarified in subsequent communications with licensees. This process resulted in a reakonab
scope of the assessment as it was demonstrated éyample of the licensee’s report for the Ohi NPS
Units 3 and 4. Nevertheless in order to ensureistamey of all future reports by different licensesnd

to extend the scope of the assessment into thechnedtigative severe accident management, it seems
appropriate that for the secondary assessment NSAes more detailed guidelines taking into account
lessons learned from the primary assessment (see gemeral recommendation in section 3.1 of this
mission report).

Scope of Accident Management Covered by the Stre$gsts

In the instruction of 21 July 2011, NISA indicatdte scope of the measures within the stress tests a
those for prevention of significant damage to thelfas well as for maintaining the integrity of
containment functions to prevent the large scdaee of radioactive material. Consideration ofdett
conditions for all units at a given site was pasted for the stress tests.

As it was shown in the licensee’s report on thenBry Assessment for Ohi NPS, attention was primaril
devoted to the hardware and software measures aingckvention of accidents caused by earthquakes
and tsunami and their progression into a phase sewerely damaged fuel in the reactor core asagalh

the spent fuel pool. Effectiveness of the preventheasures was thoroughly analyzed for twelve reiffe
initiating events with conservatively postulatedseqguent failures of plant provisions. NISAReview
Report on the Comprehensive Assessment (Primamls#msent) of the Safety of Units 3 and 4 in Ohi
Power Station of the Kansai Electric Power Co.,.lmemonstrated that the efforts resulted in
identification and elimination of the cliff edgesdasignificant extension of the coping time follogithe
earthquakes and tsunami, including those poteyntiakding to the station blackout and loss of the
ultimate heat sink. In addition to the assessmeémixisting plant systems, additional “emergencyesaf
measures” were identified, such as deployment afgpsupply vehicles necessary to cool reactors and
spent fuel pools, and deployment of coolant bydingines, together with associated operating proesd
and emergency response training. Implemented safetysures are applicable also for strategies for
maintaining containment integrity, such as altaugatontainment gas-phase cooling (spraying by mean
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of fire engines), containment natural convectiomlic, and prevention of the hydrogen explosion
outside the primary containment.

Nevertheless, in order to ensure full consistendth vine IAEA methodology in the Secondary
Assessment of the stress tests in Japan it is seage® cover more comprehensively the fulfillmeht
the safety functions and identification of challeago the containment integrity for later stageshef
severe accidents, following major damage of thectogacore and relocation of molten corium into
containment, in spite of extremely low likelihood such scenario. In particular, the feasibility and
effectiveness of the following mitigative strategjishould be more comprehensively covered: reliable
depressurization of the reactor coolant systemg-tenrm containment isolation, molten corium
stabilization either in the reactor pressure vesseh the containment, hydrogen mitigation instte
primary containment taking into account not onlyvessel hydrogen sources but also potential
decomposition of containment materials due to motterium attacks, and possible over pressurizaifon
the containment by non-condensable gases. Potémtiatcurrence of a severe accident in the spegit f
pool and possibilities for its mitigation should laeldressed as well. Although the provisions for
mitigation of severe accidents are currently outegfulation scope in Japan as well as in many IAEA
Member States, in view of lessons learned fromRAlleushima accident, they should be consideredean th
assessments of coping with severe accidents. Ingpigtion of the corresponding mitigation measures
should become part of the medium and long termraragie of the licensees.

In future updating of the Japanese requirementacoident management it is also advisable to conside
the capability of the hardware measures to relsesenvironmental conditions resulting from the eaé
hazards and also to consider to the reasonablatartéependence of such measures on those apglicabl
at lower levels of defense in depth.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1, Requirement 31, statés:the event that risks are identified, including
risks unforeseen in the authorization process, rdgulatory body shall require correctiye
actions to be taken by authorized parties.”

(2) BASIS: SSR 2/2, paragraph 5.9, statéérrangements for accident management shall
provide the operating staff with appropriate systeand technical support in relation to
beyond design basis accidents....”

(3) BASIS: NS-G-2.15, paragraph 2.12, statds: view of the uncertainties involved in severe
accidents, severe accident management guidanceldsteu developed for all physically
identifiable challenge mechanisms for which theettgument of severe accident management
guidance is feasible; severe accident managemedagce should be developed irrespective
of predicted frequencies of occurrence of the emagje.”

R6  Recommendation:NISA should ensure that in the Secondary Assessthenprovisions fo
mitigation of severe accidents should be addressed comprehensively. Such an assessment
should form a basis for medium and long term im@etation plans of the licensees.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1, paragraph 3.4, stat@%he regulatory body shall require appropriate
corrective actions to be carried out to prevent teeurrence of safety significant events.”

G3 Good practice: Based on NISA instructions and commitments of ticenkees, feasible
accident management measures were promptly impkechém nuclear power plants in Japan
and their effectiveness was verified by NISA throuigdependent assessment and plant
walkdowns.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1, Requirement 15, stat8$ie regulatory body shall make arrangements
for analysis to be carried out to identify lessdase learned from operating experience and
regulatory experience, including experience in otBtates, and for the dissemination of the
lessons learned and for their use by authorizedigsyrthe regulatory body and other relevant
authorities.”

—

G4  Good practice: By observing the European stress tests NISA isodsimating its commitmen
for further enhancing nuclear safety by sharingeeigmces with other countries.

Procedures and Guidelines for Accident Management

In accordance with the IAEA Safety Standards, irtipalar safety requirements for operation of NPPs
(SSR-2/2) an accident management programme shalttablished for dealing with beyond design basis
accidents including severe accidents. The dethilkepaccident management programme are outlined in
the IAEA Safety Standard NS-G-2.15. The programhwukl consist of the preventive domain covered
by the Emergency Operating Procedures (EOPSs), atigdeomitigative domain, covered by the Severe
Accident Management Guidelines (SAMGSs), with adeéglyaspecified entry and exit symptoms and
transition between both domains.

In accordance with NISA instructions of 21 July 20the Comprehensive Safety Assessments in Japan
should also address relevant operating proceduréggaidelines. As stated by Ohi NPS in the review
report and demonstrated during the site visit in [IRS, the NPPs in Japan seem to have symptom based
EOPs adequately composed of both scenario indeperated scenario dependent procedures. In
connection with the stress tests and implementatibdditional emergency safety measures, these
procedures were updated accordingly. Developme@ANMGs is not currently required by the existing
Japanese legislation, but certain components db&MGs were prepared as well.

However, in order to achieve full compliance withetIAEA Safety Standards, in the future a

comprehensive accident management programme sheusystematically developed fully covering the

stage of mitigation of severe accidents until aghig a long-term stable state. The programme should
cover instructions for utilization of any availaldguipment (including instrumentation) and the recél

and administrative measures to mitigate the coresemps of an accident as well as organizational
arrangements, communication networks and trainetgssary for the implementation of the programme.
Possible damage of fuel both in the reactor com ianthe spent fuel pool should be considered.
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Arrangements for accident management shall prothéeoperating staff with appropriate systems and
technical support with additional consideration fong term actions within the emergency response
arrangements.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: SSR-2/2, Requirement 19, state$he operating organization shall establish an
accident management programme for the managemdmtyohd design basis accidents.”

(2) BASIS: NS-G-2.15, paragraph 2.6, statéét the top level, the objectives of accident
management are defined as follows:

—Maintaining the integrity of the containment asdas possible;
—Minimizing releases of radioactive material,

—Achieving a long term stable state.

To achieve these objectives, a number of strategffiesld be developed.”

R7  Recommendation: In the medium and long term following the stresstdeNISA should
require the licensees to develop comprehensivedecti management programmes| in
compliance with recently issued IAEA Safety Standdain the area of severe accident
management.

Organization and Arrangements to Manage Accidents

The IAEA Safety Guide NS-G-2.15 requires among ittn@ortant elements in development of an
accident management programme the integration efatttident management programme within the
emergency arrangements for the plant. The neetir@der considerations of accident management are
also reflected in the IAEA methodology for assessma NPP vulnerabilities against site specific
extreme natural hazards as well as in specificaifdhe scope of the European stress tests.

Such considerations should include in particular:
» Organization of the operators to manage the actiden
» Possibility to use existing equipment; and

» Evaluation of factors that may impede accident rgangnt and respective contingencies.

More details on the above list can be found inRlest-Fukushima “Stress tests” of European Nuclear
Power Plants — Contents and Format of National Rep&NSREG, 3 October 2011.

Importance of the overall arrangements was alsogrézed in Japan in the instructions issued by NISA
directing each electric utility to implement theéldeving items:

» Secure the working environment in the main contoom;

» Secure the means of communication inside the nugbeaver plant premises in case of
emergency;

» Secure supplies and equipment such as high-lesigtian protective gear, and develop a system
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for radiation dose management;
» Establish measures to prevent hydrogen explosin; a

» Deploy heavy machinery for removing rubble.

Attention paid by NISA to these issues was dematedrin the documemegarding Verification Results

of the State of Implementation of Preparatory Measudor Response to Severe Accidents in Other NPSs
Taking into Account the Accident at Fukushima R&i-NPS Verificationssued by NISA on 18 June
2011 and confirmed by tiieeview Report on the Comprehensive Assessmengflrikssessment) of the
Safety of Units 3 and 4 in Ohi Power Station of i@nsai Electric Power Co. IndMany suggested
considerations listed above were adequately adehtidsg the Comprehensive Safety Assessments of the
NPPs in Japan, as also demonstrated during theisggobserved by the IAEA team during the Ohi NPS
visit.

Nevertheless it is recommended to compare thorgugii® components of the organization and
arrangements to manage accidents expressed irAE® $afety Requirements GS-R-2 and SSR-2/2,
IAEA Safety Guide NS-G-2.15 ardl Methodology to Assess the Safety Vulnerabildidduclear Power
Plants against Site Specific Extreme Natukdzards with the scope of the Comprehensive Safety
Assessments in Japan and if found appropriate,djosiathe scope of the Secondary Assessment
accordingly.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: SSR-2/2, paragraph 5.8, stateés: The accident management programme shall also
include organizational arrangements for accidentnagement, communication networks and
training necessary for the implementation of theggpamme.”

(2) BASIS: SSR-2/2, Requirement 18, staté$he operating organization shall prepare an
emergency plan for preparedness for, and respamsa huclear or radiological emergency
with further details given in paragraph 5.2-5.7.

(3) BASIS: NS-G-2.15, paragraph 3.8, statéadditional important elements that should pe
considered in the development of an accident manage programme include: ... (4)
Integration of the accident management programntlimvithe emergency arrangements for
the plant;...” with further guidance provided throughout the duoent.

S4  Suggestion: For the Secondary Assessment, NISA should congitieser integration of
accident management and on-site emergency pregm®dmeasures by verification |of
additional components, taking into account theva IAEA Safety Standards as well |as
lessons learned from the European stress tests.
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APPENDIX Il - MISSION PROGRAMME

Sunday, 22 January 2012 VENUE
16:00 — 19:00 | Opening team meeting IAEA Office
Monday, 23 January 2012
09:30 - 17:30 | » Official opening meeting NISA
» NISA’s presentation on the NISA instruction on cosfensive
assessment
» Presentation by NISA on its review and assessmesteps to
evaluate the comprehensive assessment results
> |IAEA Review Team’s presentation of the preliminamgview
comments on NISA’s instruction for the compreheasiv
assessments
» Presentation by KEPCO on the stress test of Ohi W3 and 4
» Summary of NISA’s assessment of the results oflitensee’s
assessment
» Questions and answers
17:30 - 18:00 Press interview NISA
Tuesday, 24 January 2012
09:00 — 19:30 Technical discussion in two groups: NISA
External Hazards / SBO, LUHS and SAM
Wednesday, 25 January 2012
09:00 — 11:00 Clarification and discussions witlSNIJNES on review process NISA
11:30 — 18:30 Travel to Obama-shi/Fukui
20:30 — 22:00 Team discussion HOTEL
Thursday, 26 January 2012
09:00 — 10:00 | » Opening speech by IAEA/NISA/KEPCO Ohi NPS
» KEPCOQO's presentation on the schedule for the ssii¢ v
»> NISA’s presentation on its inspections at the aite its input to
the review and assessment
10:30 — 15:00 Field observation in two groups: ®&sand Tsunami/ SBO, LUHS Ohi NPS
and SAM
15:00 — 16:00 Plenary meeting Ohi NPS
16:00 — 16:30 Press interview Ohi NPS
16:30 — 22:30 Return to Tokyo
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Friday, 27 January 2012

09:00 — 12:00 Meeting with NISA NISA
13:00 — 16:00 Team discussion on report IAEA Office
16:00 — 19:00 Report writing by each expert HOTEL
21:00 - 01:30 Report compilation HOTEL
Saturday, 28 January 2012

09:00 — 19:00 Team discussion on draft report | ABifice
19:00 Submission of draft summary report to NISA EROffice
Sunday, 29 January 2012

08:30 — 21:30 Team discussion on draft report | ABifice
17:30 Submission of revised summary report to NISA IAEA Office
21:30 Submission of draft full report to NISA IAB®ffice
Monday, 30 January 2012

10:00 — 12:00 Discussions on report with NISA/JJNES NISA
14:00 — 16:00 Review of summary report IAEA Office
Tuesday, 31 January 2012

10:30 - 11:00 Handover of summary report to DG-NISA NISA
11:30 - 12:30 Press conference Foreign

Press Cente

r
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APPENDIX IV — RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

R: Recommendations
S: Suggestions
G: Good Practices

Recommendations, Suggestions or Good

Practices

Suggestion: NISA should seek to identify,
document and implement lessons from the
S1 experience gained during early assessments| and
reviews to confirm or improve its guidance and to
maximize consistency for subsequent reviews.

Recommendation: NISA should clarify its
R1 guidance regarding the expectations for condugting
and reviewing Comprehensive Safety Assessments.

Recommendation:NISA should ensure that if any
future actions by the licensees are needed for its
safety decision, then they are documented |and
R2 subjected to follow-up inspection as appropriate.
Otherwise, NISA should confirm that interim
measures are implemented prior to facility
operation, as applicable.

Lo MEGYLAIOIRY Good Practice: NISA conducted an independent

REVIEW AND
ASSESSMENT plant walkdown qf emergency measures
PROCESS G1 implemented by the licensee. This walkdown was

appropriate and enhanced the confidence |that
actions postulated by the licensee could | be
performed.

Suggestion:NISA should ensure that the Secondary

S 2 Assessments are completed, evaluated |and
confirmed by regulatory review with appropriate
timescales.

Good Practice: NISA demonstrated a notable level

G2 of transparency and interested party consultation
related to the Comprehensive Safety Assessment
and its review process.

Recommendation: NISA should engage interested
R 3 parties near the nuclear facilities that are subjec
Comprehensive Safety Assessment, in addition to
those activities already undertaken.
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R: Recommendations

S: Suggestions
G: Good Practices

Recommendations, Suggestions or Good
Practices

2. EXTERNAL
HAZARDS,
EVALUATION
OF SAFETY
MARGINS

R4

Recommendation: NISA should ensure that th

definition of the safety margin capacity with

€

appropriate confidence level is specified and

communicated to the licensee to be used in
Comprehensive Safety Assessment.

R5

Recommendation: NISA should ensure that th
seismic safety margin assessment includes
system walkdowns for checking completeness
the basic safety function success path, and

seismic/flood capability walkdowns for
identification of interactions and collecting astbu

the

e

the
of

the

and as-operated information to be used in safety

margin calculations.

&

Suggestion: NISA should consider requiring th

e

licensees to confirm the effectiveness of safety
improvements by conducting Seismic and Tsunami

Probabilistic Safety Assessment (S-PSA and

T-

PSA) using methodologies consistent with I1AEA

Safety Standards and international practice.

3. SEVERE
ACCIDENT
MANAGEMENT

R6

Recommendation:NISA should ensure that in th

e

Secondary Assessment the provisions for mitigation

of severe accidents should be addressed 1
comprehensively. Such an assessment should
a basis for medium and long term implementa
plans of the licensees.

G3

Good Practice: Based on NISA instructions ar
commitments of the licensees, feasible accic
management measures were promptly impleme
in nuclear power plants in Japan and tf
effectiveness was verified by NISA throu
independent assessment and plant walkdowns.

G4

Good Practice: By observing the European stre
tests NISA is demonstrating its commitment
further enhancing nuclear safety by shar
experiences with other countries.
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R: Recommendations

S: Suggestions

Recommendations, Suggestions or Good
Practices

3. SEVERE
ACCIDENT
MANAGEMENT

G: Good Practices

R7

Recommendation: In the medium and long ter
following the stress tests NISA should require
licensees to develop comprehensive acci
management programmes in compliance
recently issued IAEA Safety Standards in the &
of severe accident management.

S4

Suggestion:For the Secondary Assessment, NI

m
the
lent
vith
rea

SA

should consider closer integration of accident

management and on-site emergency preparec
measures by verification of additional compone
taking into account the relevant IAEA Safe
Standards as well as lessons learned from
European stress tests.
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APPENDIX V —NISA/INES/KEPCO REFERENCE MATERIAL USED FOR THE REVIEW

Presentation: Briefing Material for IAEA Reviewiddion Regarding Stress Tests (Jan
2012, NISA)

Appendix 1: Request to the NISA to report on Corhpnsive Safety Review of Existing

Nuclear Power Plants Based on the Lessons Leamttinie Fukushima Dai-ichi NPS Incide
(July 6, 2011, Nuclear Safety Commission)

Appendix 2: Confirmation of the Safety of Nucldzower Stations in Japan (Introduction
safety assessments using stress tests as a sbuebsrence, etc.) (July 11, 2011)

Appendix 3: Assessment Procedures and ImplementBtan Regarding the Comprehens

Assessments for the Safety of Existing Power Redeszilities Taking into Account th’e
ly

Accident at Fukushima Dai-ichi Nuclear Power Statidokyo Electric Power Co. Inc. (Ju
21, 2011, NISA)

23,

nt
of

ive

Appendix 4: Regarding the Implementation of Cosehgnsive Assessments for the Safety of

Existing Power Reactor Facilities Taking into Acnbuhe Accident at Fukushima Dai-ic|
Nuclear Power Station, Tokyo Electric Power Co. [{irection) (July 22, 2011, NISA)

hi

Appendix 5: Hearings Regarding the Comprehen8isgessment for the Safety of Nuclear

Power Reactor Facilities

Appendix 6: Progress of Stress Test (NISA Wepsite

Appendix 7: Opinions of the Committee members lasdyhts about the Opinions

Appendix 8: Comments on the Stress Test (Mr. iditsu Ino)

Appendix 9: Review Perspective Related to Sffesss (Primary Assessment) (Draft)

Y ftele-IEN
o

Appendix 10: Report of the Result of Comprehengissessments for Safety of Ohi uni
Taking into Account the Accident at Fukushima DditiNuclear Power Plant (Prelimina
Assessments) (October 2011, The Kansai ElectriceP@a., Inc.)

12

Appendix 11: List of Major Issues in Assessn@rtomprehensive Assessment for the Saj
of Nuclear Power Reactor Facilities

13

Appendix 12: Regarding the Site Investigatiopdteof Ohi Power Station

14

Appendix 13: Review Report on the Comprehen8sgessment (Primary Assessment) of
Safety of Units 3 and 4 in Ohi Power Station of Hensai Electric Power Co., Inc. (Dra
(January 18, 2012, NISA)

15

Appendix 14: Outline of Additional Questions@perators and Actions Taken by Operator

16

Comprehensive Safety Assessments of Nuclear Peactor Facilities (July 2011, NISA)

17

“Background and history (Major events for AMyubmitted to OECD/NEA Workshop a@
Implementation of Severe Accident Management Messy(tSAMM-2009) in Bottstein
Switzerland, on October 26-28, 2009, entitled agcl@nstances and Present Situation
Accident management Implementation in Japan”

18

Accident Management for Severe Accidents at tLigfater Power Reactor Installatio
(NSCRG: L-AM-11.01, NSC, May 1992)

19

Article 19(4), Procedures for responding to apenal occurrences and accide
(Government of Japan, reported to Convention orlddéuSafety National Report of Japan
the Fifth Review Meeting, September 2010)

20

Measures against Severe Accidents at Light Wdtelear Power Reactor Facilities (NS
October 20, 2011)
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Regarding the Implementation of Emergency Safétasures for the Other Nuclear Pov
Stations considering the Accident of Fukushima ibhi-and Dai-ni Nuclear Power Statio

ver

(March 30, 2011, NISA)
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22

Regarding Reliability Assurance of External PovBepply to Nuclear Power Stations a
Reprocessing Facilities (April 15, 2011, NISA)
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23 Regarding the Confirmed Results for the Impletatgon of the emergency safety measu
for other Nuclear Power Stations Based on the Axttith Fukushima Dai-ichi Nuclear Pow
Station (May 6, 2011, NISA)

24 Regarding Implementation of Preparatory MeastioesSevere Accidents in Other NP
Taking into Account the 2011 Accident at Fukushibe-ichi NPS of Tokyo Electric Poweg
Co. Inc. (June 7, 2011, NISA)

25 Regarding Verification Results of the State mfplementation of Preparatory Measures
Response to Severe Accidents in Other NPSs TakitongAiccount the Accident at Fukushima
Dai-ichi NPS (June 18, 2011, NISA)

26 Exposure Paths for Main Control Room Habitap#issessment

27 Ageing Management of Nuclear Power Plants

28 KEPCO's answer to the question from NISA and3Nitiestions at the hearing for the revi
on the stress test report of KEPCO Ohi units 34nd

29 Safety of Ohi Nuclear Power Plant Unit 3&4 (KEPIC

30 Pamphlet (Ohi Nuclear Power Station) (KEPCO)

31 Schedule for IAEA’s Site Verification Visit tofODNPS (KEPCO)

32 Ohi Power Station guide route (Earthquake- andami- proof related) (KEPCO)

33 Ohi Power Station guide route (SBO related) (RER

34 Notice in the premises of the nuclear powertpl§EPCO)

35 Walkdown in Stress Tests (KEPCO)

36 Questions List (from IAEA 1/26 AM) (KEPCO)

37 Personnel and activity items for station blat¢k@i the time of coincidence of an earthquake
and tsunami) (KEPCO)

38 Method and result of setting the acceleratiotaiabd from functional tests of the invert

panel (KEPCO)
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APPENDIX VI — IAEA REFERENCE MATERIAL USED FOR THE REVIEW

INTERNATIONAL ATOMIC ENERGY AGENCY, Review and Asssment of Nuclear
Facilities by the Regulatory Body, IAEA Safety GaiiNo. GS-G-1.2, IAEA, Vienna (2002)

INTERNATIONAL ATOMIC ENERGY AGENCY, Regulatory Bpection of Nuclear
Facilities and Enforcement by the Regulatory BAA¥A Safety Guide No. NS-G-1.3, IAEA,
Vienna (2002)

INTERNATIONAL ATOMIC ENERGY AGENCY, Design of FueHandling and Storage
Systems for Nuclear Power Plants, IAEA Safety GINde NS-G-1.4, IAEA, Vienna (2003)

INTERNATIONAL ATOMIC ENERGY AGENCY, Design of Enmrgency Power Systems for
Nuclear Power Plants, IAEA Safety Guide No. NS-8;1AEA, Vienna (2004)

INTERNATIONAL ATOMIC ENERGY AGENCY, Design of th&keactor Coolant System
and Associated Systems in Nuclear Power PlantsAlS&fety Guide No. NS-G-1.9, IAEA,
Vienna (2004)

INTERNATIONAL ATOMIC ENERGY AGENCY, Design of Redor Containment Systems
for Nuclear Power Plants, IAEA Safety Guide No. 810, IAEA, Vienna (2004)

INTERNATIONAL ATOMIC ENERGY AGENCY, Evaluation ofSeismic Safety for
Existing Nuclear Installations, IAEA Safety Guid®.NNS-G-2.13, IAEA, Vienna (2009)

INTERNATIONAL ATOMIC ENERGY AGENCY, Severe Accide Management
Programmes for Nuclear Power Plants, IAEA Safetyd&WNo. NS-G-2.15, IAEA, Vienna
(2009)

INTERNATIONAL ATOMIC ENERGY AGENCY, External HumalInduced Events in Site
Evaluation for Nuclear Power Plants, IAEA Safetyid&uNo. NS-G-3.1, IAEA, Vienna
(2002)

10

INTERNATIONAL ATOMIC ENERGY AGENCY, Dispersion foRadioactive Material ir
Air and Water and Consideration of Population Disttion in Site Evaluation for Nuclear
Power Plants, IAEA Safety Guide No. NS-G-3.2, IABAenna (2002)

11

INTERNATIONAL ATOMIC ENERGY AGENCY, Geotechnica#ispects of Site Evaluation
and Foundations for Nuclear Power Plants, IAEA §auide No. NS-G-3.6, IAEA, Vienna
(2004)

12

INTERNATIONAL ATOMIC ENERGY AGENCY, Seismic Hards in Site Evaluation fof
Nuclear Installations, IAEA Specific Safety Guide.N6SG-9, IAEA, Vienna (2010)

13

INTERNATIONAL ATOMIC ENERGY AGENCY, Meteorologal and Hydrologica
Hazards in Site Evaluation for Nuclear InstallaiptAEA Specific Safety Guide No. SSG-18,
IAEA, Vienna (2011)

14

INTERNATIONAL ATOMIC ENERGY AGENCY, GovernmentalLegal and Regulator|
Framework for Safety, IAEA Safety Standards No. G&iR 1, IAEA, Vienna (2010)

<

15

INTERNATIONAL ATOMIC ENERGY AGENCY, Safety Assement for Facilities and
Activities, IAEA Safety Standards No. GSR PartAEA, Vienna (2009)

16

INTERNATIONAL ATOMIC ENERGY AGENCY, Safety of Nulear Power Plants:
Commissioning and Operation, IAEA Specific SafetggRirements No. SSR-2/2, 1AEA,
Vienna (2011)

17

INTERNATIONAL ATOMIC ENERGY AGENCY, Site Evaluan for Nuclear Installations,
IAEA Safety Requirements No. NS-R-3, IAEA, Vienr29(3)

18

INTERNATIONAL ATOMIC ENERGY AGENCY, A Methodolog to Assess the Safety
Vulnerabilities of Nuclear Power Plants againste S8pecific Extreme Natural Hazards,
Vienna (2011)
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19

EUROPEAN NUCLEAR SAFETY REGULATOR GROUP (ENSREG)pgRFukushima
“Stress Tests” of European Nuclear Power Plantortéhts and Format of National Repad
(3 October 2011)
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