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Sehr geehrte Damen und Herren

1. Anlass

Aufgrund des Unfalls im Kernkraftwerk Fukushima hat der Europaische Rat am 25. Marz 2011 be-
schlossen, die Sicherheit der 143 européischen Kernkraftwerke im Licht der Vorfalle in Japan im
Rahmen einer umfassenden und transparenten Sicherheitsbewertung (Stresstests) zu uberprufen.
Der Umfang und die Modalitdten dieser Priifungen wurden von den Aufsichtsbeh&rden der EU-
Mitgliedstaaten festgelegt und am 25. Mai 2011 von der EU-Kommission verabschiedet.

Die Stresstests sollen sich auf extreme Naturereignisse konzentrieren. Sie umfassen als zu untersu-
chende auslésende Ereignisse Erdbeben und Uberflutungen. Unabh&ngig vom auslésenden Ereignis
werden zudem die Folgen des Veriustes der Strom- und Kahlwasserversorgung sowie die Wirksam-
keit der Notfallschutzmassnahmen untersucht.

Unfallszenarien die durch terroristische Angriffe initiiert werden, kénnen aus Sicherungsgrinden nicht
in der gleichen, transparenten Weise behandelt werden. Sie sollen in einer zweiten Phase durch eine
spezielle Arbeitsgruppe im Rahmen der jeweiligen Zust4ndigkeiten der Mitgliedstaaten uberprift wer-
den. Das Mandat und die Modalitaten der Arbeit dieser Gruppe sind durch den Européaischen Rat
noch festzulegen.

Da die EU-Kommission im vorliegenden Fall uber keine rechtliche Grundlage verfugt, finden die
Stresstests auf freiwilliger Basis statt. Sie werden durch die nationalen Aufsichtsbehtrden angeordnet.
Die Resultate werden von den nationalen Aufsichtsbehtrden tberprift und anschliessend einem Peer
Review unterzogen. Neben den EU-Mitgliedstaaten wurde auch die Schweiz eingeladen, sich an den
EU-Stresstests zu beteiligen.
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2, Erwdgungen

Nach bedeutenden Ereignissen, die auf der internationalen Storfall-Bewertungsskala INES der Stufe 2
oder hoher zugeordnet sind, muss die Erreichung der Ausserbetriebnahmekriterien Uberprift werden.
Das ENSI hat diese Uberprufung am 18. Mérz 2011 angeordnet. Dabei ist insbesondere die sicher-
heitstechnische Beherrschung der Kombination von Erdbeben und erdbebenbedingtem Hochwasser,
die besonders grosse Anforderungen stellen kann, nachzuweisen.

Im Rahmen der Ereignisanalyse sind die gegebenenfalls nétigen Massnahmen zur Erhodhung der Si-
cherheit abzuleiten und umzusetzen. Das ENSI hat hierzu bereits erste Massnahmen und Zusatzun-
tersuchungen verfugt. Die Verfugungen des ENSI umfassen heute eine Reihe von zeitlich gestaffelten
Untersuchungen und Massnhahmen.

Bei der Aufarbeitung des Unfalls von Fukushima legt das ENSI grossen Wert auf Transparenz und
offene Information. Das ENSI hat sich deshaib entschlossen, die Einladung der EU-Kommission an-
zunehmen und sich an den europaischen Stresstests zu beteiligen.

Die EU-Stresstests sind als eine gezielte Neubewertung der Sicherheitsmargen von Kernkraftwerken
im Lichte der Ereignisse von Fukushima definiert. Diese Neubewertung folgt der Logik der gestaffelten
Sicherheitsvorsorge. Sie umfasst drei Bereiche:

* Ausldsende Ereignisse: Analyse der Einwirkung von extremen Erdbeben, Hochwassern sowie
der Kombination von Erdbeben und von Erdbeben ausgelésten Uberflutungen;

» Ausfall von Sicherheitsfunktionen: Uberpriifung der Folgen des Verlustes der Strom- und
Kuhlwasserversorgung unabhéngig vom Ausldser;

* Notfallmanagement: Uberpriifung der Wirksamkeit der vorbereiteten Massnahmen gegen
schwere Unfélle.

Die Uberprifungen im Rahmen der EU-Stresstests werden parallel zu den bereits laufenden,
Schweiz-spezifischen Arbeiten stattfinden. Der Prufumfang ist in Anhang 1 aufgefuhrt. Im Folgenden
wird auf die in den drei Bereichen aus schweizerischer Sicht zu beachtenden Aspekte naher einge-
gangen.

2.1 Ausl6sende Ereignisse

Fur die Stresstests sind die der Auslegung zugrunde gelegten Gefahrdungsannahmen fur Erdbeben
und Hochwasser anzugeben. Die Methodik zur Bestimmung der verwendeten Geféhrdungsannahmen
ist zu erldutern. Zudem wird eine Einschatzung der Gultigkeit der Gefdhrdungsannahmen verlangt.

Im Unterschied zu den meisten L&ndern Europas wurden in der Schweiz die Gefahrdungen durch
Erdbeben und Hochwasser aufgrund der neuesten wissenschaftlichen Erkenntnisse neu bestimmt.
Das ENSI hat am 18. M&rz 2011 (analoge Untersuchungen fur die Brennelementbecken wurden am
5. Mai 2011 angeordnet) die Uberpriifung der sicherheitstechnischen Nachweise der Beherrschung
von Erdbeben, Hochwasser und der Kombination von Erdbeben und erdbebenbedingtem Hochwasser
aufgrund der aktuellsten Datenbasis angeordnet.

Diese Nachweise gehen weit ber den Geltungsbereich der EU-Stresstests hinaus. Fur die Vergleich-
barkeit im europaischen Kontext sind fur die Stresstests deshalb grundsatzlich die der Auslegung
zugrunde gelegten Gefahrdungsannahmen zu verwenden.

Die Resultate aus der Neubestimmung der Gefahrdungsannahmen (Erdbebengefahrdung: Projekt
PEGASOS, Hochwassergefahrdung: Rahmenbewilligungsgesuche EKKB, EKKM und KKN) sind je-
doch bei der in den EU-Stresstests verlangten Diskussion der Giltigkeit der Auslegungsannahmen zu
berlcksichtigen.
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2.2 Ausfall von Sicherheitsfunktionen

Das ENSI hat die Bewilligungsinhaber am 18. Marz 2011 aufgefordert, die Kuhlwasserversorgung
sowie den Schutz und die Kuhlung der Brennelementbecken aufgrund der Erkenntnisse von Fukushi-
ma bis zum 31. Mé&rz 2011 neu zu Uberpriifen. Das ENSI hat die termingerecht eingereichten Berichte
inzwischen tberprift und Schwachstellen identifiziert, insbesondere im Bereich der Kuhlung der
Brennelementbecken. Die Massnahmenvorschlage zur Behebung der identifizierten Schwachstellen
sind bis zum 31. August 2011 einzureichen.

Der Prufumfang der EU-Stresstests geht tber die am 18. Méarz 2011 vom ENSI angeordneten Unter-
suchungen hinaus. Zusatzlich zum Ausfall der primaren Kihiwasserversorgung sind fur die EU-
Stresstests auch der Ausfall der Wechselstromversorgung sowie der kombinierte Ausfall von Wech-
selstrom- und Kuhlwasserversorgung zu betrachten. Die Resultate der oben erwahnten, bereits
durchgefihrten Analysen sind in die Berichterstattung zu den Stresstests zu integrieren.

2.3 Noftfallmanagement

Das Notfallmanagement umfasst gemass der EU-Stresstestspezifikation samtliche Massnahmen in
der betroffenen Anlage zur Linderung der Folgen eines Unfalls; sowoh! fix installierte Einrichtungen als
auch der Einsatz mobiler Mittel und manuelle Eingriffe.

In den schweizerischen Kernanlagen wird der Umgang mit den verschiedenen Stérfallszenarien fur
schwere Unfélle in der sogenannten ,Severe Accident Management Guidance (SAMG)" geregelt.
SAMG sind vorbereitete Entscheidungshilfen fur das Unfalimanagement zur Bekampfung von Storfal-
len, bei denen radioaktive Stoffe in unzuldssigem Umfang freigesetzt werden kénnten. Die aufgefihr-
ten Massnahmen wurden bezlglich Wirkung und allfalliger Nachteile untersucht und bertcksichtigen
auch die fur manuelle Eingriffe nétigen Randbedingungen. Die SAMG-Implementierung nach dem
Stand von Wissenschaft und Technik ist in der Schweiz flachendeckend erfolgt. Die Handhabung der
SAMG wird im Rahmen von Notfallubungen regelmaéssig geiibt.

Erste Massnahmen im Bereich der fix installierten Einrichtungen wurden vom ENSI bereits angeord-
net. Bis zum 31. Dezember 2012 sind extern zugangliche Anschlusse fur die mobilen Einsatzmittel
und zwei raumlich getrennte Zufihrungen zur externen Bespeisung der Brennelementlagerbecken
nachzurtsten. Eine weitere Anordnung betrifft die mobilen Mittel. Zur Bekampfung von schweren Un-
fallen muss jedes Kernkraftwerk seit dem 1. Juni 2011 Zugang zu einem externen Lager haben, in
dem zusatzliche Sicherheitsausriustungen bereitstehen. Werksspezifisch wurden zudem Massnah-
menvorschlage zur Erweiterung der anlageinternen Notfallmassnahmen zur Nachspeisung, Warmeab-
fuhr und Uberwachung des Brennelementbeckens nach Ausfall der Beckenkhlsysteme gefordert.

Die Resultate der oben erwahnten Analysen und Massnahmen sind, soweit sie bereits durchgefthrt
sind, in die Berichterstattung zu den Stresstests zu integrieren. Im Rahmen der EU-Stresstests ist
insbesondere zu klaren, wieweit die vorhandenen Notfallmassnahmen auch unter weitergehenden
Annahmen zu erschwerenden Randbedingungen durch Einwirkungen von aussen wirksam sind und
wieweit zusatzliche Notfallmassnahmen zur weiteren Minimierung des Restrisikos sinnvoll sein kénn-
ten.

Die bis zum 31. Marz 2012 zu uUberarbeitenden Nachweise des Schutzes vor Wasserstoffdeflagratio-
nen und -explosionen im Bereich der Brennelementbecken gehen tber den Geltungsbereich der EU-
Stresstests hinaus und sind unabh&ngig davon dem ENS! einzureichen.
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3. Entscheid

Gemaéss den Erwagungen unter Punkt 2 verfugt das ENSI gestutzt auf Art. 36 Abs. 3 KEV die gezielte
Neubewertung der Sicherheitsmargen des Kernkraftwerks G¢sgen im Rahmen der EU-Stresstests.
Der Prufumfang richtet sich nach Anhang 1.

1. Ein Fortschrittsbericht mit Angaben iiber den Stand der Arbeiten, die fiir die Stresstests ange-
wendete Methodik, die verwendeten Studien und die ersten Zwischenresuitate ist bis zum
15. August 2011 beim ENSI einzureichen.

2. Der Schiussbericht ist bis zum 31. Oktober 2011 beim ENSI einzureichen.

3. Die Berichte werden der Offentlichkeit nach Massgabe des Bundesgesetzes iiber das Offent-
lichkeitsprinzip der Verwaltung (BGO) zug#&nglich gemacht.

Freundliche Griisse

Eidgendssisches Nuklearsicherheitsinspektorat ENSI

A
”
Dr. Hans Wanner Df. Georg Schwarz \
Direktor Chef, Abteilung Anlagentechnik

Rechtsmittelbelehrung

Gegen diese Verfugung kann innert 30 Tagen seit Zustellung Beschwerde erhoben werden, Die Be-
schwerde ist beim Bundesverwaltungsgericht, Postfach, 3000 Bern 14, einzureichen. Die Frist steht
still:

a. vom 7. Tag vor Ostern bis und mit dem 7. Tag nach Ostern;
b. vom 15. Juli bis und mit dem 15. August;
c. vom 18. Dezember bis und mit dem 2. Januar.

Die Beschwerde ist mindestens im Doppel einzureichen und hat die Begehren, deren Begriindung mit
Angabe der Beweismitte! und die Unterschrift des Beschwerdeflhrers oder seines Vertreters zu ent-
haiten. Die Ausfertigung der angefochtenen Verfugung (oder eine Fotokopie) und die als Beweismittel
angerufenen Urkunden sind beizulegen, soweit der Beschwerdefihrer sie in Handen hat.
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EN:S:REG

furopean Hu lw%u‘rty Fegealaton Goup

Declaration of ENSREG

ENSREG and the European Commission have worked intensively to provide a response to
the request of the European Council on 26 March 2011.

Notably, they have developed the scope and modalities for comprehensive risk and safety
assessments of EU nuclear power plants. On 13 May 2011, ENSREG and the Commission

have agreed the following:

1. In the light of the Fukushima accident, comprehensive risk and safety assessments
undertaken by the operators under the supervision of the national regulatory authorities of
nuclear power plants will start at the latest by 1 June 2011. These assessments will be
based on the specifications in annex 1 largely prepared by WENRA and willl cover
extraordinary triggering events like earthquakes and flooding, and the conseguences of any
other initlating events potentially leading to muitiple loss of safety functions requiring severe
accident management. The methodology of these assessments is covered by annex 1.
Human and organisstional factors should be part of these assessments;

2. Risks due to security threats are not part of the mandate of ENSREG and the prevention
and response to incidents due to malevolent or temorists acts (including alrcraft crashes)
involve different competent authorities, hence it Is proposed that the Council establishes a
specific working group composed of Member States and assoclating the European
Commission, within their respective competences, to deal with that issues. The mandate and
modalities of work of this group would be defined through Council Conclusions’.

3. Paragraphs 1 and 2 above contribute to a comprehensive risk and safety assessment.

Seeannex |l

Anhang 1



i ENSREG

Annex|

tres g ns

Introduction

Considering the accident at the Fukushima nuclear power plant in Japan, the European
Council of March 24th and 25th declared that “the safety of all EU nuclear plants should
be reviewsd, on the basis of a comprehensive and transparent risk assessment (“stress
tests’); the European Nuclear Safety Regulatory Group (ENSREG) and the Commission
are invited to develop as soon as possible the scope and modalities of these tests in a
coordinated framework in the light of the lessons learned from the accident in Japan and
with the full involvement of Member States, making full use of available expertise
(notably from the Western European Nuclear Regulators Association); the assessments
will be conducted by independent national authorities and through peer review; their
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”.

On the basis of the proposals made by WENRA at their plenary meeting on the 12-13 of
May, the European Commission and ENSREG members decided to agree upon “an
initial independent regulatory technical definition of a "stress test” and how it should be
applied to nuclear facilities across Europe”. This is the purpose of this document.

Definition of the “stress tests”

For now we define a “stress test” as a targeted reassessment of the safety margins of
nuclear power plants in the light of the events which occurred at Fukushima: extreme
natural events challenging the plant safety functions and leading to a severe accident.

This reassessment will consist:

— in an evaluation of the response of a nuclear power plant when facing a set of
extreme situations envisaged under the following section “technical scope” and

- in a verification of the preventive and mitigative measures chosen following a
defence-in-depth logic: initiating events, consequential loss of safety functions,

severe accident management.

in these extreme situations, sequential loss of the lines of defence is assumed, in a
deterministic approach, irrespective of the probability of this loss. In particular, it has to
be kept in mind that loss of safety functions and severe accident situations can occur
only when several design provisions have failed. In addition, measures to manage
these situations will be supposed to be progressively defeated.

For a given plant, the reassessment will report on the response of the plant and on the
effectiveness of the preventive measures, noting any potential weak point and cliff-edge
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effect, for each of the considered extreme situations. A cliff-edge effect could be, for
instance, exceeding a point where significant flooding of plant area starts after water
overtopping a protection dike or exhaustion of the capacity of the batteries in the event
of a station blackout. This is to evaluate the robustness of the defence-in-depth
approach, the adequacy of current accident management measures and to identify the
potential for safety improvements, both technical and organisational (such as
procedures, human resources, emergency response organisation or use of external

resources).

By their nature, the stress tests will tend to focus on measures that could be taken after
a postulated loss of the safety systems that are installed to provide protection against
accidents considered in the design. Adequate performance of those systems has been
assessed in connection with plant licensing. Assumptions concerning their performance
are re-assessed in the stress tests and they should be shown as provisions in place. It is
recognised that all measures taken to protect reactor core or spent fuel integrity or to
protect the reactor containment integrity constitute an essential part of the defence-in-
depth, as it is always better to prevent accidents from happening than to deal with the
consequences of an occurred accident.

The licensees have the prime responsibility for safety. Hence, it is up to the licensees
to perform the reassessments, and to the regulatory bodies to independently review

them.
The timeframe is as follows:

The national regulator will initiate the process at the latest on June 1 by sending
requirements to the licensees.

Progress report Final report
Licensee report August 15 October 31
National report September 15 December 31

—~ The final national reports will be subjected to the peer review process described
below.

— The European Commission, with the support of ENSREG, will present a progress
report to the EU Council for the meeting scheduled on Sth December 2011 and a
consolidated report to the to the EU Council for the meeting scheduled for June

2012.

Due to the timeframe of the stress test process, some of the engineering studies
supporting the licensees’ assessment may not be available for scenarios not included
in the current design. in such cases engineering judgment is used.

During the regulatory reviews, interactions between European regulators will be
necessary and could be managed through ENSREG. Regulatory reviews should be
peer reviewed by other regulators. ENSREG will put at the disposal of all peer reviews
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the expertise necessary to ensure consistency of peer reviews across the EU and its
neighbours.

Peer review process

In order to enhance credibility and accountability of the process the EU Council asked
that the national reports should be subjected to a peer review process. The main
purpose of the national reports will be to draw conclusions from the licensees'
assessment using the agreed methodology. The peer teams will review the fourteen
national reports of Member States that presently operate nuclear power plants and of
those neighbouring countries that accept to be part of the process.

— Team composition. ENSREG and the Commission shall agree on team
composition. The team should be kept to a working size of seven people, one of
whom should act as a chairperson and a second one as rapporteur. Two members
of each team will be permanent members with the task to ensure overall
consistency. The Commission will be part of the team. Members of the team whose
national facilities are under review will not be part of that specific review. The
country subject to review has to agree on the team composition. The team may be
extended to experts from third countries.

—- Methodology. In order to guarantee the rigor and the objectivity of any peer
review, the national regulator under review shouid give the peer review team
access to all necessary information, subject to the required security clearance
procedures, staff and facilities to enable the team, within the limited time availabie.

— Timing. Reviews should start immediately when final national reports become
available. The peer reviews shall be completed by the end of April 2012.

Transparency

National regulatory authorities shall be guided by the "principles for openness and
transparency" as adopted by ENSREG in February 2011. These principles shall also

apply to the EU "stress tests".

The reports should be made available to the public in accordance with national
legislation and international obligations, provided that this does not jeopardize other
interests such as, inter alia, security, recognized in national legisiation or international

obligations.

The peer will review the conclusions of each national report and its compliance with
the methodology agreed. Results of peer reviews will be made public.

Results of the reviews should be discussed both in national and European public
seminars, to which other stakeholders (from non nuclear field, from non govemmental

organizations, etc) would be invited.

Full transparency but also an opportunity for public involvement will contribute to the
EU "stress tests" being acknowledged by European citizens.
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The existing safety analysis for nuclear power plants in European countries covers a
large variety of situations. The technical scope of the stress tests has been defined
considering the issues that have been highlighted by the events that occurred at
Fukushima, including combination of initiating events and failures. The focus will be

placed on the following issues:

a) Initiating events
* Earthquake

* Flooding

b) Consequence of loss of safety functions from any initiating event conceivable at the

plant site
+ Loss of electrical power, including station black out (SBO)
* Loss of the ultimate heat sink (UHS)

» Combination of both

c) Severe accident management issues

- Means to protect from and to manage loss of core cooling function
- Means to protect from and to manage loss of cooling function in the fuel storage

pool
- Means to protect from and to manage loss of containment integrity

b) and c) are not limited to earthquake and tsunami as in Fukushima: flooding will be
included regardless of its origin. Furthermore, bad weather conditions will be added.

Furthermore, the assessment of consequences of loss of safety functions is relevant
also if the situation is provoked by indirect Initiating events, for instance large
disturbance from the electrical power grid impacting AC power distribution systems or
forest fire, airplane crash.

The review of the severe accident management issues focuses on the licensee's
provisions but it may also comprise relevant planned off-site support for maintaining the
safety functions of the plant. Although the experience feedback from the Fukushima
accident may include the emergency preparedness measures managed by the relevant
off-site services for public protection (fire-fighters, police, health services....), this topic is

out of the scope of these stress tests.

The next sections of this document set out:
- general information required from the licensees;
issues to be considered by the licensees for each considered extreme situation.

4/



General aspects

Format of the report

The licensee shall provide one document for each site, even if there are several units
on the same site. Sites where all NPPs are definitively shutdown but where spent fuel
storages are still in operation shall also be considered.

In a first part, the site characteristics shall be briefly described:
- location (sea, river),
- number of units;
- license holder
The main characteristics of each unit shall be reflected, in particular:
- reactor type;
- thermal power,
- date of first criticality;
- presence of spent fuel storage (or shared storage).
Safety significant differences between units shall be highlighted.
The scope and main results of Probabilistic Safety Assessments shall be provided.

In a second part, each extreme situation shall be assessed following the indications
given below.

Hypothesis

For existing plants, the reassessments shall refer to the plant as it is currently built and
operated on June 30, 2011. For plants under construction, the reassessments shall

refer to the licensed design.

The approach should be essentially deterministic: when analysing an extreme scenario,
a progressive approach. shall be followed, in which protective measures are
sequentially assumed to be defeated.

The plant conditions should represent the most unfavourable operational states that are
permitted under plant technical specifications (limited conditions for operations). All
operational states should be considered. For severe accident scenarios, consideration
of non-classified equipment as well as realistic assessment is possible.

All reactors and spent fuel storages shall be supposed to be affected at the same time.

Possibility of degraded conditions of the site surrounding area shall be taken into
account.
Consideration should be given to:
— automatic actions;
— operators actions specified in emergency operating procedures;
— any other planned measures of prevention, recovery and mitigation of
accidents;

Information to be included

Three main aspects need to be reported:
— Provisions taken in the design basis of the plant and plant conformance to its

design requirements:;
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— Robustness of the plant beyond its design basis. For this purpose, the
robustness (available design margins, diversity, redundancy, structural
protection, physical separation, etc) of the safety-relevant systems, structures
and components and the effectiveness of the defence-in-depth concept have to
be assessed. Regarding the robustness of the installations and measures, one
focus of the review is on identification of a step change in the event sequence
(cliff edge effect') and, if necessary, consideration of measures for its
avoidance.

— any potential for modifications likely to improve the considered level of
defence-in-depth, in terms of improving the resistance of components or of
strengthening the independence with other levels of defence.

In addition, the licensee may wish to describe protective measures aimed at avoiding
the extreme scenarios that are envisaged in the stress tests in order to provide context
for the stress tests. The analysis should be complemented, where necessary, by

results of dedicated plant walk down.

To this aim, the licensee shall identify:

» the means to maintain the three fundamental safety functions (control of
reactivity, fuel cooling, confinement of radioactivity) and support
functions (power supply, cooling through ultimate heat sink), taking into
account the probable damage done by the initiating event and any
means not credited in the safety demonstration for plant licensing;

« possibility of mobile external means and the conditions of their use;

¢ any existing procedure to use means from one reactor to help another

reactor;
e dependence of one reactor on the functions of other reactors on the same

site.

As for severe accident management, the licensee shall identify, where relevant:

« the time before damage to the fuel becomes unavoidable. For PWR and
BWR, if the core is in the reactor vessel, indicate time before water level
reaches the top of the core, and time before fuel degradation (fast
cladding oxidation with hydrogen production);

e if the fuel is in the spent fuel poo, the time before pool boiling, time up
to when adequate shielding against radiation is maintained, time before
water level reaches the top of the fuel elements, time before fuel

degradation starts;
Supporting documentation

Documents referenced by the licensee shall be characterised either as:
- validated in the licensing process;
- not validated in the licensing process but gone through licensee’s quality
assurance program;
- not one of the above.

! Example: exhaustion of the capacity of the batteries in the event of a station blackout
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Earthguake

l. Design basis
a) Earthquake against which the plant is designed :

- Level of the design basis earthquake (DBE) expressed in terms of peak ground
acceleration (PGA) and reasons for the choice. Also indicate the DBE taken
into account in the original licensing basis if different;

- Methodology to evaluate the DBE (return period, past events considered and
reasons for choice, margins added...), validity of data in time;

- Conclusion on the adequacy of the design basis.

b) Provisions to protect the plant against the DBE

- ldentification of the key structures, systems and components (SSCs)
which are needed for achieving safe shutdown state and are supposed to
remain available after the earthquake;

- Main operating provisions (including emergency operating procedure,
mobile equipment...) to prevent reactor core or spent fuel damage after
the earthquake;

- Were indirect effects of the earthquake taken into account, including:

1. Failure of SSCs that are not designed to withstand the DBE and
that, in loosing their integrity could cause a consequential damage
of SSCs that need to remain available (e.g. leaks or ruptures of
non seismic pipework on the site or in the buildings as sources of
flooding and their potential consequences);

2. Loss of external power supply;

3. Situation outside the plant, including preventing or delaying
access of personnel and equipment to the site.

c) Plant compliance with its current licensing basis:

- Licensee’s general process to ensure compliance (e.g. , periodic
maintenance, inspections, testing);

- Licensee' process to ensure that off-site mobile equipment/supplies
considered in emergency procedures are available and remain fit for duty;

- Any known deviation, and consequences of these deviations in terms of
safety; planning of remediation actions;

- Specific compliance check already initiated by the licensee foliowing
Fukushima NPP accident.

ll. Evaluation of the margins
d) Based on available information (which could include seismic PSA, seismic margin
assessment or other seismic engineering studies to support engineering
judgement), give an evaluation of the range of earthquake severity above which
loss of fundamental safety functions or severe damage to the fuel (in vessel or in
fuel storage) becomes unavoidable.
- Indicate which are the weak points and specify any cliff edge effects

according to earthquake severity.
- Indicate if any provisions can be envisaged to prevent these cliff edge effects

or to increase robustness of the plant (modifications of hardware,
modification of procedures, organisational provisions...).

e) Based on available information (which could include seismic PSA, seismic margin
assessment or other seismic engineering studies to support engineering
judgement), what is the range of earthquake severity the plant can withstand
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without losing confinement integrity.

f) Earthquake exceeding DBE and consequent flooding exceeding DBF

- Indicate whether, taking into account plant location and plant design, such
situation can be physically possible. To this aim, identify in particular if severe
damages to structures that are outside or inside the plant (such as dams,
dikes, plant buildings and structures) could have an impact of plant safety.

- Indicate which are the weak points and failure modes leading to unsafe plant
conditions and specify any cliff edge effects. Identify which buildings and
equipment will be impacted.

- Indicate if any provisions can be envisaged to prevent these cliff edge effects
or to increase robustness of the plant (modifications of hardware,
modification of procedures, organisational provisions...)
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Elooding

|. Design basis
a) Flooding against which the plant is designed :

- Level of the design basis flood (DBF) and reasons for choice. Also indicate
the DBF
taken into account in the original licensing basis if different;

- Methodology to evaluate the DBF (return period, past events considered and
reasons for choice, margins added...). Sources of flooding (tsunami, tidal,
storm surge, breaking of dam...), validity of data in time;

- Conclusion on the adequacy of the design basis.

b) Provisions to protect the plant against the DBF

- Identification of the key SSCs which are needed for achieving safe shutdown

state and are supposed to remain available after the flooding, including:
o Provisions to maintain the water intake function;
o Provisions to maintain emergency electrical power supply;

- Identification of the main design provisions to protect the site against flooding

(piatform level, dike...) and the associated surveillance programme if any;

- Main operating provisions (including emergencyoperating procedure,
mobile equipment, flood monitoring, alerting systems...) to warn of, then to
mitigate the effects of the flooding, and the associated surveillance
programme if any; )

- Were other effects linked to the flooding itself or to the phenomena that
originated the flooding (such as very bad weather conditions) taken into
account, including:

o Loss of external power supply;
o Situation outside the plant, including preventing or delaying access of

personnel and equipment to the site.

c) Plant compliance with its current licensing basis:

- Licensee's general process to ensure compliance (e.g., periodic
maintenance, inspections, testing);

- Licensee’s process to ensure that off-site mobile equipment/supplies
considered in emergency procedures are available and remain fit for duty;

- Any known deviation and consequences of these deviations in terms of
safety; planning of remediation actions;

- Specific compliance check already initiated by the licensee following
Fukushima NPP accident.

Il. Evaluation of the margins

d) Based on available information (including engineering studies to support
engineering judgement), what is the leve! of flooding that the plant can withstand
without severe damage to the fuel (core or fuel storage)?

- Depending on the time between warning and flooding, indicate whether
additional protective measures can be envisaged/implemented.

- Indicate which are the weak points and specify any cliff edge effects. Identify
which buildings and which equipment will be flooded first.

- Indicate if any provisions can be envisaged to prevent these cliff edge effects
or to increase robustness of the plant (modifications of hardware,
modification of procedures, organisational provisions...).
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Loss trical er and loss of the ultimate heat sin

Electrical AC power sources are:
o off-site power sources (electrical grid);

o plant generator,
o ordinary back-up generators (diesel generator, gas turbine...);
o in some cases other diverse back-up sources.

Sequential loss of these sources has to be considered (see a) and b) below).

The ultimate heat sink (UHS) is a medium to which the residual heat from the reactor
is transferred. In some cases, the plant has the primary UHS, such as the sea or a
river, which is supplemented by an alternate UHS, for example a lake, a water table
or the atmosphere. Sequential loss of these sinks has to be considered (see c)

below).

a) Loss of off-site power (LOOP?)

- Describe how this situation is taken into account in the design and describe
which internal backup power sources are designed to cope with this situation.

- Indicate for how long the on-site power sources can operate without any
external support.

- Specify which provisions are needed to prolong the time of on-site power
supply (refueling of diesel generators...).

- Indicate any envisaged provisions to increase robustness of the plant
(modifications of hardware, modification of procedures, organisational

provisions...).

For clarity, systems such as steam driven pumps, systems with stored energy in gas
tanks etc. are considered to function as long as they are not dependent of the electric
power sources assumed to be lost and if they are designed to withstand the initiating

event (e.g. earthquake)

b) Loss of off-site power and of on-site backup power sources (SBO) Two situations
have to considered:
» LOOP + Loss of the ordinary back-up source;
« LOQP + Loss of the ordinary back-up sources + loss of any other
diverse back- up sources.

For each of these situations:
- Provide information on the battery capacity and duration.
- Provide information on design provisions for these situations.
- Indicate for how long the site can withstand a SBO without any extemnal
support before severe damage to the fuel becomes unavoidable.
- Specify which (external) actions are foreseen to prevent fuel degradation:
o equipment already present on site, e.g. equipment from another

reactor;

z All offsite electric power supply to the site s lost, The offsite power should be assumed to be lost for
several days, The site is isolated from delivery of heavy material for 72 hours by road, rail or waterways. Portable
light equipment can arrive to the site from other locations after the first 24 hours.
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o assuming that all reactors on the same site are equally damaged,
equipment
o available off-site;
o near-by power stations (e.g. hydropower, gas turbine) that can be
aligned to provide power via a dedicated direct connection;
o time necessary to have each of the above systems operating;
o avallability of competent human resources to make the exceptional
connections;
o identification of cliff edge effects and when they occur.
- Indicate if any provisions can be envisaged to prevent these cliff edge effects
or to increase robustness of the plant (modifications of hardware,
modification of procedures, organisational provisions...)

c) Loss of primary ultimate heat sink (UHS®)

- Provide a description of design provisions to prevent the loss of the
UHS (e.g. various water intakes for primary UHS at different
locations, use of alternative UHS, ...)
Two situations have to be considered:
- Loss of primary ultimate heat sink (UHS), i.e. access to water from the
river or the sea;
- Loss of primary ultimate heat sink (UHS) and the alternate UHS.

For each of these situations:
- Indicate for how long the site can withstand the situation without any external
support before damage to the fuel becomes unavoidable:
Provide information on design provisions for these situations.
- Specify which external actions are foreseen to prevent fuel degradation:
o equipment already present on site, e.g. equipment from another
reactor;
o assuming that all reactors on the same site are equally damaged,
equipment available off-site;
o time necessary to have these systems operating;
o availability of competent human resources;
o identification of cliff edge effects and when they occur.
- Indicate if any provisions can be envisaged to prevent these cliff edge effects
or to increase robustness of the plant (modifications of hardware,
modification of procedures, organisational provisions...).

d) Loss of the primary UHS with SBO
- Indicate for how long the site can withstand a loss of "main” UHS + SBO
without any external support before severe damage to the fuel becomes
unavoidable
- Specify which external actions are foreseen to prevent fuel degradation:
o equipment already present on site, e.g. equipment from another
reactor,
o assuming that all reactors on the same site are equally damaged,

? The connection with the primary ultimate heat sink for all safety and non safety functions is lost. The site
is isolated from delivery of heavy material for 72 hours by road, rail or waterways. Portable light equipment can
arrlve to the site from other locatlons after the first 24 hours.
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equipment avallable off site;
o availability of human resources;
o time necessary to have these systems operating;
o Identification of when the main cliff edge effects occur.
- Indicate If any provisions can be envigaged to prevent these cliff edge effects
or to increase robustness of the plant (modifications of hardware,
modification of procedures, organisational provisions...)
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Severe accident management

This chapter deals mostly with mitigation issues. Even if the probability of the event is
very low, the means to protect containment from loads that could threaten its integrity
should be assessed. Severe accident management, as forming the Ilast line of
defense-in-depth for the operator, should be consistent with the measures used for
preventing the core damage and with the overall safety approach of the plant.

a) Describe the accident management measures currently in place at the various
stages of a scenario of loss of the core cooling function:
- before occurrence of fuel damage in the reactor pressure vessel/a number of
pressure tubes;
o last resorts to prevent fuel damage
o elimination of possibility for fuel damage in high pressure
- after occurrence of fuel damage in the reactor pressure vessel/a number of

pressure tubes;
- after failure of the reactor pressure vessel/a number of pressure tubes;

b) Describe the accident management measures and plant design features for
protecting integrity of the containment function after occurrence of fuel damage

- prevention of H2 deflagration or H2 detonation (inerting, recombiners, or
igniters), also taking into account venting processes;

- prevention of over-pressurization of the containment; if for the protection of the
containment a release to the environment is needed, it should be assessed,
whether this release needs to be filtered. In this case, availability of the means
for estimation of the amount of radioactive material released into the
environment should also be described;

- prevention of re-criticality

- prevention of basemat melt through

- need for and supply of electrical AC and DC power and compressed air to
equipment used for protecting containment integrity

c) Describe the accident management measures currently in place to mitigate the

consequences of loss of containment integrity.

d) Describe the accident management measures currently in place at the various
stages of a scenario of loss of cooling function in the fuel storage (the following
indications relate to a fuel pool):

- before/after losing adequate shielding against radiation;

- before/after occurrence of uncover of the top of fuel in the fuel pool

- before/after occurrence of fuel degradation (fast cladding oxidation with

hydrogen production) in the fuel pool.

For a) b) ¢) and d), at each stage:

- identify any cliff edge effect and evaluate the time before it;

- assess the adequacy of the existing management measures, including the
procedural guidance to cope with a severe accident, and evaluate the potential
for additional measures. In particular, the licensee is asked to consider:

o the suitability and availability of the required instrumentation;

o the habitability and accessibility of the vital areas ot the plant (the control
room, emergency response facilities, local control and sampling points,
repair possibilities);

o potential H2 accumulations in other buildings than containment ;
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The following aspects have to be addressed:
- Organisation of the licensee to manage the situation, including:
o staffing, resources and shift management;
o use of off-site technical support for accident and protection management
(and contingencies if this becomes unavailable);
o procedures, training and exercises;
- Possibility to use existing equipment;
- Provisions to use mobile devices (availability of such devices, time to bring
them on site and put them in operation, accessibility to site);
- Provisions for and management of supplies (fuel for diesel generators, water...);
- Management of radioactive releases, provisions to limit them;
Management of workers’ doses, provisions to limit them;
- Communication and information systems (internal, external).
Long-term post-accident activities.

The envisaged accident management measures shall be evaluated considering
what the situation could be on a site:
- Extensive destruction of infrastructure around the plant including the
communication
- facllities (making technical and personnel support from outside more difficult);
- Impairment of work performance (including impact on the accessibility and
habitability of the main and secondary control rooms, and the plant
emergency/crisis centre) due to high local dose rates, radioactive
- contamination and destruction of some facilities on site,
- Feasibility and effectiveness of accident management measures under the
conditions of external hazards (earthquakes, floods);
Unavailability of power supply;
Potential failure of instrumentation;
Potential effects from the other neighbouring plants at site.

T

The licensee shall identify which conditions would prevent staff from working in the
main or secondary control room as well as in the plant emergencyjcrisis centre and
what measures could avoid such conditions to occur.

Lt l ]
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Annex ||

The national nuclear safety authorities should remain associated with this process to facilitate an
overall coherent response with respect to prevention, management and mitigation issues. They would
share within ENSREG any recommendation that they believe will contribute to the overall response to

the stress test exercise.

Progress on these issues should be Included in the report to be made by the Commission to the
December 2011 European Council.



