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INTRODUCTION

This report is the Extraordinary National Reporttioé Czech Republic elaborated for the
purposes of an extraordinary review meeting ofdbmtracting parties to the Convention on
Nuclear Safety to be held in August 2012. The dbhjecf the report is to describe the level
of nuclear safety of operated nuclear power pldrdsy the viewpoint of their resistance
against selected extreme phenomena in the CzechbRepas at 29 February 2012. This
extraordinary review process has been initiatedthy events in Japan following the
destructive earthquake on 11 March 2011.

The structure of this National Report is basedemommendations made by the International
Atomic Energy Agency (IAEA) and it consists of 6agters: 1/External events, 2/Design
basis, 3/ Management of severe accidents and rgcove safety functions of units on the
site, 4/ National organization, 5/ Emergency pregaess and emergency response and 6/
International cooperation.

Similarly, the report observes IAEA recommendatiah®ut the structure of the individual
chapters. Each chapter starts with a general inttoeh, which in the chapters 1, 2, 3 and 5
also describes relevant criteria established byndwgonal legislation, particularly by the
Atomic act and its implementing regulations. Thet gaof each chapter is elaborated by the
nuclear power plant Licensee; the part 3 is elabdray the state regulatory authority — the
State Office for Nuclear Safety, including the ensiion of the part elaborated by the
Licensee.

Each chapter is concluded, again in agreement thithlAEA recommendations, with a

summary which covers the individual described &ty and their current status. The topics
of the 6 chapters are related to the National Regfahe Czech Republic developed in April

2010 for the B review meeting held in April 2011.

There are two nuclear power installations in openain the Czech Republic that are subject
to the Convention on Nuclear Safety; they are hmjkrated byCEZ, a. s. - the Licensee
authorized to operate nuclear installations ireagrent with the wording of the Atomic act.

Specifically, the nuclear installations are:

» the Dukovany Nuclear Power Plant (Dukovany NPPhvawur units with the VVER
440/213 reactors

The units were put into permanent operation ascatdd below (the year in the brackets
indicates the year of issuance of the certificdteractical completion):

Unit 1 - 1985 (1988)
Unit 2 - 1986 (1988)
Unit 3 - 1987 (1989)
Unit 4 - 1987 (1990)
and

» the Temelin Nuclear Power Plant (Temelin NPP) with production units with the
VVER 1000/320 reactors. Both units were put intonpenent operation in 2004. The
certificates of practical completions for both snitere issued in 2006.
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LIST OF ABBREVIATIONS

AAC Additional source of alternative current

AC Alternating Current

ADR Agreement about transport of dangerous consignriéetord Dangerous Route”

AIRS Advanced Incident Reporting system database

AQG Atomic Question Group

ASSET Assessment of Safety Significant Events Team

Atomic act Act No. 18/1997 Coll. , on peaceful utilizationraiclear energy and ionizing
radiation (Atomic act), as amended

BCEQ Bubble Condenser Experimental Qualification

BDBA beyond-design basis accident

BWR Boiling Water Reactor

CB Crisis Board

CBSS Cooling Basins with Sprinkler System

CNRA Committee on Nuclear Regulatory Activities

CPSs Central Pumping Station

CR Czech Republic

CRPPH Committee on Radiation Protection and Public Health

CSNI Committee on the Safety of Nuclear Installations

CT Cooling Tower

CTG Czech transmission grid

CTMT Containment

CVR Research CentiReZ s.r.o

CEZ a.s. trade name of the utility joint-stock compadigZ, a. s.

CSKAE Czechoslovak Commission for Atomic Energy

CSN Czech technical standard

CVuUT Czech Technical University

DBE Design Basis Earthquake

DE Design Earthquake

DG Diesel generator

DGS Diesel generator station

DSR Detailed Seismic Regionalization

EC European Commission

ECC Emergency Control Centre

ECCS Emergency Core Cooling System

ECR Emergency Control Room

EDMG Extensive Damage Mitigation Guideline

EDU Dukovany NPP

EE Extraordinary Event

EFWP Emergency Feed Water Pump

EGP Energoprojekt Praha

ELI Hydropower station Lipno

EN European standard

ENC European Nuclear Council — association of CEOsRIPNMperators in Europe

ENIQ European Network for Inspection Qualification

ENISS European Nuclear Installations Safety Standardsedation of operators for
harmonization of European nuclear safety standard

ENS +CNS European and Czech Nuclear Society

ENSREG European Nuclear Safety Regulators Group

E.ON Power company

EOP Emergency Operation Procedure

EP Emergency Preparedness

EPRI US Electric Power Research Institute

EPS Emergency Power Supply

EPZ Emergency Planning Zone

ERB Emergency Response Board

EREC Elektrogorsk Research & Engineering Center
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ESW Essential Service Water

ETE Temelin NPP

EU European Union

EUR European Utility Requirements — association of \egbbpean operators seeking to
standardize safety requirements for new generafioniclear reactors

EURATOM European Atomic Energy Community

Eurelectric association of the electricity industry in Europe

FORATOM European Atomic Forum - nuclear industry organaati

FRS Fire Rescue Service

FWT Feedwater Tank

GRS Geselschatft fur Anlagen- und Reactorsicherheit

HA Hydro Accumulator

HC House Consumption

1&C Instrumentation and Control system

I.C. Primary circuit

IAEA International Atomic Energy Agency

IEC International Electrotechnical Commission

I.C. Secondary circuit

INES International Nuclear Event Scale

INPO Institut of Nuclear Power Operators

INSAG International Nuclear Safety Advisory Group

INSC Instrument for Nuclear Safety Cooperation

IOER Internal Organization of Emergency Response

IPERS International Peer Review Service

IPPAS International Physical Protection Advisory Service

IRRS IAEA Integrated Regulatory Review Service

IRRT International Regulatory Review Team

IRS Incident Reporting System

IRS Integrated Rescue System

IRSN from the French "L'Institut de Radioprotection et$ireté Nucléaire"

ISO International Standard Organization

KRUC Seismic station in CR

LBB Leak Before Break

LFRS Local Fire Rescue Service

LOCA Loss of Coolant Accident

LOOP Loss of Offsite Power

LTO Long Term Operation

MCP Main Circulating Pump

MCR Main Control Room

MDE Maximum Design Earthquake

MPU Main Production Unit

MSK-64 Medvedev Sponheuer Karnik (scale of seismic intgnsi

NEWS Nuclear Events Web-based System

NPP Nuclear Power Plant

NPT Nuclear Non-Proliferation Treaty

NS Nuclear Safety

NSRS Non-safety Related Systems

NucNet International Communications Network for NucleareHyy and lonising Radiation

NUMEX Nuclear Maintenance Experience Exchange - intevnatiassociation of operators
dealing the maintenance of nuclear installations

NUSSC Nuclear Safety Standards Committee

ODM Operational Decision Making

OECD-NEA Organisation for Economic Co-operation and Develepia Nuclear Energy
Agency

OPIC Operating and Information Center

OSART Operational Safety Review Team

OSMIR Operational Safety Review Team Mission Results

PAMS Post-Accident Monitoring System

PERIZ Periodic Integral Tightness Test

PGA Peak Ground Acceleration
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PHARE
PORV
PRZR SV
PSA
PSJ
PSR
PSV
PWR

Ra
RASSC
RC
RHWG
RMN
RPV
RTS
SAGTAC
SALTO
SAMG
SBO
SBSA
SDEOP
SE
SEFWP
SFSP
SG

SG

SL2
SMS
SNF
SOER
SPS
SPSS
SR

SSC
suJB
SUJCHBO
SURO
SW
TACIS
TECDOCs
TG

TH
TRANSSC
TSC
TSPP
UHS
UJV Re? a. s.
UPS

US DOE
US NRC
USS
VBC
VGB
VSB
VVER (or WWER)

Programme of technical support organized by the@gesn Commission
Power Operated Relief Valve

Pressurizer Safety Valve

Probabilistic Safety Assessment

Pumping Station Jihlava

Periodic Safety Review

Pressurizer Safety Valve

Pressurized Water Reactor

Radioactive

Radiation Safety Steering Committee

Reactor Core

Reactor Harmonization Working Group

Radiation Monitoring Network

Reactor Pressure Vessel

Reactor Trip System

IAEA's Standing Advisory Group on Technical Assigta and Cooperation
IAEA's Extrabudgetary Programme on Safety Aspetiag Term Operation
Severe Accident Management Guidelines

Station Blackout (Total Loss of House Consumption)

Steam Bypass Station to Atmosphere

Shutdown EOP

Shift Engineer

Super Emergency Feedwater Pump

Spent Fuel Storage Pool

Steam Generator

Safety Guide

Maximum Design Earthquake

Seismic Monitoring System

Spent Nuclear Fuel

Standby Organization of Emergency Response

Secured Power Supply

Secured Power Supply Systems

Slovak Republic

System, Structure, Component

State Office for Nuclear Safety

National Institute for Nuclear, Chemical and Bidlmaj Protection
National Radiation Protection Institute

Software

Technical Assistance to Commonwealth of Indepen8éates
Technical Documents of the IAEA

Turbo Generator

Low-pressure part of ECCS

Safe Transport of Radioactive Materials Steeringh@ittee
Technical Support Center

Technical System of Physical Protection

Ultimate Heat Sink

Nuclear Research Institute Rez

Uninterruptible Power Supply

United States Department of Energy

United States Nuclear Regulatory Commission

Unit Shift Supervisor

Vacuum-bubbler condenser

German scientific-technical organization , deakgp with nuclear power industry
VSB-Technical University of Ostrava

type identification of Water-Water Energetic Reasttesigned in the former Soviet
Union

WANO World Association of Nuclear Operator

WANO SOER Significant Operating Experience Report of WANO

WASSC Safety of Radioactive Waste Steering Committee

WENRA Western Nuclear Regulatory Association
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WGWD Working Group on Waste and Decommissioning

WIG WENRA Inspection Group

WNA World Nuclear Association — world’s organizatiortleé nuclear industry

WPR WANO Peer Review

XL Bubbler Condenser System
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1. EXTERNAL EVENTS

1.1 INTRODUCTION

Evaluations of nuclear safety for the purposeshef licensing procedure for constructions
with nuclear installations have a long traditiontire Czech Republic. As early as in the
beginning of 1970s the building act of the formee€hoslovakia established the obligation
to submit for the site approval procedure, consiwac permit procedure and for the
commercial operation license three types of safedgorts: Pre-siting Safety Report,
Preliminary Safety Analysis Report and Final Safétyalysis Report. The first generally
binding regulations were issued in 1970s for theppses of their evaluation by the state
regulatory body — the Czechoslovak Commission oi#t Energy, including:

« CSKAE Reg. No. 2 on assurance of nuclear safetyhén dourse of designing of
nuclear installations (1978).

« CSKAE Reg. No. 4 on assurance of nuclear safetjiéncburse of siting of nuclear
installations (1979).

« CSKAE Reg. No. 6 on assurance of nuclear safetpiéncburse of commissioning
and operation of nuclear power installations (1980)

The fundamental basis criteria used at that timgduded practices of countries with
developed nuclear power industry and recommendaidrihe International Atomic Energy
Agency in Vienna.

1.1.1 Legislative environment

The nuclear legislation of the Czech Republic wasdamentally amended in 1997 by
issuance of the Atomic act (Act No. 18/1997 Calh, peaceful utilization of nuclear energy
and ionizing radiation) and its implementing desree

The basic input document for an application to sitauclear installation is the Pre-siting
Safety Report, which shall include:

1. Description and evidence of suitability of the sédel site from the aspect of siting
criteria for nuclear installations or radioactiveaste repositories as established in a
legal implementing regulation;

2. Description and preliminary assessment of a desmymception from the aspect of
requirements laid down in an implementing regulatfor nuclear safety, radiation
protection and emergency preparedness;

3. Preliminary assessment of impact of operation @& pmoposed installation on the

personnel, the public and the environment;

Proposal of a conception for safe termination adrapon;

Assessment of quality assurance in the processlettgon of site, method of quality

assurance for preparatory stage of construction quradity assurance principles for

following stages.

a s

A Preliminary Safety Report shall be submitted thoe issuance of the construction permit,
which shall include:

1. Evidence that the proposed design meets all regemés for nuclear safety, radiation
protection and emergency preparedness as laid goinrplementing regulations;

Extraordinary National Report under -11 - N@508 /2012
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2. Safety analyses and analyses of the potential hoaméd handling of nuclear materials
and ionizing radiation sources, and an assessniigheio consequences for personnel,
public and environment;

3. Information on predicted lifetime of nuclear ins&tibn or very significant ionizing
radiation source;

4. Assessment of nuclear waste generation and managerhé during commissioning
and operation of the installation or workplace lpdinensed;

5. Conception of safe termination of operation andodauissioning of the installation or

workplace being licensed, including disposal ofleacwaste;

Conception for spent nuclear fuel management;

Assessment of quality assurance during prepar&pioconstruction, method of quality

assurance for the carrying out of construction wemld principles of quality assurance

for linking stages;

8. List of classified equipment.

No

The requirements for evidence of suitability of #edected site are specified particularly in
the SUJB Decree No. 215/1997 Coll., on criteria $ding of nuclear facilities and very
significant ionizing radiation sources. The decrestablishes criteria decisive for the
assessment of suitability of the selected siteuafear installations and workplaces with very
significant ionizing radiation sources (hereinatiee “siting”) from the viewpoint of nuclear
safety and radiation protection and defines elitmgaand conditional criteria for assessment
of the considered siting of a nuclear installation.

The eliminating criteria are:

» expected exceeding of the specified average aneifiettive exposure doses of
individuals from the critical group of population the location,

* impossible timely introduction or complete implertedion of all urgent measures
for the protection of population,

» occurrence of karstic phenomena in the scope @meeg stability of the rock massif
in the subsoil and rock cover of the selectedttayj

» demonstrations of post-volcanic activities,

» achieving or exceeding of the intensity of the maxin computed earthquake of
degree 8 of the MSK-64 scale,

» occurrence of geodynamic phenomena, deformatigheosurface of the territory as
a result of mining activities,

» the site overlaps with areas liable to flooding amghy others.

The conditional criteria make it possible to useemitory or a land plot for siting on the
condition that a technical solution of unfavoratagitorial conditions is possible or available.

The suitability of a selected territory for sitigd an installation or workplace , from the

viewpoint of the eliminating and conditional crigin Section 4 and Section 5 of the SUJB
Decree No. 215/1997 Coll., is proved with documéntesults and analyses of targeted
investigations and surveys performed on the giveritory, or based on supporting

documents, data and information from earlier ingasions and surveys kept on file, unless
such documents have lost their validity since iime tof their development.

Specific requirements for designs of nuclear iteti@ns are contained in the SUJB Decree
No. 195/1999 Coll., on basic design criteria foclear installations with respect to nuclear
safety, radiation protection and emergency prepeessl In respect to external risks the
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Decree defines the following requirements for pcbts against phenomena brought about by
natural conditions or human activity outside thelear installations:

The Section 10 Protection against phenomena cabgedatural conditions or human
activities outside the nuclear installation:

i) The components important for nuclear safety of dear installation shall be designed
in a such way, that under conditions of such naewants, which could be reasonably
considered (earthquakes, windstorms, floods, etainder the events resulting from the
human activities outside of nuclear installatiomcfaft crash, explosions in the plant
vicinity etc.) it should be possible to safely stdotvn the reactor and to keep it in sub-
critical state, to remove the residual power otteafor a sufficiently long period, and
to assure that appropriate radioactive leakage woiesxceed the limit values stipulated
by the special regulation.

i) In the design of nuclear installation the followisigall be considered:

* the most important natural phenomena that hage hestorically reported for the site
and its surrounding vicinity, extrapolated withudfient margin for the limited
accuracy (uncertainties) in values and in time,

» the combination of the natural phenomena or effegsulting from the human
activities and the accident conditions caused bgdteffects.

In compliance with the IAEA recommendations, theowamentioned implementing
regulation of the Atomic act requires that the desshould take into account historically
the most serious phenomena recorded in the giveatitm and its surroundings and
to extrapolate them to a period up to 10 000 yesrsluding a combination of effects
of natural phenomena, phenomena caused by humaiti@stand emergency conditions
induced by such phenomena. Based on a probabiksteduation some events may be
excluded if the probability of their occurrencevexy low. The determination of such a limit
value for the individual cases is in the competasfce@UJB.

The SUJB Decree No. 195/1999 Coll. contains a nundfeother specific technical
requirements for systems of reactor cooling, comt&nt, power supplying systems and their
backups, including requirements for their functr@nunder normal and abnormal operating
conditions and under accident conditions, while tlater include external events
the occurrence of which may be actually expectesgd@an the known history of the location.

1.1.2 Evaluation of safety of NPP sites

In addition to the licensing procedure in connettiwith the construction of new nuclear
installations, the Czech Republic has a long-estiaddl practice of periodic safety reviews
(PSR) of the nuclear power plants in 10-year irgksvFor this purpose SUJB has issued
a guideline “Periodic safety review” BN — JB — 1The periodic safety review evaluates
to what extent the systems, structures and comp®méra nuclear installation, individually
and as a whole, including their personnel, corredpto the current safety requirements
contained in legal regulations of the Czech Repulstkcommendations made by WENRA
and IAEA and international practices and to whaeeithe original design basis, which had
been used as a basis for resolutions made by Shi@& siting, construction and commercial
operation of the nuclear installation, remain valitle output of PSR is a set of measures that
seek to maintain or to improve safety in order isuge a required level of safety of the
nuclear installation throughout the entire periddt® operation until the following periodic
review or until the end of its service life.
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The safety review performed both by the operatdrianthe state regulatory authority (within
the periodic safety review and newly also the dtedastress tests for external effects and
events) shall include:

» evaluation of design requirements and complianeeethith,

» evaluation of resistance against beyond-designsbasnditions (safety margins,
diversity, redundancy, physical separation, eta)l &ffectiveness of the in-depth
protection, including identification of cliff edgeffects and potential measures to avoid
such effects,

 identification of all means to maintain 3 basicesgffunctions (reactivity, fuel cooling,
confinement of releases) and supporting functiaisc{ric power supply, 1&C) and
consideration of possibilities to effectively impeothe in-depth protection.

The most recent periodic nuclear safety reviewsewmrformed for Dukovany NPP after
20 years of operation in 2006 and 2007 and for TendPP after 10 years of operation in
2008 and 2009. They represented in-depth inspectdbrihe fulfillment of requirements of
national and international legislative documentd=NRA reference levels defined in the
document “Reactor Safety Reference Levels” and rotA&A international documents
(Safety Guides). The comprehensive evaluation withihe PSR identified suitable
opportunities for the improvement of safety tharevalso confirmed by results of the stress
tests. Most of the measures are now in the stagenmpfementation or preparation for
implementation and they would have been implememntsghrdless of the subsequent
evaluation during the stress tests. The completeé® Rnticipates implementation of the
approved measures for Dukovany NPP by 2015 andnregustified cases by the next PSR
(2018) and for the Temelin NPP by 2018.

SUJB evaluates Final Reports from PSRs of the iddal units, issues positions on the PSR
findings and on the list and completeness of ctisreeneasures and, periodically, at the end
of each year of operation, reviews the fulfilmenthe schedule and content of the corrective
measures. It also discusses with the Licensee atgnial changes in the schedule for the
performance of corrective measures and approveptediatechnical and administrative
measures.

The fulfillment of some legislative requirementdahe evaluation of real risks are supported
by probabilistic safety assessments (PSA) for kel winits. The first PSA for EDU units 1
through 4 were performed in 1989+1993. The PSAytfdEDU covered the PSA Level 1
for the conditions on power and for a limited seindernal initiation events. The analyses
were subsequently expanded with analyses of otipest of risks under non-power
conditions, including shutdowns, risks of interfiaés and floods, falls of heavy loads and
risks of external events. The PSA Level 2 was cetepl in 1998 and subsequently updated,
initially in 2002 and then in 2006.

The original probabilistic models have been cordllyuupdated to reflect actual designs
of the units after all the gradually implementedesaimprovements. The updating of the
models also included analyses of fire risks, riekfloods and updating of models used
by PSA Level 2. The PSA Level 2 currently includd®e operation on power, while
assessments for non-power operation and shutdomditmms are currently being performed.

The first probabilistic safety assessment for Tém&PP, units 1 and 2, was completed
in 1993+1996. The PSA study for Temelin NPP inctudRSA Level 1 for the full power

operation and low-power and shutdown conditionsywal as assessment of risks of fires,
floods, seismic events and other external event® Jtudy also included PSA Level 2.
The PSA for Temelin NPP was updated in 2003, bardtie conditions of the power plant at
the time of its commissioning. The analyses peréanm 2001+2003 represent the status
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of knowledge of how the power plant responds tddaet conditions based on the current
status of the design and the status of operatider & number of completed safety
improvements. This enables to evaluate effecth®fadopted measures on the safety design
of Temelin NPP in terms of the core damage frequend large early release frequency, and
thus to obtain a more realistic estimate of therenurlevel of safety at the time of the
commissioning and further operation.

All the mentioned analyses deal with the resistasfche units against external effects and
enable to look for potential other solutions to uesl the risks and their unacceptable
consequences.

Based on the continually submitted and reviewecdetgatlocuments, both sites can be
classified as highly stable in respect to seismiaitd with minimum influences of extreme

climatic effects. The ultimate heat sink in both NBites is atmosphere and the cooling is
ensured by evaporation from the cooling towers. Whater is supplied from water reservoirs
on water streams in the proximity of both powemgdawhich are situated significantly below

the NPP levels and therefore their potential damégg. in case of extreme floods,

earthquake etc.) will not endanger either of ttanfd.

1.2 DESCRIPTION OF ACTIVITIES PERFORMED BY THE
LICENSEE

1.2.1 Overview of implemented and planned activities

1.2.1.1 Evaluation of seismic risks

The first evaluation of the seismic risks of the INBites was performed in 1979. Based
on a probabilistic evaluation of a catalogue oftdrisally reported earthquakes it was
concluded that the 5.5° MSK-64 magnitude will nat &xceeded during the NPP design
service life with the probability greater than 90¥he values of seismic risks of both NPP
locations were subsequently reevaluated in 1996omection with the recommendations
made by IAEA mission (Safety Issues).

In the region of Central Europe and on the teryitof the Czech Republic there are no
tectonic structures that would enable generatioaxtfemely strong earthquakes in the sites
of both nuclear power plants, which would be corapbe with the disastrous earthquake in
Japan on 11 March 2011. In compliance with the IAdtAdeline, the level of seismic risks in
the locations is defined by the real value of thexiimum design earthquake (MDE) with the
occurrence time 1 x 10 000 years (SL2). The realgalues of seismic risks correspond
approximately to PG#y, = 0.06g (with 95% probability that it will not bexceeded in the
time interval of 10 000 years), or 0.05g (with 9@¥6bability that it will not be exceeded in
the time interval of 105 years) for the monitoredipd of 1000 years (SL1).

Three different approaches to assessment of sersske of the locations have been used to
confirm sufficiency of the maximum design earthqriéBL2):

» Seismostatistic (probabilistic) — it was processedtwo variants using the same
catalogue of earthquakes but different compositafrfecal areas.

« Seismogeologic (seismotectonic) - it used the aptomthat seismic focal points were
associated with active faults.

» Experimental - also called a "zoneless method",ctvhiloes not require definition
of source zones and their delimitation or determomaof seismicity parameters and

Extraordinary National Report under -15- N@508 /2012
the Convention on Nuclear Safety



their seismic potential. The method is based on sorements of attenuation
characteristics on the route epicenter - evalustiedture.

The resulting values have been determined bas@dcomparison of results of all methodical
approaches, using the most conservative values.appécation of a combination of the
methodic approaches eliminated inaccuracies icdateogues of earthquakes, generalizations
in the diagrams of focal areas and increased ilfjabf results of the solutions.

The design values of resistance of the equipmedthanldings for both NPPs have been
determined as follows:

Tab. 1: PGA — Peak ground Acceleration in the loorial and vertical direction on the level of free
ground

DBE Level Peak Ground Duration Comparable Isay.
Acceleration
(PGA)
MDE SL2or 01lg 4-8s 7°MSK-64
SL2er 0.07 g 4-8s
DE SL1or 0.05¢ 4-8s 6°MSK-64
SLer 0.035¢ 4-8s

MDE  Maximum Design Earthquake or SL2 Earthquake undedAEA Safety Standards
Series No. NS-G-3.3 and NS-G-1.6, which correspdodSSE — Safe Shutdown
Earthquake used by the American terminology.

DE Design Earthquake or SL1 Earthquake under the |A&afety Standards Series No.
NS-G-3.3 and NS-G-1.6, which corresponds to OBEper@ting Basis Earthquake
used by the American terminology.

The seismologic analyses and geologic investigationthe NPP sites have shown that
the occurrence of seismic events with RGAO0.1g is not practically possible. An
approximation of curves of seismic risks on theatamn to higher intensity values has shown
that the frequency of seismic events with the isitgn0.1g can be estimated smaller than
1 x 10® events per year.

The data associated with the evaluation of seismeks on both sites are regularly updated.
The results of the evaluation of seismic risks ifiEEare additionally supported by
measurements of stations of a local seismologiovorét for ETE detailed seismic
regionalization (DSR), installed in agreement WAEA recommendations, which has been
in permanent operation since 1 September 1991.

The main task of the ETE detailed seismic regiaadibn network is registration of local
microquakes with the magnitude in the interval 1$8ismic phenomena are registered in 4
categories: teleseismic phenomena more than 2000 akmay, regional phenomena
200+2000 km away, nearby phenomena 50+200 km awadyl@al phenomena less than
50 km away. In addition to tectonic earthquakes,nétwork of stations also registers induced
mining vibrations and industrial blasts.

The hitherto results of the monitoring may be sumined into the following items:

» within the range of 40 km around ETE no earthqua&® occurred with the magnitude
greater than 1,
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* Within the range of 40 km around ETE there werey ol microearthquakes with
the magnitudes in the range 1+2 and none with atgrenagnitude,

e The evaluation of industrial blasts in quarrieghe site neighborhood has proved that
the network is capable to reliably detect and iaeafjuakes with the magnitudes 1+3
within the range of 50 km around ETE.

The evaluations of the historical data and the {@mg monitoring have shown that the ETE
site is seismically very quiet. Results from the RD8etwork also document correctness
of the overall seismic evaluation of the ETE sitdhe continual evaluation of locations
of epicenters of local microearthquakes in manyesasdicated their causality with the
geological composition of the southern part of Bodiemian massif.

Based on the historical data, the biggest potesffakcts of an earthquake in the Dukovany
NPP site may be expected from earthquakes comarg Klpine focal areas. Analyses that
took into account both the magnitude of the po#&ntjuakes and the least favorable
attenuation of intensity on the route from the famanes to Dukovany indicate that in pure
theory the maximum expected macroseismic intengitythe location is & MSK.
The calculation of seismic risks has led to theitlimalue of macroseismic intensity 5.8
MSK, which is not likely to be exceeded in the timeerval of 10 000 years.

The interest zone of Dukovany NPP has been conlynosonitored by the local seismic
station Kozének, whose seismic records have beetincally evaluated by Energajmkum
Praha, s.r.o., and by the local seismic station KRWhose seismic records have been
continually evaluated by the Masaryk UniversityBimo — Institute of Physics of the Earth.

Until now the performed analyses have confirmedabgence of any cases of local tectonic
quakes. The records about the Dukovany municipaMgn fail to contain any information
about observed effects of any earthquake. The sieleal quakes were reported in the area
of Jindichaiv Hradec, where the epicenter intensities did naeed 8 MSK-64 and their
macroseismic fields failed to reach the Dukovargaar

1.2.1.2 Evaluation of NPP resistance against earthquake

Regardless of a real seismic danger in the locatnsafety-important equipment and
building structures have been made resistant @rbamg made resistant) to the minimum
peak ground acceleration in the horizontal direcB& A= 0.19.

Note: Currently, a process to increase resistanteall equipment and building structures
important for safety has been under way on all EDits, to withstand the peak ground
acceleration 0.1g. By now more than 90% (amongrstak the technology) of safety important
equipment have sufficient qualification documehg tlemonstrate the seismic resistance and
the same modifications are being completed on atlyeipment (electric part and 1&C). It is
expected that the improvement of seismic resist@ai8&C at EDU will be completed by 2015.

Both NPPs have identified building structures amedhnhological equipment which are

necessary for basic safety functions (reactivitytad, removal of heat from the reactor core,
confinement of ionizing radiation and radionucliddaring earthquake, as well as structures
and equipment whose damage or failure during eaatke] might cause a secondary risk to
other structures and equipment in their proximityck are important for nuclear safety.

For more accurate definition of the seismic effabts technological systems and equipment
in the ' category of seismic resistance has been dividedtire following sub-categories:

e subcategory la - requires keeping of full functlooapability up to and including
MDE,
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» subcategory 1b - requires only keeping of mechémsitangth and tightness up to and
including MDE,

» subcategory 1c - the seismic resistance is reqaindfrom the viewpoint of potential
seismic interaction and particularly keeping of gtabile position up to and including
MDE. The objective is to prevent influence on tiqeipment classified in the categories
la and 1b.

All building structures and technological equipmanthe f' category of seismic resistance,
including safety-important buildings, componentsyvige systems, 1&C equipment and
electric equipment have been subject to seismilysem using experiments, computations or
indirect evaluations either. The results have bepgadification certificates of their resistance
against MDE or higher and, if applicable, correetmeasures.

A number of regular activities are performed touwrascontinuous compliance of the current
conditions of the equipment with the design requeats. The activities include:

* maintaining of the seismic qualification of the gnent and buildings,

» walkdown activities to identify the required conalit of the equipment and prevention
of the damage, accidents and fires or injury ospes and assurance of operation of the
equipment while meeting high safety standards,

* in-service inspections and tests of the equipment,

» predictive and corrective maintenance of the egeipm

Extraordinary inspections, performed from the viemp of seismic resistance after the events
at NPP Fukushima Daiichi in May 2011, identified s&rious nonconformities between the
actual conditions and the design requirements.

The ETE units are equipped with a seismic monitpraystem (SMS). SMS is activated
whenever the set-up threshold value of acceleraiexceeded (0.005 g in the horizontal and
vertical directions for sensors in the open terraia on the foundation slab and 0.015 g
in the horizontal direction and 0.045 g in the Maiftdirection for sensors in the containment).
At the same time, corresponding alarms in the obntvom are activated as well. The
activation of SMS and earthquake alarms are natcgegd with any initiation signals into the
control or protective systems of the unit. An olleevaluation of the unit condition is
required after every seismic event. A controlledt wshutdown is required whenever
the design earthquake level has been exceededhw design earthquake level has not been
exceeded but signs of seismic damage have beectatkte

A system for indication of water in the rooms haeib implemented for a timely indication
of indoor floods, as indirect consequence of eardlkg, and if a water level is detected in any
room the procedures describe applicable activiidse performed by the NPP personnel.

The so-called stress tests have verified that Bothgquakes which may be realistically
expected in both sites the performance of nonehef three basic safety functions will
endangered.

Designs of both NPPs anticipate that a potenti@lose seismic event might damage
seismically non-resistant equipment and buildingisich might lead to disconnection from
the power grid and utilities. The electric powepgly to ensure the above-mentioned safety
functions would be in this case ensured from enmergg@ower sources (DG + accumulator
batteries) situated in seismically resistant olsjedthe operating reserve of Diesel fuel
in seismically resistant objects is sufficient &mveral days of DG operation. More supplies
of Diesel oil would be delivered by tank trucks.

Seismic events may result in a loss of pumpingastatof raw water from the nearby water
reservoirs (pumping station Kwvkovice for ETE, pumping stations Jihlava for EDW}ich
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have been made seismically resistant only for #egth earthquake (0.06g). The documented
quantity of water at the locations in seismica#lgistant objects is sufficient for several weeks
to remove heat from the shutdown reactors and $pehpools.

An analysis was performed of cases of damaged daswfawater dams upstream the Vlitava
River (ETE) and the Jihlava River (EDU) as a restigeismic events. A potential flood wave
from the damaged Lipno | reservoir (dam rupturdéirig the water reservoir Rakovice
would correspond to the flow rate of 10 000-yeaaser; however, it would not endanger the
ETE site due to its elevation. Also a hypothetiedithrough wave from the water dam
DaleSice poses no threat to EDU site due to itsatien.

In case of an extensive destruction of the inftecstire and long-term loss of access to the site
(collapse of buildings, damaged roads etc.) thauireq activities will be provided for
by the personnel present at the time of the evagination. Replacement of the personnel
would be ensured in cooperation with state admatisin bodies (IRS, army, etc.). If the
technical support center is not accessible the p&8onnel would perform its activities from
the main control room or the emergency control room

1.2.1.3 Evaluation of risks from the viewpoint of floods

The Vltava River is the nearest source of raw serwater for ETE. The service water is
supplied from the water reservoir &kovice. The main building structures on the ETEe si
with safety-important equipment are at the spogliteb07.30 m above the sea level, i.e. 135
m above the water surface of theddkovice reservoir, which is a part of the Vitavacade.

The Jihlava River is the nearest water stream autice of raw service water for EDU.
The Jihlava River with a system of the water resiesvDaleSice - Mohelno passes north
of the power plant from the northwest to the soastheThe servis water is supplied from
the Mohelno reservoir which serves as a compensetservoir for the water dam DaleSice.

The EDU complex is situated on a high plain at dali#ude 383.5+389.10 m above the sea
level, while the main building objects with safetyportant equipment are at the spot height
389.10 m n. m. The crest of the dam of the watser®ir Mohelno is ca. 80 m below
the EDU building objects.

Therefore neither site is threatened by floodingmirnatural or special floods, not even
in case of a hypothetic breakthrough wave fromurgat dams in the cascade upstream the
rivers of Vitava (ETE) and Jihlava (EDU).

The groundwater level on the ETE site is 10+12 rlowethe ground, i.e. approximately
500.0 m above the sea level. Since ETE is situated high plain and the ground water is
supplied only from rainfall, the groundwater flofvtem the ETE site in all directions. The
objects or rooms with equipment important for nacleafety are not endangered by the
groundwater shallow horizon.

The groundwater level on the EDU location is selveraters below the building foundations.
The groundwater in this area comes from and is mgudaearly exclusively by infiltration
of atmospheric rainfall. The water is naturally ideal to the north and south to the water
streams of Jihlava and Rokytna rivers. The locakselevation of the average groundwater
level in some objects is addressed by pumping foorerground wells into the sewerage.
The objects or rooms with equipment important faclear safety are not endangered by
the shallow horizon of groundwater.

Both NPPs are situated in locations with normakipigations without extremes. The basic
design measures against flooding of safety-impotiachnology with rainwater include the
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location of the power plant complex that enablewigation draining of rainwater, sufficiently
sized storm water drainage, altitude of entranckms/e-ins and gates in respect to the
surrounding ground level and gradients of the adljgi communications. In respect to water
removal, the sites are developed as cascades, safdey/-important objects are at the highest
spot height and the other objects are at the eafgke location, which enables draining of the
complex by natural gravitation, even if the storsitev drainage fails. Regular maintenance of
the gravitation storm water drainage system wikwra that objects with safety-important
equipment will not be endangered by flooding, evmecases of extreme rainfall.

The real one-day totals of rainfall on the ETE siterespond to the level 47.2 mm (100-years
total of rainfall) and 88.1 mm for 10 000-yearsnfall. The real one-day totals of torrential
rains on the EDU site correspond to the level 77 (h@®-years total of rainfall) and 115 mm
(total rainfall in 24 hours at 10 000-years maximum

1.2.1.4 Evaluation of NPP resistance against floods
Temelin NPP

The evaluation of floods from water streams in @mximity of ETE indicates that
at the surface level in case of 10 000-years wat¢ihe Hrévkovice profile will be ca. 5 m
above the maximum level, which will result in flang of most of the ETE pumping station
for raw water. This may be followed by destructairthe dam Havkovice. Both those events
would prevent standard supplying of raw water t&EE&hd both ETE units would have to be
shut down.

Note: During the biggest flood so far on the VétdRiver in 2002 the surface level achieved
in the Hrevkovice profile was that of the maximum level aber®d for this hydraulic
structure. The water passed over thecévkovice dam in a standard manner and no
significant damage was found on the pumping stdbo®TE or on the dam.

This means that external floods may cause a logheopbumping station Hwkovice that
supplies raw water for compensation of evaporatatkmin the process of heat removal into
the atmosphere. However, the reserve volume osgitaes sufficient to cool down the units
to the cold shutdown condition. The water on trle & in the water tanks, tower cooling
system and, last but not least, the essential ceerwiater circuit may be made up from
the drinking water supply mains.

Thus during external floods the water supply foathemoval as a supporting safety function
is ensured as well. On the site there is a suffigepply of water to ensure heat removal from
the core and spent fuel in SFSP into the ultimatd Bink for at least 3 x 12.5 days.

Dukovany NPP

The evaluation of floods from water streams in pmeximity of EDU indicates that high

water on the Jihlava River may result in a floodofgthe pumping station for raw water
on the Jihlava river (which ensures supply of rawise water for the operation of EDU). In
case of rupture of the dam on the upper water vesét is necessary to consider flooding of
the pumping station for raw water and loss of fuorciof the power plant supply with raw
water.

However, the pumping station for raw water is rlassified as a safety system and the loss of
the mentioned function is solved by operating indions — by the requirement to shut down
all the reactor units. On the site there is a sigfit supply of water to cool down units into
the cold shutdown conditions. The water on theisiia the water accumulation tanks, tower
cooling system and, last but not least, the esaes#ivice water circuit may be made up from
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the drinking water supply mains. The current siggplof raw water at the power plant to
achieve the minimum level for operation of ESW psmpe sufficient for at least 400 hours.

Additional measures for protection of building atigeat both nuclear power plants (ETE and
EDU) against floods from water streams have nonbglanned, based on the evaluation
described above. Neither location is endangereitbbgs from the water streams.

Objects with safety-important equipment are resiség@ainst flooding caused by total rainfall
for 24 hours at the 10 000-years rainfall maximdrihe other objects are resistant against
flooding caused by one-day total of rainfall at t@0-years maximum. In cases when the
sewerage system is completely unavailable duedggohg of inlets the storm water on both
sites is removed by surface draining.

Frequency [number of years] 100 10 0qo0
Daily total of rainfall ETE [mm] | 47,2 88,1
Daily total of rainfall EDU [mm] 77 115

There is no risk that objects important for safetyeither site (ETE, EDU) may be flooded

from the gravitation drainage system, also becafisiee regular maintenance of the drainage
system. Even in case of theoretical occurrencenoftantense precipitations the system of
passive storm water gravitation drainage is abbirain the water thanks to its high volume.

For the individual objects the design establisheguirements for resistance against
accumulated water which make sure that inlets amglaliation openings prevent the
accumulated water from penetrating the buildingeoty (watertight lids, sufficient height of
the openings above the maximum level, etc.). Cemsig the measures that ensure that
accumulated water cannot get into the objects wafety-important equipment the basic
safety functions will be ensured even in case dfeexe rainfall on both sites. In order to
ensure protection against floods caused by extéatdrs, many regular activities have been
performed to maintain compliance of the conditibthe equipment with the design. Periodic
inspections and maintenance of storm water draisggeem and a shaft cleaning schedule
ensure that the design parameters are continualgtained. The technical condition of the
drainage routes is inspected once a year and raggagpairs are made on as-needed basis. It
includes, e.g. the inspection of racks (grid) awtdricepting traps that are repaired or replaced
on as-needed basis.

The so-called stress tests included also veriticathat external floods do not immediately
endanger performance of any of the basic safetgtiom Internal floods, unlike floods
caused by external factors, will have mostly a llateracter or they may be quite simply
managed (e.g. by switching off the pumps).

Each site has its Local Fire Rescue Service (LF&B)pped with firefighting and pumping

technology and trained personnel to intervene w @art of the site. LFRS units also have
independent means for media pumping — mobile tdolgge- adapted for pumping of water
during floods.

1.2.1.5 Evaluation of risks caused by extreme climatic contdons

In the Czech Republic the evaluation of the regbosxre of the locations to climatic
phenomena (in general) uses statistical data abounual extreme values of relevant
meteorological quantities, measured during theopeaf at least 30 years at meteorological
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stations in the surrounding regions that have #mescharacter of climatic conditions as the
NPP sites. The method of statistical processingased on the International Atomic Energy
Agency (IAEA) Safety Guide NS-G-3.4 “Meteorologicilvents in Site Evaluation for
Nuclear Power Plants®, using the Gumbel distributio

The design exposure to climatic effects has usegugncy of the phenomenon once in 100
years. The calculation of an extreme exposureitoatic effects has used frequency of the
phenomenon once in 10 000 years. Objects in theeismic category shall withstand the
extreme calculated exposure so that they do neatén the function of systems important for
nuclear safety. The other objects shall withstéueddesign exposure.

In order to evaluate the resistance of buildingeotg and equipment against the effects of
other natural phenomena the following extreme diicnaffects have been considered in
the licensing documentation:

wind

The determination of the loads to be consideredgfmty wind used the measured annual
maximum values of instantaneous wind speeds. Thend wspeeds established

for the frequency of 10 000 years correspond toetkiteeme wind speeds for tornados that
may occur on the territory of the Czech Republi2)(FFrom the viewpoint of loads the

situation is therefore considered satisfactory ewertase of the potential occurrence of
tornados. In respect to flying objects generated byrnado it can be that the potential effects
are covered by the requirement for resistance fatysamportant objects against impact of

external flying objects.

ETE: The input value for wind loads of objects tve EETE site was determined based on
measurement at the station Prague-Rézye. 49 m/s for the frequency of 100 years and
68 m/s for the frequency of 10 000 years.

EDU: The updated meteorological data about gushdsvin the EDU region were obtained
from five stations in the proximity recorded in theriod of 50 years. The design load used
the value of gusty wind 46.2 m/s (frequency 100rgeand for the extreme load the value
was 60.6 m/s (frequency 10 000 years).

Snow/Ice

The anticipated loading with snow has been expdessethe snow water content, i.e. the
corresponding water column in mm.

ETE: The input value for determination of loadinghasnow and water precipitations was
92 mm for the frequency of 100 years and 157 mnthlerfrequency of 10 000 years.

EDU: Extreme snow values have been determined baseddata from the nearby
meteorological station Hrotovice. For the frequenéyl00 years it was 92 mm and for the
frequency of 10 000 years it was 157 mm.

Analyses of potential ice formation in water mamagat objects with open water surfaces,
with regard to their function (removal of heat frappliances) and thanks to the temperatures
of circulating water, have shown that not even earily low temperatures would lead to
formation of a large quantity of ice that would ander their operation.

The design solution of the water reservoirs (dafmspumping of service water ensures that
intake and discharge of wastewater are ensured iavesse of ice formation in those tanks.
E.g. the intake from the Hwukovice reservoir has been designed so that tlegsinhto the
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pumping station are at least ca. 8.0 m under thernwsurface, which ensures trouble free
water supply even under extremely low temperatures.

High /Low temperatures

ETE: The input values for extreme load with outdtnperatures in ETE have been derived
from measurements of outdoor temperatures of atheymeteorological stations in Temelin,
Tabor andCeské Budjovice. The resulting conservative temperature @alas determined
based on measurements in the Tabor station. Theetatures used for determination of loads
were the instantaneous temperatures 39.0 °C fom@eeémum annual air temperature and -
32.3 °C for the minimum annual air temperaturetfa frequency of 100 years and 45.6 °C
for the maximum annual air temperature and -45,9f6€C the minimum annual air
temperature for the frequency of 10 000 years.

EDU: The input values for extreme load with outddemperatures in EDU have been
selected from measurements of outdoor air tempewtin the meteorological stations
Kuchaovice, Moravské Bugjovice and Dukovany. Annual maximums and minimunesev
considered for the evaluation. For the conditiohexareme “long-term” high temperatures it
was considered operation at the temperature 46f2r°6 hours a day. Results of evaluation
of a “long-term” low temperature -35.8 °C have shothat the systems for heating and
protection against freezing have a sufficient cépamd their operation is ensured to provide
for heating under extremely cold conditions.

Note for EDU: A computation check of limit valuégesistance of safety-important object at
EDU for the conditions of extreme wind and snow wasnpleted in 2009+2010.
The computation of limit values for loads of thgeots checked the internal forces in the
individual main load bearing components of the ciuee for the least advantageous
combination of loads. In those cases, when theutastled values of resistance were lower
than design or extreme loads, the analysis assesféects on the equipment situated in those
objects and on safety functions performed by th&petent.

Combination of a strong wind and high temperatures

The probability of this combination is ca. 2% imsuer months (3/12 of a year), while the
consequences are not worse than for each of theaned events separately (however, with a
lower frequency of occurrence).

Combination of a strong wind and extreme snowfall

The conclusions have been the same as for theafdke previous combination. Moreover, a
strong wind does not permit formation of a highelaypf snow on roof structures of the
objects.

1.2.1.6 Evaluation NPP resistance against extreme climaticonditions

With regard to real resistance of the equipment launttings, the performance of all basic
safety functions is ensured in all cases of wordeatienatic conditions.

All safety-important systems of both NPPs are s#idan enclosed (robust) building objects
or in underground objects and no freezing of opeganedia may occur.

Extreme climatic conditions (gusty wind, ice formoat extreme temperatures, etc.) might
destruct the external network (both 400 and 110, kWdh subsequent decrease of power of
the reactors to the level of the NPP house consompgh case of loss of house consumption
both NPPs would be supplied by emergency power lgugqurces situated in seismically

resistant objects, which are also resistant agaxiseme climatic conditions. The operating
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reserve of Diesel oil in EDU and ETE objects, whimte protected against freezing, is
sufficient for several days of operation of DG.idtnot possible to anticipate Diesel oll
supplying via pipes on technological bridges frdm ETE Diesel oil management system.
However, more Diesel oil could be delivered by témicks.

In case of a combination of extremely high outd@onperatures and operation of emergency
sources (DG) the maximum design temperature of ES3VC) might be exceeded, which is
the technical specification value established f@ Eooling (at full power) during its long
term operation. The DG operation is possible evéh the ESW temperature higher than
33 °C, subject to the condition that the power Wwélreduced adequately to observe the limit
temperatures of lubricating oil (ca. 60 °C) andeinaircuit coolant (83 °C).

In case of extreme freezing temperatures it is iplesso evaluate consequences of water
freezing in cooling towers in EDU and in ETE alsothe cooling basins with a sprinkler
system (CBSS). The ETE cooling towers perform rietgdunctions and CBSS are protected
against freezing by operating measures becausecheatter will be always circulating to at
least one CBRR. The basin could get frozen if tBSE is shut down (which is a permitted
condition) during a long-term outage of the systamder extreme freezing temperatures. As
long as heated water circulates in CBSS even a icatidtn of extremely low outdoor
temperature and the minimum value of residual keltlead to freezing of CBSS, which
would prevent transfer of heat into the ultimatathenk (atmosphere).

Computations for minimum outdoor temperatures ifcEiave demonstrated that if the lowest
possible quantity of heat is released in CBSS themtemperature in CBSS will drop in the
long-term below the design value. Thermal compatetinave shown that ice may appear on
the surface of CBSS at extremely low temperatutesyever, it does not prevent the
operation of CBSS. The slope of the ESW pool wiallsufficient to allow movement of the
ice on the water surface (rising water level).

Extreme wind is expected to have the most serioymct at the EDU site. The ESW safety
system does not have a separate system for rerobvedat into the atmosphere and it is
connected with cooling towers on which the ESWosled by spreading and therefore, due to
the existing resistance of the shell, an extremalvevent might lead to a reduction of heat
removal capacity of the cooling tower through ESWoi the ultimate heat sink
simultaneously for all 4 EDU units. A solution aich a limit situation with a loss of the
ultimate heat sink would be analogical as in cdssation blackout (SBO) described in EOP
procedures.

The evaluation also included a fall of the roo@isture of the EDU turbine hall as a result of a
snow load because of some safety-important equipfeenl-down systems, SG emergency
feed water supply, ESW piping, live steam pipiatg.). An extreme snow load is not an
immediate phenomenon. Therefore simple organizationtechnical measures may be used
(continual removal of the show, shelters, covers ifoportant equipment) to eliminate
impacts and to ensure performance of the safetgtims. For the performance of such
preventive activities it is necessary to amenditb@imentation accordingly.
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1.2.1.7 Evaluation NPP resistance against industrial risksand aircraft crash —
design basis and methodology

Protection against effects caused by aircraft crash
Dukovany NPP

The space over the nuclear power plant has bedarddas a prohibited air flight zone for all
flights in the “Aeronautical information publicatiy the data of which are binding for all
users of the air flight space of the Czech Republic

The power plant is situated in the proximity of tinditary airport in Nanis&t’ nad Oslavou
(ca. 10 km). The space above the nuclear powet pliim the radius of 2 km and height 1500
meters is a prohibited zone for air flights.

Probabilistic and deterministic analyses of po$itds and consequences of aircraft crash of
various categories have been performed. The arsahmee demonstrated that the power plant
is sufficiently protected against effects initiateyl an impact of the so-called design aircratft,
which in terms of the model corresponds to a pagseor military aircraft. The evaluation of
protection against effects caused by an aircrafiftiwvas conducted in compliance with IAEA
guidelines. Results of the computations have shtwan the aircraft crash will not cause
impermissible damage of the primary circuit systeecause the structure of building parts
important for nuclear safety is sufficiently reaist against potential effects caused by the
aircraft impact. The analyses have also shownrdthtndant systems for reactor core cooling,
in connection with their varied spatial separatior building protection ensure that after a
potential aircraft impact the reactor trip systeamsl systems for the reactor heat removal
system will continue to operate.

Temelin NPP

The space above the nuclear power plant with thieisaof 2 km and height 1500 meters is a
prohibited air flight zone. The ban has been dedain the “Aeronautical information
publication”. The nearest aviation route is 18 kmonf the power plant and therefore the
aviation traffic has no immediate effect on theleacpower plant.

The computations have demonstrated that the polaat [ protected against effects caused
by design aircraft crash. Results of the computatisave shown that the aircraft impact will
not cause impermissible damage of the primary itirsystem because the structure of
building parts important for nuclear safety is gudintly resistant against potential effects
caused by the aircraft crash. The analyses hawvesht®vn that redundant systems for reactor
core cooling, in connection with their varied sphieparation and building protection ensure
that after a potential aircraft impact the readtgr systems and systems for the reactor heat
removal system will remain in operation.

Protection against pressure waves from explosions

Analyses have demonstrated that even a potent@bsrn during transport or storage of
hydrogen, that represents a dominant source ohpaktexplosions inside the Dukovany NPP
or Temelin NPP sites, will not endanger equipmegadrtant for safety which would cause a
total failure of their safety functions. All maniation with hydrogen supply containers,
which are situated outside the reactor units, adopned with an increased attention to
minimize potential leakage of hydrogen.
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Dukovany NPP

A class Il road No. 15 passes around EDU in theadee of ca. 500 min the direction Brno,
Ivarice, Dukovany, Jarodiice nad Rokytnou, Moravské BEjdvice. Other roads in the
close proximity have lower traffic densities. Theal/ses have shown that even in the little
probable case of a potential extraordinary everd gahicle transporting a dangerous load the
safety of the power plant will not be affected nyavay.

The power plant complex is connected to a singlektrrailway from the eastern direction
from Moravsky Krumlov and Brno. The probability & railway accident of trains
transporting hazardous materials on this trackasy or in the future, practically zero.

In the power plant proximity there are no additics@urces of potential external threats.
Temelin NPP

In the proximity of ETE there are three branches ¢fansit gas pipeline with the diameters
1400 mm, 1000 mm and 800 mm. Their minimum distaiscapprox. 900 m from the
production units of the power plant. The trangies transport natural gas. The analyses have
shown that even the maximum postulated accidetiiefyas pipeline (simultaneous rupture
of all three branches) will not disrupt function§ lilding objects or functions of the
technological equipment. A number of measures kas bdopted to reduce probability of the
piping accidents and to limit their potential comsences. The measures include additional
installation of spherical valves that shorten thetion of the piping that may be isolated and
also a system for monitoring of natural gas leak&@genputations and analyses performed by
professional organizations and research institstttave been positively assessed by SUJB.

A busy road class Il No. 105 has been developethersoutheast edge of the Temelin NPP
site, No. 105 fromCeské Budjovice to Tyn nad Vitavou. The other roads in tHese
proximity have lower traffic densities. More that Em from the plant there are two sections
of roads which are international and used alsaréorsport of hazardous material (ADR). The
analyses have shown that even in a very little gt case of an extraordinary event on a
vehicle transporting hazardous material the safétthe power plant will not be affected in
any way.

The nearest railway track, situated ca. 1.4 km ftoenpower plant, is the local trackienice

- Tyn nad Vltavou with passenger and freight tramsprhe frequency of passenger traffic is
low. The probability of a railway accident of traitransporting hazardous materials on this
track is, now or in the future, practically zero.

Protection against intervention by third persons

Designs of both nuclear power plants (EDU and EaEp anticipate protection against
intervention by third persons. Safety systems aekéd up and situated in different places
and their power supplies are secured in the sanmaenaln addition to technical provisions, a
system of technical, organizational and regime mmess has been used to prevent
inadmissible interventions by third persons.

1.2.2 Further steps to be taken by the Licensee

1.2.2.1 Measures and opportunities for further improvementof safety

Despite the robustness of designs of both NPPsistgefifects of extreme climatic conditions,
some opportunities have been identified for furihgsrovement of safety, associated with the
above-mentioned conclusions of the evaluation. dijective is to additionally increase the
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level of defence in-depth and thus to strengthenNRP resistance against earthquake and
adverse climatic phenomena. The considered measuags be divided based on their
importance into short-term (1 to 3 years) and maditerm (up to 10 years). The proposed
measures are summarized in the section 1.4 hereof.

The provision of alternative supplying of Diesdlfor long-term operation DG from tanks at
both NPPs ranks among the solutions to be implemdent a short-time horizon. The
integration of diverse systems that provide foruhenate heat sink (to cooling towers), with
regard to its complexity, is ranked among the mmdterm measures. Currently, however,
pre-design preparations have been under way toemmgit those measures. The other
measures concerning e.g. finalization of some phaes for management of NPP under
extreme conditions have again the nature of mesgaree implemented in the short-term.

From the viewpoint of protection against effectsaof aircraft crash, the protection against
pressure waves from explosions and protection agamerventions by third persons, no
significant changes of the protection systems gmiBcant technical measures are anticipated
in the foreseeable future. Further specificationhaf risks has been performed gradually and
based on the new findings it will be possible tpikement additional corrective measures.

1.2.3 Conclusions made by the Licensee

1.2.3.1 Conclusions from the evaluation of Czech NPPs res#ce against
earthquake

There are no tectonic structures on the territdrghe Czech Republic that would enable
generation of strong earthquakes in EDU and ETds sithe evaluations of historical data and
long-term monitoring have shown that both sitesehlbgen selected well as seismically very
quiet.

The complete seismic evaluations of the sites atdi¢hat in the ETE site an earthquake
greater than 6.5° MSK-64 (PG#= 0.08g) will not occur with 95 % probability ama the
EDU site an earthquake greater than 6°MSK-64 (RGA0.06g) will not occur with 95 %
probability. As all the safety-important equipmemd building objects have been made
resistant (or are being made resistant) to witlistgtrieast 7°MSK-64 (PG#& = 0.19g), there

is a safety margin for the remaining 5 % uncenriaint

The analyses of seismic resistance of objects @ladted equipment indicate that the resistance
of all safety important equipment and building atge in which they are situated,
significantly exceed the value PGf=0.1g specified for MDE. The differences in the
resistance of individual SSC are individual butytieentribute to further improvement of the
safety margin to ensure safety functions.

1.2.3.2 Conclusions from the evaluation of Czech NPPs resisce against floods

The locations of the sites exclude the risks otirstor special flooding. Internal floods do
not represent risks for nuclear safety because d@neyf local nature and they can be easily
managed.

ETE building objects have been designed as resiatminst floods for the maximum one-day
precipitations total which at the spot height 5071 above the sea level create the maximum
water level 47.2 mm for 100-years precipitationsd aB8.1 mm for 10 000-years
precipitations.

EDU building objects have been designed as resisigainst floods for the maximum one-
day precipitations total which at the spot heigh.3 m above the sea level maintain the
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maximum water level 115 mm which is the total cdqipitations for 24 hours at the 10 000-
years maximum.

Even the lowest located building objects with safequipment are situated above the
surrounding grade level, while the height margiresaaound 20%.

The annual distribution of precipitations in theageterm average is characterized by the
highest totals in summer months, with the maximardune (70 mm) and the lowest totals in
winter months and the minimum in January (21 mmev&age networks have been designed
as sufficient for removal of storm water by gratrga from the NPP grounds into a storm

water drainage collector.

LFRS at both locations have mobile technology add which has been adapted to pump
water from local flooding above the value of 10 §@@&rs maximums.

1.2.3.3 Conclusions from the evaluation of resistance of @rh NPPs against
extreme climatic conditions

The analyses have demonstrated a sufficient resestagainst effects of climatic extremes for
all buildings, systems and components that ensuiiérhent of basic safety functions.

In case of extremely low temperatures (in caseDlesel oil in ETE piping bridges gets
frozen) it might be necessary to transport Diedsl for long-term operation of DG (longer
than 2+3 days) in tank trucks.

Only extreme wind could have a significant effesttbe EDU site. The extreme wind might
cause (in an extreme case) a loss of external psugaly and potential damage of CT, which
may even lead to SBO.

1.2.3.4 Conclusions from the evaluation of resistance of @h NPPs against other
external effects

The measures implemented by now for protectionresgagffects of aircraft crash, pressure
waves from explosions and against interventionshing persons have been found sufficient
under the current circumstances.

1.3 DESCRIPTION OF ACTIVITIES PERFORMED BY THE STATE
REGULATORY AUTHORITY

1.3.1 Overview of implemented and planned activities

The state regulatory authority has issued the SgliBeline - on the requirements for the
design of nuclear installations BN-JB-1.0. In retge external effects the guideline includes,
inter allia, the following provisions:

= Design basis

e The design basis shall be defined and documentadiiaing in particular:
 status (condition) of the nuclear installationitltategories and relevant acceptance
criteria,
» specification of functions (particularly safety @ions) and requirements for
properties of the equipment important for nuclesfety, designed and necessary for
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safe management of individual categories of cooaiof the nuclear installation
and for the fulfillment of safety objectives undke requirements established by the
legislation and regulatory authorities,

» specific assumptions and values (acceptance aijitedpresenting design limits
(under which the mentioned functions are fulfilledy established by the legislation,
regulatory authorities, generally accepted prasti@ed/ or derived from designer’s
computations, experiments and experience,

* in justified cases also methods of analyses thatodstrate nuclear safety and
radiation protection and other supporting inforroati

e A categorization of postulated initiation eventsalshbe made with regard to the
anticipated frequency of their occurrence and serniess of radiological consequences.
Radiation and technical design acceptance critehall be specified for each such
category so that initiation events with a high freqcy of occurrence have only
insignificant radiological consequences and evemigh significant radiological
consequences have very low frequency of occurrence.

« Deterministic and probabilistic methods or a comhbon thereof shall be used to make a
list of postulated initiation events which may haaesignificant impact on safety of
nuclear installations, including those that canchased by internal or external effects
generated by natural phenomena and human actieiti@£ombination thereof.

* Nuclear installations shall be designed so thaurahtphenomena, which cannot be
practically excluded (earthquake, windstorms, iratimhs and floods, extreme external
temperatures, extreme temperatures of cooling yateteorological precipitations in any
form, humidity, ice formation, flora and fauna efg, etc.), or events caused by human
activities from outside of the nuclear installatiavhich cannot be practically excluded
(aircraft crash, explosions, fires, traffic and usttial accidents in the proximity of the
nuclear installation, electromagnetic interferencether effects of technical equipment
existing outside the nuclear installation, etcg ,nt endanger particularly the basic safety
functions.

« The designing process of a nuclear installatiofl gherefore take into account:

* properties of the site where the nuclear instalfativill be located, in conformity
with requirements of a special legal regulation,

» the most serious natural phenomena or events caogeduman activities, as
historically recorded in the given site and itsanaity, extrapolated with regard to
the limited accuracy of values and time,

* a combination of effects of natural phenomena @ne caused by human activities
and conditions of abnormal operation or emergenayditions caused by such
phenomena and events.

« The design basis and the current physical conditodnthe equipment and its
documentation shall be in conformity at all timde design basis shall be regularly
evaluated (e.g. at the periodic safety review) @y shall be revised or amended, or, if
applicable, the equipment shall be modified acewlgi if reasonably practicable and
justifiable by a significant improvement of safety.
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» Safety assessment

(27) A comprehensive deterministic and probabdigtiocess of safety assessment shall be
performed, as an iterative, verification and vdima activity to review fulfillment of the
general safety objective and basic safety prinsiplering the designing process and during
all other stages of the lifecycle of the nucleastatiation, which shall demonstrate that the
design and the designed equipment are capableinwiitie scope of the design basis, of
meeting requirements for nuclear safety and razhgbrotection during normal and abnormal
operation and during accident conditions anticipatethe design.

(28) This assessment process shall be documentedstare its independent verification
and updating with regard to operating experieneg imformation, existing level of science
and technology and method of evaluation. The bdsims of documentation of the
assessment process are safety reports whose cantktevel of information are determined
by the State Office for Nuclear Safety.

In the SUJB regulatory practice the above-mentioreglirements are transformed into
binding conditions in SUJB resolutions relatinghe license for the operation. For example,
the licenses for operation of EDU units issued @92 and 2007 contained the following
condition:

“The applicant shall further develop the accideninagement program, including
management of the so-called beyond design accidants inform SUJB about the results
every year by the end of th& guarter of the following year."

Similarly, the license for operation of ETE unitsafhd 2 from 2004 and 2005 respectively,
contain the following condition: “The applicant dhapdate the procedures for severe
accident management guidance (SAMG), includingruiesions for activities in the control
room and technical support center (TSC). SUJB simihformed about the updating once a
year, by the end of the first quarter of the folilogvyear at the latest.”

These requirements have been continually met dy poiver plants.

1.3.2 Further steps to be taken by the state regulatoryahority

The analysis of PSR findings from the assessmefizeth NPPs after the Fukushima event
has shown that that there are no acute safetynfysdand that it is only necessary to
consistently continue in the fulfilment of the pered schedules and to complete or, if
applicable, to finalize and to deepen the preparedsures.

SUJB will make sure that the Licensee implemergsajpplicable measures in agreement with
the approved schedules.

1.3.3 Conclusions made by the state regulatory authority

As described above, no problems have been idehtiéiquiring to be addressed urgently. The
proposed measures have been elaborated to a dexteirof detail and a plan and a schedule
are available to proceed with their implementati@ativities of the Licensee are monitored
against the plan of implementation of correctiveamges from PSR or from other evaluations
performed within the stress tests.
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1.4 FINAL SUMMARY OF CHAPTER 1

Activities by the Licensee Activities by the State
Regulatory Authority
(Item 1.2.1) |(Item 1.2.2) |(Item 1.2.3)|(Item 1.3.1) |(Item 1.3.2) |(Item 1.3.3)
Activity Activity Schedule |Results  [Activity Schedule [Conclusion
or Available or Available

- Taken?  |Milestones - Taken?  |Milestones

- Ongoing? |[for Planned |- Yes? - Ongoing? |[for Planned |- Yes?

- Planned? |Activities |- No? - Planned? |Activities |- No?

Topic 1
External Events

Complete the design Ongoing Medium- Yes Ongoing | Continually Yes
for improvement of term Supervisory|
seismic resistance of activity
EDU and ETE SSC
Inspection and Ongoing Short-term Yes Ongoing Continually Yes
assurance of Supervisory
anchoring of non- activity
seismic equipment
Implementation of Ongoing Medium- No Ongoing | Continually Yes
measures for diverse proposal of term Supervisory
means for ultimate technical activity
heat sink ( for CT) solution
Alternative Ongoing Short-term No Ongoing| Continually Ne
replenishment of Supervisory
Diesel oil from a tank activity
truck for long-term
DG operation
Development of aan Ongoing Short-term Yes Ongoing Continually Yes
operating procedure Supervisory|
for extreme events activity
(wind, temperature,
snow)
Guideline EDMG for| Ongoing Medium- No Ongoing | Long-term Ne
the use of alternative term Supervisory
means activity
Assurance of Ongoing Short-term X Ongoing| Continually X
sufficient personnel Supervisory,
after extreme events activity
Resistance of objects Ongoing Medium- Yes Ongoing | Continually Yes
(LFRS, CPS, MPU term Supervisory,
etc.) to withstand activity
extreme conditions
Development of Ongoing Medium- No Ongoing | Continually Ne
methodology for term Supervisory|
evaluation of external activity
effects, verification g
completed analyses
potential technical
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Activities by the Licensee

Activities by the State
Regulatory Authority

(Item 1.2.1) |(Item 1.2.2) |(Item 1.2.3)|(Item 1.3.1) |(Item 1.3.2) |(Item 1.3.3)
Activity Activity Schedule |Results  [Activity Schedule [Conclusion
or Available or Available
- Taken?  |Milestones - Taken?  |Milestones
- Ongoing? |for Planned |- Yes? - Ongoing? |[for Planned |- Yes?
- Planned? |Activities |- No? - Planned? |Activities |- No?
measures
Access to objects, Ongoing Short-term No Ongoing| Continually X
availability of heavy Supervisory|
technology activity
Alternative means fgr Ongoing Short-term Yes Ongoing Continually Yes
communication after, Supervisory
seismic events activity
Seismic PSA Ongoing Short-term Yes OngoingContinually Yes
Supervisory
activity
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2. DESIGN BASIS

2.1 INTRODUCTION

Basic inputs for the evaluation included safetyorép Probabilistic Safety Assessments
(PSA), documentation about Periodic Safety RevieBSR), procedures for
abnormal and accident conditions — EOP, SAMG, |IAd&uments, WANO documents and
others. At both power plants the inspections weraglemented with walkdowns and checks
of important systems and equipment to verify tlhetual conditions.

Results of such inspections and analyses of safetymentation were used to identify
weaknesses and to propose potential measures tovenbustness of the power plants. The
evaluation of stress tests included all operatingd@s and conditions of the NPP units.
Evaluation of design considered loss of externataes of electric power supply, total loss of
electric power supply and loss of the ultimate rsak. Attention was also paid to “severe
accidents”. When evaluating the extreme scenarfogvents the evaluators proceeded
according a deterministic approach considering rassugradual failure of all preventive

measures.

Characteristics of both NPPs and their sites weatuated based on information from safety
studies, analyses, surveys, historical experiemzk engineering judgment. The evaluated
cases covered simultaneous occurrence of unexpdbeybnd-design) and improbable
situations and failures whose combinations migatl I a hypothetic accident condition of a
particular unit.

2.1.1 Legislative environment

The fundamental legal regulation relevant for flekl is the Atomic act and its implementing
legal regulations — see chapter 4. The requiremtamtevaluation of the sites from the
viewpoint of external events have been explainethapter 1.

The SUJB Decree No. 195/1999 Coll. contains a nurobspecific technical requirements
for reactor cooling systems, containment, energgpling systems and their backup,
including requirements for functioning during noitmand abnormal operation

and under accident conditions, including externvangs which may be realistically expected
to occur based on the history of the given site.

Provisions about assurance of heat removal andupack electric power supply are
particularly important from the viewpoint of teckbal content. The following provisions shall
apply, among others, to the assurance of heat r@mov

Section 25 Residual Heat Removal System

(1) The residual heat removal system shall assateduring the reactor shutdown the design
limits of the fuel elements and of the primary aitanust not be exceeded.

(2) The residual heat removal system shall prothe@esufficient redundancy of important
components of the residual heat removal systensultable interconnection, the capabilities
for disconnection of parts of system, the leakagfeation and the capability of their retaining
so that the system will operate reliably even single failure of any of its component.
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Section 26 Emergency Core Cooling System

The emergency core cooling system shall assure
(1) reliable cooling of the core under the accidemrtditions caused by a loss of coolant so
that
a. the temperatures of fuel cladding do not exceed/#tiues stipulated by design limits,
b. the energy contribution of the chemical reactioriadding, water, hydrogen release)
does not exceed the acceptable value,
c. the changes of the fuel pins, fuel assemblies aattor internals, which could
influence the efficiency of the cooling, do notar
d. the residual heat may be removed for a sufficielothg period

(2) its sufficient redundancy, suitable intercortretg possibility of disconnection of parts
of system, leakage detection and the capabilityhefr retaining so that the system will
operate reliably even at a single failure of anjtotomponent.

The requirements for electric power supply are fgled in the following provisions:

Section 29 Power Supply Systems

(1) Outlet of the power output of a nuclear instédin and supply of house consumption shall
assure that

a) their external and internal failures of powep@y may affect the reactor operation and the
heat removal systems as little as possible,

b) the plant components important for operation fa@yowered from two different sources
(NPP generator and electricity transmission netyvork

(2) The electric power supply to the control andtgctive systems of the primary circuit, the
residual heat removal systems, the emergency apelistem and containment system shall,
in addition, enable the power supply from a backsaprce, i.e. be redundant independently
of operation of on-site NPP generators or off-s@tectricity transmission network. The
control and protective systems shall be continyopsivered.

Section 30 Redundancy of Power Supply Systems

(1) The systems, which are with regard to the rarckafety redundant, shall be powered
in a such way that their functional independencey rha ensured by the way, that the
electrical power systems and their sources areatiytindependent. If the number of sources
is lower than the number of independent systemgléségn shall demonstrate that this does
not reduce their reliability.

(2) If a single failure of powered systems canniteca their function then a single failure
of the electrical system or source is also admitted

(3) If operational capability of some system ises=ary for the nuclear safety assurance then
the electric power supply system shall provide ibeessary power even at a single failure,
without limitations.

Section 31 Emergency Power Sources

(1) Systems which shall be powered without anyrintion (the ' category loads) shall
be supplied from the sources that provide the ponvarediately (batteries with invertors).

(2) Sources and supply systems which are only ptd operation after a certain time
of duration of accident conditions (th&?2ategory loads) shall be put into operation within
a time shorter than the start-up period of tHfecategory loads.

(3) The possibility to carry out the functional tieg of emergency power sources shall be
assured.
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In case of severe accidents the containment playsiportant role of the last barrier against
release of radioactive substances. The SUJB Dddoeel95/1999 Coll. contains, among
others, the following provisions about the contaémtnsystems (accident conditions shall
mean design basis accidents):

Section 33 Design Principles

(1) The containment system consists of the hernmetielope dimensioned for all design
basis accidents, closing elements, pressure angketatare reduction systems and venting and
filtration systems.

(2) The containment system shall assure that iguired tightness is kept under
the origination of accident conditions and for #Hisiently long time after their termination.

(3) The containment system shall render the redquftenction for maximum pressures
and appropriate under-pressures and temperaturdesgdn basis accidents. It is necessary
to consider the influence of the pressure and teatpes reduction systems within a
the hermetic envelope, the influence of other pidépower sources, penetrations and access
openings, uncertainties of the calculation modeasgperimental results and operating
experience.

(4) The containment system shall meet the requingsrfer protection against external effects
according to Section 10.

(5) The components of the containment system stsallire their functional capability and
limit the influence on other systems and compongngsrtant from the viewpoint of nuclear
safety.

Section 35 Inspection of Hermetic Envelope Tightrss

Before the nuclear installation is commissioned tiermetic envelope shall undergo
a pressure test to demonstrate its integrity asting pressure higher than the design pressure.

Section 41 Hermetic Envelope Pressure Reduction diHeat Removal System

(1) The hermetic area shall be provided with thespuare reduction and heat removal system
which, together with other systems, shall ensutey ghe termination of accident conditions
associated with releases of mass and energy, #&isenffy fast reduction of pressure
and temperature in the hermetic area, and whicH ehaure that their admissible values
are not exceeded.

(2) The system shall assure reliability, redundaacg functional diversity of its important
components and assure its functional capabilitgneat a single failure.

Section 42 Other Systems of Protective Envelope

(1) The containment system shall be provided wyftesns that assure monitoring of fission
products and substances which might get into drigination of accident conditions. These
systems shall be capable together with other system

a) to reduce the volume activity and to adjustidisproducts composition,

b) to monitor the volume concentrations of explesisubstances so that the integrity
of hermetic envelope may be assured and so tharttounts of released radionuclides may
be reduced.

(2) The important components of these systems bbeaikdundant so that they may operate at
a single failure.
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2.2 DESCRIPTION OF ACTIVITIES PERFORMED BY THE
LICENSEE

2.2.1 Overview of completed and planned activities

Brief characterization of sites and properties of bth operated NPPs

Considering similarities between EDU and ETE desigiome sections will consist of shared
descriptions of both power plants. In those pafttere EDU and ETE are different separate
sections will be dedicated to each plant.

NPP units of VVER type have the characteristic bdjpp to ensure basic safety functions by
multiple diverse systems in the modes of normal @mabrmal operation and under accident
conditions.

Active safety systems of both power plants are mddnt 3 x 100% and they are mutually
independent and physically separated. Passiveysafstems (hydro accumulators inside the
containment) are redundant 2 x 100%. Seismic eggst of all redundant safety systems is
ensured, including electric power supply, contrgbtems and other auxiliary systems.
Emergency/backup sources of electric power supgiesis and control systems are mutually
independent, physically separated and seismicalystant (they are subject to the same
gualification as the safety systems). Designs dh lppwer plants have diverse systems to
ensure fulfillment of three basic safety functions:

1) safe reactor shutdown and keeping the reactor ife shutdown conditions
(subcriticality);

2) removal of residual heat from the reactor core frath the spent fuel (residual heat
removal system);

3) limitation of release of radioactive substancethab they do not exceed specified limits
(barriers and isolation of the containment).

Dukovany NPP

At the EDU site there are 4 reactor units arrangedwo double-units. Containments of the
individual units of each double-unit are during tperation separated and there is no risk that
the atmosphere from one unit may penetrate the othie During modes 6 (refueling) and 7
(total removal of fuel from RPV) in one unit thentainment is open to the reactor hall that is
shared with the adjoining unit. During operation mower the containments of the units are
hermetically separated both from each other ana tige reactor hall. The spent fuel pools of
both units are situated in the reactor hall.

Therefore, in case of an accident during refuelihgs necessary to address the issue of
potential spreading of radioactive substances itite shared reactor hall and open
containment of the affected unit. The reactorstacanologically fully independent; however,
many systems and the auxiliary and supporting egeift may be used by the other units.
E.g. the electric power supply, cooling water diation, fire water etc. may be connected to
all the units. A similar option applies for essahgervice water (ESW). On each unit there
are 3independent ESW systems that cool importaplisasces. Pumps to supply the
individual units are situated in separated roomd #rey are power supplied from the
respective units and systems but they may be ugéldebadjoining units as well, i.e. units 1
and 2 may share the pumps and, similarly, unitsdB4amay share the pumps. Under accident
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conditions the double-unit arrangement of auxiliassystems enables substitution or
replenishment of media in the tanks of safety systef the emergency core cooling (ECCS)
from the adjoining unit. If only one unit in the wlde-unit is affected it is possible to use
water supply in the passive emergency system Xlblflau system) of the adjoining unit,
which may represent at least 1009 afiH;BO; solution.

Considering the total number of 4 units on the ait@nged close to each other as double-
units and considering the independence of eleptriger supply of the individual units from
external and internal sources (including emergemss), the electric power supply sources of
one unit may be conveniently used in case of SBQhenother unit. Due to the shared
supporting systems (treatment of spent fuel podéxyat is possible to interconnect the units
for emergency make-up. The location of storage gamitside the containment enables
simplified access for emergency make-up using otberergency means (firefighting
equipment, etc.).

Temelin NPP

Both ETE units are mutually technologically indegent and separated in terms of building
structures. The equipment shared by both unitsided raw water supplying from the Vitava

River and CBSS (cooling basins with a sprinklertesyg for the transfer of heat from the

reactor core (RC), spent fuel storage pools (SFE®E)safety systems of the equipment to
remove heat into the atmosphere as the ultimatesida In case of a loss of make-up of raw
water to NPP each of the three CBSS is capablembving all the heat from both units for

12.5 days without making up.

As indicated by analyses of usability of mobileefighting equipment on the site, it is
possible to make up the operated CBSS from theinemgaCBSS by re-pumping water with
mobile means. Apart from CBSS (passive, seismicadlgistant objects), all the other
technological systems for heat transport are miyturadlependent and separated in terms of
building structures for both units.

Considering the independence of electric power lsupp both units from external and
internal sources (including emergency ones), tieetet power supply sources of one unit
may be conveniently used in case of SBO on the athié The two shared DGs may be used
according to the design for electric power supglpath units on as-needed basis in order to
provide energy for a sufficient supply of coolamt3G. The shared DGs may be also used for
supplying of system distributors.

Additional shared equipment that may be signifidantmanagement of severe accidents is
the supply of boric acid solution kept for both tgnin the auxiliary building. There is an
additional amount of 1600 hboric acid solution whicks available for both NPP units (the
volume is comparable with the quantity of boric dagolution that is available in the
containment sump). A spent fuel storage pool (SESBJuated in the respective containment
of each ETE unit. This arrangement is advantagasusprevents release of fission products
in case of damage of the irradiated fuel kept i8BFThe disadvantage consists in a
complicated access to SFSP in case of emergencingrag using other emergency means
(firefighting techniques, etc.) The spent fuel ag® pools may be also affected in case of
accident of the reactor equipment situated indidecbntainment and vice versa.

Summary for both sites (ETE and EDU)

The stress tests have identified opportunitiesfdather improvement of resistance of both
power plants against extreme effects, using bajarorzational and technical measures. Those
potential measures will be subject to further asedyof effectiveness or to feasibility studies.
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The EDU and ETE Licensee has performed targeteldiai@n of safety (or safety margins)
in each of the areas described below, using a numbaccident scenarios with various
developments. The Licensee also evaluated timeveseup to the beginning of severe
accidents for the most conservative cases. Thenke® has also prepared a list
of recommendations for potential improvements basedthe identified risks or weak points
found at both plants (see the subchapter 2.4).

2.2.1.1 Loss of electric power supply

The reviewed cases included a loss of working asckip sources on the unit and a loss
of all AC sources (blackout). Also the worst caseswonsidered — a loss of electric power
supply on all /both units simultaneously (SBO) aindim the viewpoint of configuration, also
the most conservative situation with one of theésum outage. The Licensee has focused also
on the potential loss of the ultimate heat sink 8)Has well as its combination with a power
supply failure for all units at EDU and ETE sites.

2.2.1.2 Loss of cooling

The assessment in the frame of stress tests irtlholé a loss of reactor core cooling prior to
fuel damage and options of cooling damaged fuétiénand outside the RPV.

2.2.1.3 Containment integrity

The Licensee considered potential threat to théagmment integrity caused by hydrogen (as
a result of steam-zircon reaction after the comaatge), high pressure (gas overpressure) and
focused also on the interaction of the melt witle ttontainment bottom concrete and
on limitation of the risk of potential melt througihe Licensee also considered effects
of electric a power supply failure (blackout) omtanment integrity. A review of measures
after the loss of containment integrity for botlweo plants has been performed, as well.

2.2.1.4 Spent fuel pools

The Licensee analyzed potential scenarios of hembval (as a result of SBO and loss
of UHS) from the spent fuel pools, both before aftdr the damage of the stored fuel.

2.2.2 Further steps to be taken by the Licensee

As described above, the proposals for potentiatgamprovements resulting from the stress
tests will be subject to more analyses to check thiéectiveness. Measures of technical

nature, which would require modifications of theséing designs of the power plants, will be

further subject to feasibility studies, includingoposals of specific design changes (before
the implementation they have to be approved by SUJB

The first findings and broader conclusions havenb®@mmarized in the following chapter.
Potential specific measures to improve defenceeptid for the investigated scenarios are
provided in the final summary of the chapter, igidhg the time framework (subchapter 2.4).

2.2.3 Conclusions by the Licensee

The individual scenarios analyzed below are linteethe basic description of layouts of both
power plants, as provided above.
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2.2.3.1 Loss of electric power supply

The electric systems at EDU and ETE have been medigo meet requirements of the
engineering-nuclear part and to respect propedfethe grids outside the power plants,
particularly with regard to safety of operation grdduction of electric energy. In case of a
loss of power supply the safety is ensured by &h Heyel of mutual diversity and
independence of working and backup power sourcefidase consumption, as well as by
redundancy and diversity of the so-called uningible power supply systems (UPS) that
supply safety-important systems and componentshaid their own emergency sources. On-
site power supply at EDU and ETE has been desifpratie individual units.

At EDU and ETE the loss of electric power supplyyng&cur on one or more units. In
comparison with a refueling outage, the operatibma anit on power is characterized by a
higher design resistance against a loss of elegtneer supply (additional defence in-depth
barriers). Nevertheless, the least favorable aaserims of safety is the loss of electric power
supply on all/both units simultaneously. From thewpoint of potential configuration of
available equipment the most conservative cadeorsel unit is in outage.

In agreement with the basic concept of the engingeruclear part (3 redundant and
independent divisions of safety systems), therealm®@ 3 redundant and independent systems
of secured power supply systems (3x 100 %) avalaBhch of those systems (EPS) is a
supporting system for safety systems of the regmedivision and its preparedness to
perform the safety functions is regularly tested.

The emergency AC sources of EPS for safety systamasthree independent (system)
emergency DGs connected to the respective switedbdakV for safe power supply. The
emergency DC sources are accumulator batteries atteatpermanently connected to the
respective switchboards.

At each EDU unit the emergency power supply souaceshree Diesel generators and station
accumulator batteries SPSS1, 2 and 3. The uniptdupower is ensured through rectifiers
and inverters.

At ETE the emergency power supply sources (DG, ractator batteries) are also safety
systems (designed for one unit) with redundancyl®0% and there are also shared sources
(designed for both units) with redundancy 100% %0 Their functionality is independent
of availability of working or reserve sources.

The secured (uninterruptible) power supply syst¢di’S) of safety systems in each of the
EDU and ETE units are independent and mutually re¢pa in terms of the layout
(construction partitions, fire compartments), afeanstallations and control system.

The emergency power supply systems at EDU and E&Rlao used to supply systems that
are related to nuclear safety and systems not itaupiofrom the viewpoint of nuclear safety
(NSRS) but still important for general safetypefrsons and expensive equipment; they are
designed as two subsystems that mutually back cip @her on the 100% + 100% basis.

At EDU the system is UPS 4 and designed as twoystdras (4.1, 4.2). The emergency
power supply source of each subsystem is a staioamulator battery with the capacity
2000 Ah, 220 V and an aggregate for uninterruptedigps supply. UPS 4.1 is connected
to UPS 1, UPS 4.2 is connected to UPS 2.

At ETE the system consists of two shared Diesekgsnors for both units. The emergency
DC sources for UPS of safety-important systemsaaceimulator batteries designed for each
unit separately.
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More details about EDU

Each of the Diesel generators (DG) has a Diesékiygply in the operating tank for at least 6
hours (4.5 mof fuel, the maximum consumption at the maximuwdl®.7ni/h). Moreover,
each DG can use an additional mutually intercorateqiair of supply tanks, with the
minimum reserve 110 #rof fuel. The re-pumping of Diesel fuel from thepply tanks into
the operating tank is performed automatically, dase a falling level in the operating tank.
The pumps that transport the fuel are suppliedlegtrcity from the respective DG. Diesel
fuel re-pumped from the supply tanks (so the tegiply of Diesel fuel is 114.53nensures
the operation of one DG for at least 144 hoursraity it is ca. 160 hrs), i.e. 6 to 7 days
without necessary external fuel replenishment. [libeicating oil supply for DG engines is
sufficient for the entire period of DG operation.

More fuel for DG could be obtained by re-pumpingnfrtanks of the other Diesel generators
(e.g. those that are not in operation). Considettiagy only one Diesel generator is expected to
operate on a long-term basis for one unit and asguthat dispatching pumps are put into
operation, the fuel would be available for 18 to ddys without any external Diesel fuel
supply to EDU.

The stable load of UPS 1, 2, 3 is lower than thminal power output of DG (2.8 MW). The
only limiting factor for a long-term loss of extalnpower supply may be the Diesel fuel
supply. However, as indicated above, each of thergemcy Diesel generators has a supply of
Diesel fuel for at least 6 to 7 dagé operationwithout the need oéxternal supply of fuel.
The quality of Diesel fuel is regularly checked dhe fuel is replaced for preventive reasons.

More details about ETE

The Diesel generators have their own fuel tanksgded for operation of the emergency
Diesel generators at the nominal load for at ld&tours without any replenishment (in
reality the time is even longer) and they are assigned seismically resistant. The tank of
each of the two shared DGs at 100% load (they gupgth EPS on both units) is designed for
ca. 12 hours of operation. Considering the actuentjty of Diesel fuel in the tank the

operation of the emergency DG at the nominal Isadnisured for ca. 56 hours. Considering
the backing-up concept of safety systems with rddooy 3 x 100 % it is possible to

gradually use the individual safety divisions ahdst to extend the time of uninterrupted
electric power supply, without replenishment of $aikefuel, to ca. 7 days. The lubricating oil

supply for DG engines is sufficient for the enferiod of DG operation.

All the above mentioned times are based on thengstson of nominal load of the Diesel

generator with the power output ca. 5 MW. Howeube real DG load (considering the
activities under EOPs, where only the equipmerdgaration is that currently necessary for
safe operation of the unit), will be ca. 2.5+3 MWhis simple operating measure will extend
the period of power supply without replenishmentDiésel fuel by additional 40%, to ca.

10 days. Apart from the tanks situated at the Digseerators, there is also a Diesel fuel
management system on the site.

The quality of Diesel fuel is checked regularly erec month and maintained in conformity
with applicable requirements. The central Diesel fuanagement system (4 tanks, 1060 m
each) provide the supply for long-term operatiorD&s and it can be used also for other
potential mobile Diesel aggregates. For practiceippses of consumption the overall supply
maintained in the tanks is ca. 1008 ofi Diesel fuel.

As pumps in the Diesel fuel management systenpaweer supplied from switchboards of
unessential power supply, in case of a long-tess tf external power supply it is necessary
to ensure Diesel fuel replenishment by mobile meaviisen replenishing Diesel fuel with
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mobile means it is possible to ensure operatioth@fminimum necessary number of Diesel
generators (one emergency DG for each unit andstiaeed DG for both units) for an
additional period of at least 3 days (considerhmgreal supply of Diesel fuel for ca. 10 days).

All auxiliary systems of the DG engine and genar@fieel intake into the engine, lubrication
oil, internal cooling circuit, charge air, startiag) are autonomous and they are independent
of supply of external energy during the DG operati@perability of DGs and their auxiliary
systems is regularly checked.

Loss of external power supply

At neither of the power plants the loss of exteqmalver supply (e.g. on destruction of the
grid accompanied by a simultaneous loss of switals/d00 kV and 110 kV) will cause a
transition to emergency power supply if the unbperating on power.

If an EDU or ETE unit is disconnected from the exé grid 400 kV for external reasons
then the turbo generator (TG) and the reactor aatically decrease the power to a level
which will in the long-term cover the unit housensamption.Note on EDU: The long-term
operation of TG for the purposes of house consumpgtias been tested several times and
after the TG refurbishment within the project ofygo increase it was tested again. House
transformers provide power supply to four 6 kV ehlibards for unit house consumption
that supply the main drives of the primary and seleoy circuits and also switchboards for
uninterrupted power supply 6 kV that supply sadgstems drives.

If this does not happen (the units in outage, TGdbworking or neither of them has been
regulated or is subject to shutdown) then the s8dnas considered a loss of working power
supply of the unit. In that case the home consuwnpi automatically switched to a reserve
power supply source 110 kV (collectiaitomatic reserve substitutipnDiesel generators
(DGs) do not start, accumulator batteries are @throp a standard mode and ensure
uninterrupted power supply of DC power. Only inedlsat the above-mentioned automatic
switch to reserve power supply does not occur théass of working and reserve unit power
supply occurs, i.e. the so-called total loss oktia-power (LOOP).

The loss of working and reserve power suppliesroERU and ETE unit causes a reduction
of voltage in the switchboards of uninterrupted posupply 6 kV. A signal of loss of on-site
power (LOOP) is generated, section switches wilt@woff and all three DGs of the affected
unit will start up. The section switches will disceect EPS switchboards 6 kV from the
switchboards of unsecured power supply 6 kV and from the normal power supply grid.
After DGs start up and connect to SPSS switchbo@udé they will gradually automatically
start up safety-important drives under the prognemergency load sequencing gradual
loading. While EPS switchboards 6 kV are withoultage the uninterrupted power supply of
appliances and distribution of UPS in category énisured by accumulator batteries.

In case of a total loss of on-site power at EDUE®E none of the basic safety functions of
the power plant is endangered. In the mode of a db®xternal power supply the units may
be maintained in the hot condition in the long-tevmcooled down to the cold condition or
safely maintained in the outage mode. The poweplgupf all necessary engineering and
I&C systems is ensured by starting of at least ointhe three emergency DGs at each unit
(and at ETE at least one for the shared DGs, resleds, in order to cool the unit down into
the cold condition it is sufficient to start at #¢ane of the three emergency DGs on each
unit).

If the unit is on power at the time of a total lafson-site power then the reactor will trip
based on a RTS signal and all Main Coolant PumpSRMwill stop. Removal of residual
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heat from core proceeds under the mode of naturallation, by removal of steam from SG
through the turbine bypass steam dump to the atneospWater make-up to SG is provided
by means of two auxiliary feed water pumps, whicimp water from the feed water tank
(FWT), supplied with pumps for demineralized wateviPa from 3x 1000 fhtanks (EDU),

or auxiliary condensate pumps, either from the ingbcondenser or demineralized water
supply tanks 2x800 HETE).

Alternatively, it is possible to make up water ifd& with the emergency feed water pumps
(EFWP), which should pump water from the tanks R0 ni directly into selected SG in
case that making up of SG fails from EFWP1, 2 (ERUWwith SG emergency feed water
pumps, which should pump water from the tanks ®8 & directly into the selected SG
(ETE).

If an EDU unit is shutdown at the time of a totadd of on-site power with water-water mode
of cooling down, the making up of water into SGerssured by cooling down pumps in a
closed circuit. Alternatively, the water may be mag into SG by SEFWP, which would
pump water from the tanks 3 x 1000 diirectly into selected SGs. However, for an open
reactor with a low level of coolant at the begirghof Mode 6, it is necessary that both the
EFWP are operated to prevent loss of natural atimi.

If an ETE unit is shut down at the time of a tdtas of on-site power then the heat from the
core is removed with a residual heat removal systeéath of the three cooling circuits
contains a circulating pump and heat exchanger.hBla¢ exchangers are cooled by essential
service water (ESW). Residual heat removal pumpmb BE8W pumps are power supplied
by DG for EPS of safety systems.

Loss of external power supply, reserve AC sourcesid emergency power supply (station
blackout)

The station blackout (SBO) represents a loss abd#rnal and internal (working, reserve and
emergency) AC sources. This means a loss of nopoaker supply from the switchyard
400 kV, loss of reserve power supply from the syitrd 110 kV, non-regulation of the turbo
generator to the house consumption, failure oeaiergency DGs for uninterrupted power
supply of safety systems and failure of an intengmtion with the adjoining unit. This is
considered an NPP accident condition.

An event associated with a total loss of AC elegawer supply of the blackout type (SBO)
at ETE or EDU is classified as a beyond-designshdsghly improbable accident. The most
serious mode from the viewpoint of NPP is a sirndtaus occurrence of SBO at all units on
one site.

In order to manage SBO it is important to know Yh&ies of key operating parameters. The
values of safety-important parameters are commtedcay the post-accident monitoring
system (PAMS). The only source of electric enemgyhe SBO mode is the local UPS. The
respective 1&C systems, reactivity measurement esyst (ExCore, InCore), systems
communicating parameter values, as well as the PAME supplied from accumulator
batteries of UPS 1, 2, 3. During SBO the accumulbgtdteries are discharged because no
source is available to recharge them. If no altereasources are used during SBO to
recharge the accumulator batteries then their dgpadimited in time.

SBO may occur at EDU only in the case that allfgi®wing levels of defence in-depth of
electric power supply fail:

» external working sources - standard power suppbmfrthe switchyard 400 kV
Slawtice,
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 internal working sources - failure to control apiythe turbo generators to the house
consumption,

« external standby sources - standby power suppiy fhe switchyard 110 kV Slatice,

» external standby sources - standby power supplyn fithe switchyard 110 kV
Sokolnice,

« external standby sources - standby power suppiy fre switchyard 110 k'¢ebin,

* internal standby sources - power supply from theskaonsumption of the twin unit,

« all three redundant emergency AC sources for SR&Soé all 4 EDU units (i.e. 12
DGs in total),

» diverse external AC source of the hydroelectric poplant DaleSice via 110 kV lines,

» diverse external AC source of the hydroelectric poplant DaleSice via 400 kV lines,

» diverse external AC source of the hydroelectric @oplant Vranov via 110 kV lines.

SBO may occur at ETE only in the case that allfttewing levels of defence in-depth of
electric power supply fail simultaneously:

» external working sources - standard supply fromsthigchyard 400 kV Ka&in,

e internal working sources - failure to regulate abtu generator to the house
consumption,

» external standby sources - backup power supply theswitchyard 110 kV,

* internal standby sources - power supply from thigcéward 110 kV of the twin unit,

« all three redundant emergency AC sources for ERPSfety systems (emergency DGS)
on both units (i.e. 6 DGs in total),

* both emergency AC sources for EPS of safety-relsystems (2 shared DGS),

» diverse external AC sources (hydroelectric powanpLipno and small hydroelectric
power plant Havkovice).

Management of SBO at EDU

In case of SBO the personnel would have the folhgwaptions to recover AC power supply
from the internal and external sources. Works an ricovery of power supply of safety
systems from internal and external sources woulddrrmed simultaneously.

Internal sources:

The anticipated options are the use of autonomouscss of AC electric power supply and
possibilities of their simple interconnection viaeserve bus bar 6 kV. If SBO occurs only on
some EDU units and at least two DGs would operatarmther unit then the unit affected by
SBO could be supplied from a DG of another unét, @ane of the following options could be
used:

« voltage recovery from another EDU unit via the dtanbus bar 6 kV,
» voltage recovery from DG via the standby bus by 6

External diverse sources (the main strategy toemsdihe loss of AC power supply):

If an option remains to use selected power supplyess 400 kV or 110 kV for EDU after
events leading to SBO then the on-site power wbelgrimarily supplied from selected units
of the nearby hydroelectric power plants DaleSied ®ranov in agreement with abnormal
operating procedures. A precondition for this ig thossibility to communicate with the
concerned external workplaces (pumped storage pplaet DaleSice, hydroelectric power
plant Vranov, switchyard Slatice, central controCEPS, E.ON). Recovery of power supply
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from the pumped storage power plant DaleSice (4Z5.MW) or hydroelectric power plant
Vranov (3x 6,3 MW) has been repeatedly tested (f@42and in 2010) and the option was
verified.

After SBO analyses the pumped storage power plaiedixe was selected as the main
external AAC and its function has been practictétisted. The power plant DaleSice (power
output 4 x 112.5 MW) has the ability of a blackrstdhe test has verified the ability to
provide power supply within 30 minutes (on 400 kWek) or within 60 minutes (on the
110 kV lines).

If an SBO occurs on a unit in hot condition thea BEDU shift supervisor shall announce the
EXTREME EMERGENCY which, according to the Code bé tTransmission Grid of the
Czech Republic, defines the necessity to provigegnfrom the external grid to the affected
unit within 1 hour. If an SBO occurs on a unit ieng-hot condition then the DANGER is
announced which means the necessity to provideyeriezm the external grid to the affected
unit within 2 hours.

Management of SBO at ETE

In case of SBO the ETE personnel would have thevahg options to recover AC power
supply from the internal and external sources. Wark the recovery of power supply of
safety systems from internal and external sourcaddvbe performed simultaneously.

Internal sources:

» Power supply from AC emergency sources for EPSatdtg-related systems (the so-
called shared DG — the same design as emergency DGs

* Power supply from the twin unit (when TG has retpdaits power to the house
consumption).

External diverse sources (main strategies to addhesloss of AC sources):

» Power supply from the hydroelectric power plant fap(ELI 2 x 60 MW) using
dedicated lines. In case of the grid destructiangbwer may be supplied to ETE from
ELI which may start up even without an externalrseyblack-start). In case of the grid
destruction the plant may start and the controkerewill set up the route to supply
home consumption for ETE. The time necessary tplgumltage from ELI to ETE is
about 30 minutes and this option has been confirmogda test (verification of
organizational measures to manage SBO, functionT®PP systems, function of
communication means, roles and procedures for kegops in case of SBO).

* Power supply from small hydropower plant &tkovice (2 x 2.2 MW to 2 x 4.8 MW,
depending on the water gradient) — the voltage T& Enay be brought via the
switchyard Ka&in 110 kV on the reserve supply line 110 kV.

At ETE there are additional AC sources which areintended by the design for supply of
safety systems in connection with SBO:

« DG for power supply of lubricating oil pumps of thebine (power output 200 kW),
» DG for the data center (power output 1 MW).

Even though the option to connect these sourcesthat existing power supply system is not
anticipated in the design or tested, their outpuufficient and they could be used for long-
term recharging of the accumulator batteries.

Extraordinary National Report under -44 - N@508 /2012
the Convention on Nuclear Safety



Usable capacity of batteries

The discharging time of batteries of safety systelgends on the current load in the time.
The capacity of accumulator batteries UPS 1, 2 &rat EDU is 3 x 1500 Ah. For each

UPS 4.1 and 4.2 the capacity of accumulator batasi 2000 Ah and their real operating time
without a principal load reduction is about 6 houfke capacity of accumulator batteries
UPS 1, 2 and 3 at ETE is 3 x 1600 Ah (2 hours atréal load). For UPS systems relating to
safety the capacity of accumulator batteries isZDR0 Ah (5 hours at the real load) and
2 x 2400 Ah (3 hours at the real load). When takimg account the current status of the
accumulator batteries and the actual load and tAlsgotential reduction of the connected
appliances it is realistic to expect that the tiofeoperation will be several times longer.

Analyses have demonstrated that the even a sntalttien of the load extends the time of
use. The instructions have been already includé&OR.

Conclusions from the evaluation of resistance of @h NPPs against loss electric power
supply

The EDU and ETE sites have no alternative or matmlerces of AC power (except mobile
LFRS electricity stations at EDU) which could beedsto address a long-term SBO.
Nevertheless, there are external sources whostlnNiy and usability in case of SBO has
been verified and tested.

Even though there would have to be a multiple failof defence in-depth in the NPP electric
part before SBO, the consequences of SBO woula Isersous that additional measures have
been proposed to improve the already very robusigderom the viewpoint of assurance of
electric power supply for house consumption of tyaggstems, including the possibility to
connect alternative sources into the existing podistribution system and their testing.
Further, there are potential opportunities for ioygment of the power plant’s resistance
against a loss of electric power supply in ordesttengthen the level of defence in-depth at
both power plants during initiation events beyadnel ¢xisting design, which might lead to the
loss of ability to perform safety functions duriSgO:

» alternative means to provide AC power for the éxgsequipment that assures cooling
and removal of heat from reactor core and SFSRyditg the possibility to connect
them to the existing electric power distributiorstgm,

» diverse means for cooling down and removal of ffresh RC and SFSP, including the
possibility to connect them to the existing teclogy,

» alternative means to provide DC power and cooliog I&C systems necessary for
monitoring of status and control of selected congmbs,

» alternative means for activities and functional awmication (internal and external) of
personnel.

2.2.3.2 Loss of cooling

The water systems of both NPPs have sufficient Isegppf water for removal of residual heat

from spent fuel, either in reactor core or SFSPEBU the water supply available is at least
for ca. 39 days of removal of residual heat (openadf ESW pumps) from shutdown reactors
without replenishment of water into the EDU systeiftse removal of residual heat at ETE

without external replenishment of water can be ststor a period of at least 30 days subject
to the condition that all safety divisions will nsed gradually or that water supply from

CBSS of non-operable ESW systems will be re-puniyyechobile means.
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Dukovany NPP

The water available for replenishment is demineealiwater from the tanks 3x 1006 for
each double unit; according to analyses the qyantuld last for 72 hours for all the 4 units.
When taking into account the coolant supply in FWHAe coolant available to supply the
steam generators of all the four NPP units wouwdtida. 4 days. Apart from the coolant in the
demineralized water tanks, SG may be alternatigeigplied by mobile means also from
cooling tower pools or other sources. In case tdsa of supply of raw water, as long as
unessential power supply is available, it is pdesib use coolant in the decantation tanks ca.
5 x 2000 mi and supplies of raw water in gravitation reservdix 2000 M for compensation

of ESW losses by evaporation.

Directly on the site there are 3 mobile LFRS pur(ibe pressure at the pump delivery is

0.8+1.2 MPa, flow rate 120+150 t/h), which may benweniently used as an alternative

manner to make up of demineralized water directty SG. The design amendment included
implementation of connecting points for the purpdd®e alternative method of making up of

water into SG is described in EOPs, it has beewtipedly tested several times and the

capacity of the technology to ensure basic safetyetions has been verified. The realistic
time to actually deliver water into SG with a mebpump, after the request is made to
activate LFRS, is ca. 20 minutes. In case of adbsgater level measurement in SG and other
data, tables have been developed to ensure optima&ing-up of demineralized water that

indicate the flow rate of demineralized water inBG necessary for the respective

backpressure in SG, so that the flow rate of thkimgaup demineralized water corresponds
to the removal of steam via the steam dump to gihme.

In case of SBO (black-out) at all four EDU unitsta same time the capacity of firefighting
equipment may represent a certain limitation (emecy plans have not yet been developed
for making-up of SGs of two units with one pumpaaime). Another alternative option is to
use firefighting equipment to make up evaporatemlasd to maintain the temperature of fuel
in SFSP. This method of alternative making-up o5BHs described in EOPs but specific
procedures for interventions on the site have ne¢nbdeveloped. Moreover, SAMG
anticipates the use of portable Diesel aggregatesritrol some fittings (valves) directly from
switchboards but specific procedures for intenargion the site have not been developed.

Temelin NPP

Demineralized water can be made up into SGs fraenstipply tanks 3 x 500 hof the SG
emergency supply system for each unit and also fiwentanks 2 x 770 frshared by both
units. This water supply is sufficient to cool dottre units into the cold condition (according
to the design one SG emergency supply system iisat to cool down the unit into the
cold condition) or to maintain units in hot conditifor ca. 72 hours. Each CBSS is capable,
even in the most adverse case, remove on a longdtesis all heat from the unit with a
shutdown reactor without making-up while the ESWhperature does not significantly
exceeds the maximum design value. The most adeasseis the situation with LOCA on one
unit and the other unit being shut down, i.e. therse of heat into ESW is at its maximum.

As there are three ESW redundant systems on eatlit inas been demonstrated that the
removal of heat into the ultimate heat sink camptmided for at least 30 days subject to the
condition that all safety divisions will be usedadually or that the water supply from CBSS
of non-operable ESW systems will be re-pumped bpileaneans into CBSS of the operable
ESW system. The alternative means for the trangforedia is the LFRS mobile techniques.
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Time necessary to ensure electric power supply antb recover reactor core cooling
before fuel damage

In case of SBO without an intervention thye personnel the removal of residual heat from an
reactor core would be in the mode of natural cattah of primary coolant by automatic
removal of steam from SG via safety valves (ormtéamp to atmosphere) that keep the set-
up pressure in the main steam collector. Howewer supply of water into SG is completely
interrupted and the level in SG gradually drops thud reduces the effective heat exchanging
surface. Consequently, the capacity of heat removilC decreases. If no activity requested
by EOPs is performed then the heat removal fronréletor core by natural circulation via
SG would stop and subsequently the temperatur@@sgure in 1.C would increase. After the
set-up values of pressure in I.C are reached PRZRo5 PORYV) would open and coolant
would be removed from I.C via PRZR SV (or PORV).sTtvould temporarily prevent the
temperature in I.C from rising, however, it woultbaa mean a non-compensated loss of
coolant from I.C into the SG box and, at the samme,tthe parameters in the containment
would increase. The most limiting factor during SBCthe time for which the unit remains
without damage of fuel in the reactor core. Anothgpect limiting the time for which the unit
may remain in the SBO mode is the time before toeimulator batteries are discharged.

Dukovany NPP

Nevertheless, EOPs provide sufficient instructitmthe control room staff to ensure that the
removal of heat from I.C is in the mode feed&blemdthe II.C side. The time reserve to
prevent the loss of heat removal from I.C is cduodirs. Therefore in the case of SBO the
personnel, in compliance with EOP, will use steammg to atmosphere to depressurize SG.
Steam dump to atmosphere are power supplied bymadator batteries and they may be
controlled mechanically (on the spot). After SGlépressurized to ca. 0.7 MPa a spontaneous
(gravitation) spill of feedwater from FWT (2 x 156° occurs into SG and thus also a
temporary renewal of heat removal. The heat reiiovéhis mode may be for ca. twenty
hours after SBO occurrence. If it is impossiblegmove heat from the reactor core by natural
circulation via SG then the temperature and pressul.C will increase and PORV will open
to release coolant into SG boxes (or PRZR SV), avRORV will be also power supplied
from accumulator batteries. This would also mearoa-compensated loss of coolant from
I.C and, at the same time, the parameters in SGwmKd increase. After using the entire
FWT capacity, another option for the removal ofthedhe feed&bleed mode on the 11.C side
(described in EOP) is the making up of deminerdli@ter directly into SG by an alternative
manner, using mobile fire water pumps (the presatutke pump delivery 0.8+1.2 MPa, flow
rate 120+150 t/h). In order to improve the EDU s&mice against SBO connecting points —
fixed hook-up points - have been implemented in wallts to interconnect firefighting
techniques with the plant technology. An altermatimethod of SG making-up described
in EOPs has been several times practically testeldtlze capacity of this method to ensure
basic safety functions has been verified. In cdseBD at all four EDU units at one time the
capacity of the necessary firefighting technologyymrepresent a certain limitation
(emergency plans have not yet been developed famgraip of SGs of two units with one
pump at a time). If demineralized water is madeaughe optimum flow rate then the existing
supplies of demineralized water are available ftbentanks 3 x 1000 frfor each double unit
and this quantity has been shown sufficient forh@grs for all the 4 units. Jointly with the
coolant supply in FWT, the steam generators dioait NPP units have the coolant supply for
ca. 4 days.
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Temelin NPP

As a result of SBO the limiting factor is 1&C ofdlsafety systems due to the unavailability
of the ultimate heat sink for removal of heat Iesskom the equipment supplied
by accumulator batteries. In case the cooling isfélquipment is not renewed then the correct
function of 1&C equipment could be affected, evéough the long-term power supply is
ensured. Before the renewal of electric power sufip water supply in v SG ensures heat
removal from the reactor core via SG into the aphese for several hours. A limiting
condition during SBO is the time after which thelfunay overheat in the reactor core. In
the most adverse case the limit temperature of°656ould be achieved at the output from
the reactor core within several hours after SBOumecA similar period of time could be
available for renewal of electric power supply ase of a loss of heat removal from RC in
a shutdown reactor and reduced level of coolatheénreactor, however, with the possibility
of a gradual gravitation flooding of RC from thedny accumulator (HA). After the loss
of heat removal from SFSP there is no immediateathof overheating of the stored fuel for
tens of hours after SBO occurs.

SBO scenarios have been analyzed analytically,edls v the least favorable case, which is
associated with the just shutdown reactor and tiperaith the water level in the axis of cold
nozzles (the so-called mid-loop operation), coolamiting may occur within ca. 10 minutes
after the loss of RC cooling. If no additional m&&s are taken fuel overheating might occur
in ca. 30 minutes. Therefore alternative activihase been proposed and already described in
EOP (e.g. draining of HA etc.). In order to enstemoval of heat it is necessary to renew
power supply of at least one reserve bus bar kytitha, which will prevent uncovering and
potential damage of the fuel in an early stagénefaccident.

The loss of electric power supply would also caasdnterruption of cooling of spent fuel
and heating of water in SFSP. The trend of increaiséemperature in SFSP after the
interruption of cooling depends on the initial caiwhs (the time since the spent fuel removal
from the reactor, quantity of fuel in SFSP, eto/pi at the maximum thermal load in SFSP
there is no threat of damage of the stored spehifter the loss heat removal from SFSP and
the fuel might be damaged only after tens of hours.

Condition after the damage of fuel in the reactor pessure vessel

Measures for management of accidents that involNesa of RC cooling after a serious
damage of fuel have been described in SAMG stragefgir both power plants Dukovany and
Temelin.

Dukovany NPP

Apart from the continually increasing temperatunee particular symptom of RC damage by
melting is the increase of hydrogen concentratiothe containment. Considering the rate of
hydrogen generation, it is possible that the comagon of hydrogen might not be
manageable quickly enough by the existing recombiriEhere is still a time reserve (tens of
minutes) for a safe ignition of hydrogen in thetiali stage. The analyses have shown that
from the transition from EOP to SAMG the time bef®PV integrity is damaged by the melt
Is ca. 7 hours on the condition that all methodsadlant supplying into the vessel have
failed. The key strategy used in SAMG in this stagethe accident is the reduction of
pressure in the primary system to 1 MPa, partibular prevent ejection of debris from the
vessel under a high pressure. PRZR SV and PORVomassed for the purpose. Considering
the high quantity of water in the bottom part of thressel, the bottom will be damaged only a
few hours later. The strategy for renewal of heataval is addressed in SAMG by means of
depressurization and particularly by making-up .@f. IThe sooner the water is supplied the
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better chance there is to stop the accident akddp the melt in the vessel. Therefore SAMG
recommends to start water supply as soon and thveeses available and in higher quantities
than the minimum flow rate shown in the diagrammasessary for RC flooding. The risk of
vessel failure would be significantly reduced bylementation of a strategy that anticipates
cooling of the vessel from outside by flooding bEtreactor cavity. The success of this
strategy has been confirmed by analyses. As agpamplementation of a technical solution
to adapt ventilation supply pipes into the reactawity, inlet openings from the floor of SG
box have been prepared to enable flooding of thetoe cavity room. Measurement of the
level had been introduced earlier in the reacteitgaoom and drainage into special primary
circuit floor drainage system had been closed. Bloghdescribed actions support the above-
mentioned strategy.

Temelin NPP

The consistently symptomatic approach in SAMG iavemient from the viewpoint of the
primary objective — protection of the containmewini damage. The SAMG strategies use all
available means, if any, to resume RC cooling ideorto make up I.C. Each individual
system for making-up of I.C is able to deliver dfisient quantity of coolant to remove
residual heat from the damaged fuel. Despite tihat,RPV flooding from inside does not
guarantee RC cooling because the core may be dadnhggeelting and its cooling may no
more be possible. All the strategies are basethemrinciple of cooling of damaged fuel
inside RPV, i.e. making-up of water into |.C. Dwethe thermal output of the reactor and due
to the design of the reactor concrete cavity, nssjimlity has been currently identified for
VVER 1000 units with V320 reactors to perform effee cooling of RPV from outside. This
fact will be a subject matter of more analysesh# reactor core is not damaged and it is
flooded with water then the cooling of the coresigficient to prevent its damage. In case
there is no water in RC the residual heat is alegbih RC materials. If the making-up of
water into I.C does not start then the heating 6f ¢dntinues. RC cooling in the stage of
severe fuel damage is resumed by activities destrib SAMG. The following strategies
have been defined to resume RC cooling:

* Making-up of water into a hot dry RC will always giively affect the accident
progression. An optimum method to resume makinguphC has been specified to
minimize subsequent release of fission products i atmosphere. If the flow rate of
the making-up water is sufficient to remove enefgster than the generated residual
heat, also the RC cooling can be resumed.

e Another measure after a severe damage of fuelpeedsurization of 1.C. The purpose
of the depressurization is to reduce the pressute€ibelow the value under which no
direct heating of the containment may occur bec#usenelted core is not ejected from
the reactor under high pressure. There are senertilods of 1.C depressurization (use
of the system of emergency I.C venting, pressunigkef valve, normal injection into
the pressurizer, SG depressurization etc.).

Analysis of SBO scenarios with a loss of heat remalMfrom I.C on the SG side has shown
the following:

At EDU, even without performing of alternative aties described in EOPs, there is
a relatively long time reserve for renewal of heatoval from I.C. The temperature of

550 °C at the output from RC would be reached in9chours after the SBO occurs, if the
activities required in the preventive stage und®PEare not performed. Similar time reserves
have been found for the “transient* scenario (altddss of SG feeding). If alternative

making-up of SG is performed in compliance with EQRen this period may be effectively
extended to the order of days. LOCA with a lossalbfactive systems of the emergency
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making-up of primary coolant might theoreticallyadeto an earlier damage of RC. An
example of such accidents is the combination of 8BBCA. However, PSA studies results
have shown extremely low frequencies of such eventsss than I®year. Analyses of
severe accidents thus focus on more probable LOs@Aasios in which the loss of cooling
occurs only in the recirculation stage of operatérthe ECCS emergency pumps (transition
to sucking from the containment sump). Mostly wa aaticipate the that RC damage would
be postponed by draining of bubbler condenser teay so the RC damage would occur
much later than in the case of SBO with a failuralternative methods of SG making-up.

If no alternative activities described in EOPs peeformed at ETE there is a very short time
reserve to renew the heat removal from I.C. Theptature of 650 °C at the output from RC
could be reached in the least favorable case i2.6a0 3.5 hours after SBO occurrence. The
temperature greater than 650 °C at the RC outpditcantinually increasing is considered a
“cliff edge” condition for a severe damage of fueRC.

Loss of ultimate heat sink (UHS)

The loss of ultimate heat sink (UHS) is definedadsss of ability to transfer heat, i.e. loss of
function of systems that provide media flow forngsgerring heat between heat sources and
the atmosphere. The unused heat from the unit @repoperation or residual heat after the
reactor shutdown is transferred into the ultimagathsink by means of several operating
methods:

e using the secondary circuit - the system for cosdgon and circulation of cooling
water — during normal and abnormal operation innttoeles of operation on power, TG
startup and shutdown and in the emergency mode taftereactor shutdown, provided
the working or backup power supply sources arereds his method does not make it
possible to move the reactor into a cold condition.

e Using the residual heat removal system that tramsfeat into essential service water
(ESW) - during normal and abnormal operation andeuraccident conditions, it
enables to move the reactor into the cold condifian 50 °C in RC and in SFSP).

« Direct removal of steam into the atmosphere from 8i& simultaneous making-up of
SG with feedwater — during abnormal or emergen®ratmn (the so-called secondary
feed&bleed); this method does not make it possiblenove the reactor into a cold
condition (cooling down to max. to ca. 110 °C).

» Alternative method of residual heat removal, fee®d method on primary circuit
(PRZR SV + ECCS) with heat removal to essentiatiserwater— only under accident
conditions in case of a loss of secondary circgitignent. From the viewpoint of the
loss of ultimate heat sink this method is equiviaterthe residual heat removal into the
essential service water system.

« Residual heat from the spent fuel storage poansoved via exchangers into the ESW
system and from there into the atmosphere: at EaEEaoling basins with a sprinkler
system (CBSS) and at EDU via cooling towers.

Both EDU and ETE use the system of essential serviater to transfer heat into
the atmosphere and to cool down I.C into the coladd@ion, to remove heat from spent fuel
in SFSP and the heat from appliances of safetgsysand systems related to nuclear safety.
Under normal condition all the three ESW systems iar operation at the same time
(redundancy 3 x 100%). The ESW system is criticahfthe viewpoint of assurance of safety
and transfer of residual heat, both from fuel in R@l fuel in SFSP into the ultimate heat
sink.
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For the purposes of evaluation of the loss of w@terheat sink it is possible to consider a loss
of systems of heat removal via the secondary c¢iend a loss of the ESW system.

With regard to the redundancy of ESW systems 308d0and additional redundancy

2 x 100% of each ESW division (4 pumps, or 12 pumptal per EDU double-unit and 6

pumps per one ETE unit), the loss of ability tongf@r heat from the sources is conditional on
unavailability of all ESW pumps. With regard to tispatial separation of the systems
and pumps, the independence of electric power guaptl other supporting systems, the
simultaneous unavailability of all ESW pumps isreriely improbable. Even in case of
operation of only one pump in one division of th8VE system it is possible to ensure
fulfillment of the basic safety functions. The orppssible cause of the loss of all ESW
pumps might be SBO. The alternative method forsjpant of media at both power plants is
the employment of fire brigade mobile techniques.

More details about EDU

The EDU design anticipates a loss of supply of veater into the circulating cooling water
volume. In this case it is assumed that the remoYdieat from the ESW system may be
ensured into the atmosphere by spreading on cotingr using the water supplies in EDU.
Moreover, it is possible to use the supply of cobia the decantation tanks ca. 5 x 2000 m
and supplies of raw water and water in gravitatieservoirs 4 x 2000 to compensate
losses of ESW by evaporation.

The loss of cooling towers function (spreading &3VE on cooling tower will not be
available) with the option to make up raw watemfrpumping station Jihlava (PSJ) is not
critical for EDU, as long as ESW retains its abitid supply water to appliances. The making-
up of raw water will enable to perform cooling wEHSW without a time limitation. However,
the system for making-up of raw water is not a tyagystem which means it may not be
necessarily available in case of LOOP. The analgsedailure of PSJ and ESW indicate that
EDU water systems have a water supply, based onsecvative estimate, for ca. 26 days for
the production and making-up of demineralized waded for ca. 39 days of residual heat
removal (operation of ESW pumps) from shutdown ta@ag¢ without the supply of raw water.
The function of heat transfer into the ultimate theak is therefore not immediately
endangered. Provided that spreading of ESW in CQihaiabe used for water cooling in the
cooling down modes of the units then the heat télaccumulated in the water volumes
available.

Provided water is supplied into ESW intake sumskit then the acceptable temperature of
ESW can be maintained for more than 72 hours. Hewean case of LOOP it will not be
possible to anticipate supply of raw water from R8ithout the making-up of cold water the
temperature of the service water will increase.

When using water from decantation tanks, additi@hburs may be achieved for one ESW
division. The increased ESW temperatures would tealimitation of DG cooling but this
can be successfully compensated by a proportiethlction of the DG load. If this is not
done and if no other measures are adopted (incteasdilation of the room, mobile air-
conditioning unit) the overheating of DG might lgadgradual shutdown of DG. A total loss
of ESW does not mean an immediate problem (seeS#%0) with regard to the option of
long-term removal of residual heat into the atmesplvia SG after the unit is shut down.

The main non-technology means that can be usedse of a loss of ultimate heat sink
include particularly pumping technology used by Hi2U local fire rescue unit. Apart from
LFRS on the EDU site, there are no other altereativ mobile sources available to ensure
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water circulation or removal of heat from ESW appties, which could be used for
improvement of the response to the loss of ultichat sink.

In the outage mode (with an open reactor), wherht#a removal from RC is dependent on
ESW (cooling in the natural circulation mode, remoof heat on the exchanger of the
cooling down system in the water-water mode orns#wndary circuit), the loss of ESW will
cause an increase of temperature in RC. In thie #tas possible to start filling refueling
pools (SFSP) by emergency making-up systems optiingary circuits with cold water from
ECCS (the volume available is up to 124 afi boric acid solution - depending on the
condition of the technology during refueling) amdig to postpone the temperature increase.
The removal of heat from RC can be in this modentamed for more than 72 hours. If the
heat removal via ESW is not resumed the temperatuE€CS tanks and SFSP may increase
up to the saturation limit. Further, the safe ctindiof RC is maintained by a very efficient
strategy, keeping the level in the open reactorgtgyitation filling with a coolant from
bubbler condenser trays. The supply to make ufhfoevaporated coolant is ca. 12 days.

At EDU demineralized water may be supplied into I8Gan alternative method by means of
mobile pumps of the fire brigade (the pressurdatpump delivery is 0.8+1.2 MPa, flow rate
120+150 t/h). The amendment to the design inclimek-up points that make it possible to
interconnect firefighting techniques with the pléathnology. An alternative method to make
up SG is described in EOPs; the method has beetiqaidy tested several times and the
capacity of this method to ensure basic safetytians has been verified.

More details about ETE

Heat from each ESW system is removed into a sepd@&SS and transferred into the
atmosphere by evaporation of water from the watefase and by water sprayed out from
jets. Heat from spent fuel in SFSP may be alterabtiremoved by the containment spray
system via a dedicated line for making-up of SF®B further by evaporation into the
containment.

The loss of ultimate heat sink creates less riské&at removal from RC in the regimes with a
closed reactor (all unit modes, apart from outageréfueling) thanks to the possibility to
remove heat via SG.

In the shutdown mode with an open reactor the remabval via SG is no more effective and
it creates similar risks both for the fuel in tleactor and in the storage pools. The water for
ETE process purposes is taken from the&uovice reservoir with 6 vertical pumping sets.
The water from the pumping station is deliveredittie water tanks 2 x 15.000 rat the
plant with two discharge mains and in case of failof one discharge main fails the other is
able to deliver the guaranteed quantity of 3%sthwith 4 pumps running.

The least favorable case at ETE is situation wiCIA on one unit while the other unit is
being shut down, i.e. the source of heat into ESVdtiits maximum. Since there are three
redundant ESW systems it is possible to demongtratehe removal of heat into the ultimate
heat sink can be ensured, without external makm@fuwater, for at least 30 days on the
condition that all safety divisions will be gradiyalised or that the supply from CBSS of non-
operable ESW systems will be re-pumped with molméans to CBSS of the operable ESW
system.

Even in case of a total loss of ESW the removaie#dt from RC may be ensured in the hot
condition by systems of normal operation which moé dependent on operation of the ESW
system - making-up of SG with auxiliary feedwatemmps and removal of steam into the
condenser or atmosphere. Main non-technology mésetiscan be used in case of a loss of
ultimate heat sink include LFRS pumping techniquHsese techniques, however, has not
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been considered for mitigation of consequenceseoiirtology failures. Apart from these
techniques, ETE site has no other alternative doil@ources to ensure circulation or heat
removal from ESW appliances that could be useddttress the loss of ultimate heat sink.
Computations have demonstrated that one CBSSegalbemove all heat from both units for
12.5 days without making-up. In order to meet #guirement to remove heat for at least 30
days it is possible to re-pump water from CBSS af-nperable ESW systems with mobile
means into CBSS of an operable ESW system. Analykesability of mobile firefighting
technigues have shown that they can be used tomg-pvater between CBSS.

During a unit outage (with an open reactor) thet hemoval from RC depends on ESW
operation. A loss of ESW results in an increasdeofiperature in RC. In this case it is
possible to fill in the pools for wet transport. tAbut heat removal the temperature in the
pools for wet transport will increase to the saioralimit.

Heat can be removed in the long-term as long agvhporation is compensated by making
up. From the long-term perspective, the operatioth® ESW system has to be recovered at
least in one safety division in order to cool tht @o the cold condition. In case of an ESW
loss the situation for heat removal from SFSP ésgshme as in case of SBO, i.e. interrupted
cooling of spent fuel and heating of water in SFERe trend of increasing temperature in
SFESP after the cooling is interrupted depends enirtftial conditions (the time since the
removal of spent fuel from the reactor, quantityusl in SFSP, etc.)

The use of mobile techniques for process purpos&§ & has not been yet described in the
procedures - it is necessary to verify its capatityensure basic safety functions and
preparedness of hook-up points to interconnectetieniques with the process technology.

Loss of ultimate heat sink combined with a total les of external power supply (SBO)

During SBO events the ESW pumps are not power sgplBecause ESW is the medium
that transfers heat from RC, from spent fuel in B&d from components of safety systems
into the atmosphere, SBO also means a loss ofddneat removal from I.C and SFSP into
the atmosphere. An SBO event on a twin-unit (EDQ)/JETE) therefore automatically
means a loss of ultimate heat sink of the giverbtsunit due to the loss of electric power
supply to ESW pumps. The simultaneous loss of alinheat sink at an EDU twin-unit /ETE
unit and loss of electric power supply from workisugd reserve sources means a loss of DG
cooling and thus the SBO situation at the givenbimwnit. The reason is the mutual
dependence between DG and ESW - a failure of osteraywill cause a failure of both of
them.

On the other hand, the loss of ultimate heat slakeawill not affect on-site power supply at
EDU or ETE, as long as the power supply is ensudrech working or reserve sources.
However, if the loss of ultimate heat sink occumsudtaneously with a loss of external power
supply and TG fails to regulate to the unit housescmption on at least one of units of the
EDU twin-unit/ETE unit then emergency power sour¢Bs5) will start up. After DG
connection to the switchboard EPS category |l el s loading the coolant of the DG
circuit and lubrication oil would start warming ulp. case of a gradual loss of ultimate heat
sink the temperatures may be kept down by propmatip reduction of the DG load. In case
of a sudden loss of ESW the Diesel generators avilrheat and will become unavailable.
The power supply of safety systems will be theruezd only from accumulator batteries.

More details about EDU
The feed&bleed strategy on the II.C is availableider to remove heat from affected units
during SBO. The strategy is based on the opticsufiply water into SG by gravitation from
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FWT and subsequently with LFRS means and to renh@at from 1.C by evaporation of

coolant from SG and the generated steam via SB®& the atmosphere. The ability to
remove heat from SFSP is lost completely, with éxeeption of the option to make up
evaporated water with LFRS means. As no additioiskis have been identified for the

combination of a loss of ultimate heat sink and SB@ conclusions provided in the chapter
on SBO shall apply.

At each twin-unit there are three DGs availableddd units and three DGs for even units that
need ESW flow rate for its operation. For DG to rape it is necessary to maintain the
temperature of lubricating oil (ca. 60 °C) and tengpure of the coolant in the internal circuit
(83 °C). In exceptional cases, e.g. at the timeeofergency supplying of NPP, grid
destruction, loss of on-site power, etc., when asvimpossible to replace DG with another
DG or another source, the Diesel generator shoeldderated with de-blocked protections,
while the only functional protection would be thefection against the loss of oil pressure.
Without the oil the DG engine would seize up anevauld not be able to provide power
supply even after the ESW supply is recovered. rAfte Diesel generator starts in the
10" second within the program of gradual startupefleetric power supply will be recovered
for two ESW pumps (of the respective unit and don} If the ESW flow rate is not
recovered then DG cannot be operated in the lomg-te

The functionality of the ESW system depends ongitig/functionality of CT. The loss of CT
function leads to reduction of the ability to reradweat via ESW into ultimate heat sink. The
increase of ESW temperature might lead to a grddsalof all DGs. The problem might only
occur in case of a simultaneous occurrence of LQ®MIKNh may gradually lead to SBO.
The reason is the mutual dependence between D&&WI— a failure of one will cause the
loss of both of them.

If only SBO occurs on one unit from the twin-urtieh the loss of ultimate heat sink may
not occur as the ESW units of the adjoining unil wemain operable. The simultaneous
cooling of both units for which the ESW systemiized is not anticipated during SBO and so
the capacity of the remaining two ESW pumps isisigffit to ensure removal of heat from
the unit affected by SBO. However, it is difficuti use the option to maintain ESW flow
to appliances (ECCS coolers, SFSP coolers, pramstensers) due to the failure of pumps
(pumps that ensure normal or emergency heat remdvah are necessary to maintain forced
flow of the medium for heat removal into the ultt@&eat sink on I.C or 1I.C sides).

Selected devices for heat removal from both I.C @R8P (cooling pumps for SFSP or RHR
pumps) may be alternatively supplied from the adjm unit (the method of power supply
recovery is described in valid EOPs) and therefbege is a realistic possibility that the heat
removal will continue, both from I.C and SFSP, dmat safety functions will be performed in
the long-term. All 1&C systems are not in operatinremergency conditions after the reactor
shutdown and therefore the generation of resideat from them will be lower. This will
significantly reduce the cooling demand of neces$&C systems. The most important is
PAMS with its own cooling supplied also from th dategory power supply. An SBO event
at both units of a double-unit always means a ¢tdsdl ESW pumps on that double-uaid
therefore also a loss of the medium that remoesislual heat from coolers in I.C and 11.C of
affected units into the atmosphere. However, thmareing strategy available for heat
removal from RC is to make up SG by gravitatiomfreWT and with LFRS means and to
remove vapor from SG via SBSA.

For SFSP in this mode there is no long-term methailable to remove heat. If heat removal
is not recovered the coolant in SFSP might staitingoand fuel could become uncovered in
an early stage of the accident (for more descrpttee SAMG and the chapters on
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management of severe accidents in this reportis Hgain possible to use the option to
maintain the SFSP level by a gravitation flow froabbler tower trays. The supply of coolant
to make up for the evaporated coolant is ca. foddys. An alternative option to make up for
the evaporated coolant and to maintain the tempreratf fuel in SFSP is mobile firefighting
techniques. The option of alternative making-upS&iSP is provided is EOPs but specific
procedure for interventions on the site have nehlseveloped yet.

More details about ETE

In ETE it is possible to use heat removal from R& the secondary circuit (SG) until the
water supply in SG is used up only in hot and skeaticondition of the unit. Nevertheless,
currently there is no backup method to remove freat the spent fuel in SFSP. The above-
mentioned indicates that operability of the ESWteys for heat transfer into UHS
and operability of emergency sources of electriwgrasupply are interconnected.

Pumps of the ESW system that ensure transfer affttea the sources into ultimate heat sink
are power supplied from the secured power supplgake of SBO there is always the loss of
ESW. In this case it is possible to remove heanflRC using the water supply from SG
directly into the atmosphere, which means thatitimaediate loss of ultimate heat sink does
not occur. The loss of ability to remove heat frepent fuel in SFSP would occur only in the
late stage of the accident. However, the loss oVE® SBO will limit the time for which
important parameters of the unit and NPP are &daila’hermal loss from I&C equipment
supplied from accumulator batteries without coolingctions as a result of unavailability of
ESW systems will cause an increase of temperataré&C rooms and subsequent loss of
respective I&C systems.

It is necessary to verify capacity of mobile figtting techniques for transport of media and
to select hook-up points for interconnection witke ttechnology to ensure basic safety
functions. For pumping and transport of water thwl fire rescue brigade has 4 fire trucks, 1
combined firefighting truck and 3 fire engines lees with the overall nominal output 280 I/s.
The use of these techniques for process purposasaiget been described.

Conclusions on adequacy of the protection againstlass of ultimate heat sink

At EDU and ETE the ultimate heat sink is the sunding atmosphere. The transfer of unused
heat during the unit power operation or residuait ladter the reactor shutdown is ensured by
the ESW system.

At EDU the water supply is for ca. 39 days of opieraof the ESW system for removal of
residual heat from shutdown EDU reactors withouéerxal making-up of water into the ESW
system. 12 ESW pumps in total are available for ovan production building (2 reactor
units).

At ETE the water supply in CBSS is sufficient faa. S0 days of operation of the ESW
system for removal of residual heat from shutdoeactors without external making-up of
water into the ESW system. 6 ESW pumps in totabaeglable for one unit.

The loss ability to remove heat is at both powemntd (EDU and ETE) connected with
unavailability of all ESW pumps. Considering thasg separation of the systems and pumps
and the independence of electric power supply dhdrsupporting systems, the concurrent
unavailability of all ESW pumps is extremely unlkeEven if only one pump in one division
of the ESW system remains operable it is possiblensure fulfillment of the basic safety
functions. The only possible cause of a loss OE&W pumps could be SBO.
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In order to remove heat from RC in a unit in hotsemi-hot condition in case of a loss of
ESW at both power plants (EDU and ETE) it is pdssib use direct removal of heat into the
atmosphere via SGs, which are independent of theremoval via the ESW system.

Consequences of a non-solved long-term loss oityabil remove heat into the ultimate heat
sink, both at EDU and ETE, might be the followinghe most extreme case:

« Damage of fuel in RC and spent fuel stored in S&ESR result of absence of alternative
methods of heat removal from RC, SFSP and compsreoled with ESW ( if the
boiled out coolant cannot be made up with LFRSretdgy).

* A loss of cooling for AC emergency power supply (D& case of LOOP may cause
SBO.

* Release of radioactive substances during boilingninopen reactor during shutdown
(including SFSP at EDU) into the surrounding space.

* Loss of ability to control systems and componemsd #ss of communication to
communicate values of important parameters asudt i@slost function of 1&C systems
because it is impossible to remove thermal losses the 1&C of the equipment.

Potential measures to improve the plant’s resistaecagainst a loss of ultimate heat sink

Even though a total loss of ability to remove hie&t the ultimate heat sink must have been
preceded by a multiple failure of the defence iptbelevels, due to the severity of
consequences of such a condition some opportuthities been identified to improve further
the design, which is already fairly robust from thewpoint of assurance of heat removal
into the atmosphere as the ultimate heat sink.plinpose of the measures is to strengthen the
levels of defence in-depth for beyond-design basisation events (earthquake, floods,
extreme conditions, results of human activities,)etvhich may result in a loss of UHS:

» diverse means for cooling and heat removal from &@ SFSP, including the
possibility to connect them to the existing teclogyi,

« alternative use of the diverse means (proposeeéruie paragraph 1) — the so-called
Extensive Damage Mitigation Guideline (EDMG) witietobjective to ensure cooling
and heat removal from RC and SFSP,

» alternative means to ensure cooling of 1&C systatiSTE, as necessary for monitoring
and control of selected components.

2.2.3.3 Containment integrity

Loss of UHS
Dukovany NPP

In mode with a closed reactor the containment nittegannot be threatened by a loss
ultimate heat sink alone. The containment startgihg up but it cannot get pressurized to
values which would threaten its integrity (desidis@ute pressure 250 kPa). Cooling of the
containment can be ensured with containment véotiiagystems with coolers connected to a
chilled water system — the system used for distidbuof cold water (ca. 10C) for the
ventilation and heating equipment of the entireapla

In case of an accident with coolant leakage fro@ ihto the containment its integrity is
ensured initially with spray pumps, as long as thegk from the ECCS tank. After the spray
pumps are switched off to suck from the containnfier the effectiveness of spraying starts
decreasing due to the growing temperature at tia&en
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In case that spray pumps are not functional thpasaive containment spraying system using
the vacuum-bubbler system is available. The siuais different in case of a loss ultimate
heat sink with an open reactor (during an outagerdfueling), when no other barrier is
available to stop ionizing radiation and radionde$. In that case, if the temperature is
maintained at the saturation limit, there is a n$kelease of radioactive substances from the
coolant in SFSP into the reactor hall and potdgtalko outside NPP.

Temelin NPP

Under normal operating conditions and under abnbrowaditions the heat from the
containment is removed by means of ventilation esyst cooled with ESW. When the
temperature increases the heat may be removedtheraontainment with the chilled water
system. A long-term loss of ESW and unavailabitityhe chilled water system will lead to a
loss heat removal from the containment. The tentperan the containment will be gradually
growing, however, a colder air will continue to sagplied from the external environment and
air extraction system will continue to maintain egative pressure. The integrity of a closed
containment, thanks to its design and ability tahstand high temperatures and pressure
effects, might be endangered only in a late stdgie accident. The integrity of an open
containment (particularly in situations with theeopreactor) may lead to a release of
radioactive substances from the coolant if the waémmperature is maintained at the
saturation limit outside CTMT, due to the absenterocedures for a timely closing of the
containment.

To ensure safety functions I&C systems have totfanand it is essential to know values of
unit key parameters. After a loss of ESW both tepective 1&C systems and PAMS will be
affected by increased temperatures in 1&C roome Aéat removal from rooms with 1&C for
safety systems may be alternatively ensured withassential service water. It is a system of
cooling water for non-essential (non-system) apgks supplied from the non-secured power
supply system. This option has been described aed as a backup source in case of a
planned shutdown of ESW and it increases the esgistof safety functions performance in
case of a loss of ESW, as long as the standarttielpower supply is available.

Solution of hydrogen risks inside the containment
Dukovany NPP

In the initial stage of a severe accident the dgantant integrity is most threatened by an
extensive fire or detonation due to hydrogen, fedld by a failure of the double-door in the
reactor cavity. In the late stage of an accidei#t threatened by penetration of debris into the
cavity. The containment may be threatened by hyahogt the beginning of RC damage
during the steam-zircon reaction. Due to the lanigeding surface and exothermic character
of the reaction the hydrogen generation is vert; fas from 0.5 to 1 kg/s. With respect to the
speed of the hydrogen generation prior to the tifsgeometry the quantity of hydrogen
cannot be managed with the existing recombiners. Aiydrogen generation would continue
even in the late stage during the reaction of tle#t mith the concrete on the cavity bottom;
however the rate would be by two orders of magmitiesver (less than 0.01 kg/s).

From the point of view of the containment’s intégs risk due to hydrogen, the risk in the
late stage would certainly increase, subject to ¢bedition that the containment is not
disintegrated by that time. It is very likely thatlarge quantity of hydrogen can be burnt
already at an early stage and in a worse casectesbustion or detonation might occur,
which would lead to an irreversible damage of tlatainment and hydrogen would be
released without any limitations.
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The EDU unit containments are equipped with theiesgsof disposal of post-accidental

hydrogen, intended for design basis accidents.tli®rLOCA design basis accident, when
only very small amount of hydrogen is generatedpaisal thereof is performed by by means
of 17 recombiners situated in the containment. rAtite Periodic Safety Review in 2006 it

was decided to make the EDU design more resistmihst severe accidents.

In the final stage of preparations is a projectiéwelop a system for effective recombination
of post-accident hydrogen, which will be capablenanaging even the hypothetically worst
case of a severe accident (in terms of hydrogeerg&on). The analyses completed by now
and the experience from other VVER plants haveiooef that the system made up of high-
performance recombiners (ca. 30 pcs) complement#gd igniters, in case of spray
functioning, may reduce the risk of flame acceleraind exclude the risk of a transition to
detonation.

The threat to containment integrity by hydrogenning is addressed by SAMG, using either
the principle of intentional ignition or containnemertization. In order to fully consume
oxygen in the part of the containment without bebldondenser air traps it is sufficient to
burn or to recombine ca. 700 kg of hydrogen. Addail hydrogen, generated particularly
from the interaction with concrete, only increapesssure in the containment but it does not
contribute to the risks of hydrogen burning (beeaus oxygen is available).

The instructions contain a list of equipment whilse MCR staff would attempt to manipulate
(change positions of the armatures) in order toeggr sparks. In order to inertize the
containment it is possible to use a limited disgkawf nitrogen from the hydro accumulator;
for effective intertization in the current conditiof the design it is possible to use water
steam which will put off the risk of burning to evligher concentrations of hydrogen. First
of all however, the hydrogen will be ignited withet existing recombiners provided its
concentration exceeds 10 % in the place of thestallation. The existing recombiners
therefore do not resolve the hydrogen risks duairsgvere accident because they may remove
only several kilograms of hydrogen in the earlygstaf the accident. If I.C is depressurized
before the core damage (which is currently perfarmecording to EOPs) and the procedure
is continued after the core damage then the ristetdnation is postponed and it is limited
only to the bubbler condenser shatft.

Temelin NPP

The following two modes of hydrogen burning are thest dangerous for containment
integrity — fast deflagration and transition fronfast deflagration to detonation. In order to
assess the risks, analysis were made of time cofspreading and distribution of hydrogen
generated during severe accidents in the entireatonent. The ETE unit containments are
equipped with a system for liquidation of post-decit hydrogen intended for design basis
accidents.

This system contains passive autocatalytic recoenbiand it is able to ensure a long-term
liquidation of hydrogen released during accidemis$ ander post-accident conditions and thus
to maintain the hydrogen concentrations at valueghvmay not lead to the ignition. The
existing system for hydrogen liquidation may notsbéficient for severe accident. At present
designing preparations have been under way forllabn of a liquidation system for
hydrogen generated even during severe accidents.

Another potential option to reduce the quantityhgfirogen in the containment is venting
(filtered or unfiltered), which is possible onlytiisystems not designed for the purpose. This
option has not yet been analyzed. The existing nreafor management of accidents during
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which the containment integrity is threatened bgrbgen are described in SAMG strategies
that use all available means to prevent dangemus 6f hydrogen burning.

Prevention of containment overpressurization

The design function of the containment is to prévetease of radioactive (Ra) substances
into the environment or to limit radiation conseqces of an accident in the surroundings.
The containment forms the last barrier againsiviaigtrelease and it is independent of the
other barriers. The function of the containmerdgnsured by its design and structure.

Dukovany NPP

The containment CTMT is sure to withstand the desigerpressure 150 kPa and it can
withstand a double of that value with a high proligb The containment tightness is checked
regularly (within the PERIZ tightness test) and m&as are implemented to increase the
tightness. The design function of the containmemnsured with two methods:

» use of isolation fast acting valves on all routest pass through the containment wall,

» use of tight passageways and tight penetrationsafopipings and cables that pass
through the wall and minimization of leakage by iting the duration of internal
overpressure with a subsequent creation of undsspre in respect to the external
environment.

The system that reduces pressure in the containtoeststs of two parts:

« The vacuum-bubbler condenser (VBC) system confaaissive bubbler condenser trays
that condensate water steam and subsequently @&jharhpressure ensure passive
spraying of the containment. Non-condensable gasdsair from the containment are
trapped in gas holders (traps) that are subsequantbmatically isolated from the
containment environment.

e Spraying system with three active spraying pumps.

The cooperation of both the systems guaranteesrajere of underpressure in the
containment and complete elimination of releaséhosurrounding environment. A correct
function of the bubbler condenser, which is impotrfar the fulfilment of safety functions of
containment at VVER 440/213, has been reviewedimwithe project PHARE/TATIONS
PH2.13/95 “Experimental qualification of the bubbb®ndenser”. Tests, experiments on the
unique equipment modeling SG boxes and bubbler rtowehe scale 1:100 and, finally,
analyses have shown that the vacuum-bubbler system¥VER 440/213 nuclear plants
(Paks, Dukovany, Jaslovské Bohunice and Rovnophbie to resist loading and to maintain
their function. The equipment is critical for liratton of the maximum pressure during
accidents with large loss of coolant. It ensures thaximum contribution to pressure
reduction until underpressure is achieved soomn #febeginning of a large LOCA accident
and thus prevents release of radioactive mataritdsthe environment (for more details see
chapter 2.3.3.4).

During the development of a severe accident it ot mossible to continually maintain
underpressure in the containment but results ofatiyses indicate that it is possible to
guarantee the minimum overpressure and the retdasetivity will be smaller than 0.1% of
volatile fission products, excluding noble gases.chse of a hypothetic failure of active
sprays the bubbler condenser will ensure a lowesgure in the containment than in a
classical full-pressure containment and the rel@dsethe environment is lower than 1 % of
volatile fission products, excluding noble gasdse acuum bubbler condenser system thus
eliminates the lower tightness of containment imparison with full-pressure containments.
This applies for a containment which keeps itsgritg but after the loss of integrity it is
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necessary to anticipate a very high release o¥igcinto the environment, which might be

partly limited by a functioning active spraying 8m. The threat to the EDU VVER 440/213
containments posed by gas overpressure (with tleepgon of a short pressure increase
during hydrogen burning) is very small. This isasated with the following facts:

e The vacuum bubbler condenser system condenses stahmreates under pressure in
the containment at the beginning of the accidenthat expense of certain over
pressurization of its part — air traps.

e The total volume of the containment, including &aps, is in comparison with the
remaining volume relatively big, around 50 000. rithe relatively high operating
untightness of the containment represented by akpercents of gas weight /day at the
design pressure supports the pressure reducti@uitightness is probably due to tiny
cracks in the concrete; however they may be sahbatks to the effect of aerosols.

e The pressure of 250 kPa (overpressure 150 kPhgiddsign pressure at which a major
damage of the containment is still unlikely. Bas®ed strength computations for the
NPP, at the overpressure ca. 290 kPa the prolyabild loss of containment integrity is
ca. 5% and at the overpressure of 350 kPa the Ipitiihpas 50%. Results of analyses of
a potential loss of containment integrity causedipgrogen overpressure indicate that
after ca. 4.5 days, at the moment when debris pnet the cavity wall, the
overpressure in the containment would be ca. 120 KRhe cavity wall does not break
it is estimated that the design overpressure wdaddachieved ca. after 5 days.
Meanwhile, sealing of leaks would have a relativelg impact on the pressure
development. Provided the leaks are not sealethth@mum overpressure reached after
4.5 days would be ca. 60 kPa. However, this scenasuld be practically excluded
because in case of a failure of heat removal thlfde probably also the loss of water
supply and interruption of steam generation.

The strategy of prevention of over pressurizatedescribed in SAMG “Control of Pressure
in the SG Box*" that is used already at the overmares of 10 kPa. The purpose is rather to
prevent a higher release through existing leak#ugs the future threat of containment over
pressurization.

Temelin NPP

CTMT minimizes leakage to very low values even he tinternal overpressure in the
containment is high. The integrity of ETE contaimtseis ensured according to the design by
the following systems:

» system of containment isolation — isolation valaesomatically close if the pressure in
the containment increases; the operability is doomtl on power supply;

» system for reduction of pressure in the containmespray pumps and reserve tanks
with chemical agents to trap post-accident iodinthe- operability is conditional on
power supply;

» system for liquidation of post-accident hydrogepassive autocatalytic recombiners for
design basis accidents — requires no electric pswgaply.

The design systems for pressure reduction includiiSions of the spray system and each of
them is capable to reduce pressure in the containtne condensation of steam that leaks
from a broken steam line or primary loop. Over puegation of the containment during a
severe accident might occur as a result of dyngshenomena (i.e. burning hydrogen) or
long-term accumulation of steam or non-condensgdes in the containment atmosphere.

The dynamic phenomena may lead to pressure peaksnidly not be mitigated by normal
heat removal from the containment (i.e. the ina@eafsenergy in the containment is bigger
than removing capacity of spray systems). Analygese performed to determine the limit
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case of pressure increase in the containment. hhf/sees have shown that until melting
through of the reactor pressure vessel (RPV) alutaton of the melt to the bottom of the
concrete reactor cavity the pressure in the comtaitt cannot increase to values that may
seriously threaten its integrity.

Only after the beginning of an interaction betwdamelt and concrete in the ex-vessel stage
the pressure in the containment may further ineretasvalues threatening its integrity.
The strength computations for the containment stdidhat after the design pressure in the
containment is exceeded the containment struchiteally demonstrates linear behavior.
Subsequently, cracks in the concrete start devadopn the inner side, the entire steel lining
gradually becomes plasticized and finally the combgnt tightness is disrupted. The pressure
which disrupts containment integrity (ca. 1.6 npl#iof the design pressure 0.8 MPa, which
corresponds to 5% probability of the damage) regmss*“cliff edge” conditions from the
viewpoint of threat to containment integrity dueoteerpressurization.

EOPs anticipate the use of CTMT spraying in a marhat the pressure inside CTMT
remains within the design parameters. The operatidhe spray system should in the long-
term maintain the pressure in CTMT at a value whiolhresponds to the pressure of the
surrounding atmosphere, unless there was a magase of non-condensable gases produced
by reaction between the melt and the concrete. Measor management of accidents that
threaten containment integrity by high pressuredascribed in SAMG strategies that use all
available means to reduce pressure in the contaihni@e respective strategies in SAMG
provide instructions on how to perform preventiveasures to reduce pressure in the
containment provided its integrity is threatened dwerpressurization. Ventilation of the
containment with systems not anticipated for thgppse in the design has been identified as
one of the potential activities for mitigation aérous threats to the containment by high
pressure.

Prevention of re-criticality
Dukovany NPP

For VVER 440 the risk of boron dilution in an adead stage of an accident is lower than for
standard western PWR reactors. During the shutdowe,to the tandem control rods, fuel
parts of the rods (37 out of 349) will be out fr&tC and the reactivity will be lower even in

case of melting and relocation of the control rddscase of a threat to core subcriticality in
the preventive stage (EOPs) a higher concentratidroron is required particularly in order

to compensate non-insertion of Emergency&Contrallsraand not to compensate the
introduced positive reactivity from the decreaséewmhperature during cooling. After the fuel

geometry is lost there is no problem relating t@obodilution. The geometry created by

debris inside the reactor or in the reactor camgtin all situations deeply subcritical, even in
case of flooding with pure water.

Temelin NPP

In case that primary circuit is made up with watéh a low content of EBO; criticality may

be achieved repeatedly and the reactor power oumayt increase as a result of increased
moderation of neutrons, as long as the originalnggoy of the reactor core is retained.
Provided the original core geometry has changedtlansl the ability of neutron moderation
has been reduced then the criticality cannot occur.

A potential return of the reactor to power does matan an immediate risk because it is
limited by the formation of bubbles in RC. Followirsevere fuel damage and a loss of
geometry of control clusters in RC a hollow may egrpwithout any nuclear poisons. Due to
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the absence of moderator (under the given conditibe water always transforms into steam)
the ability of moderation is lost. Due to the dsed geometry of RC the criticality cannot
occur in a big volume. Measures that prevent aedsa of boron concentration have the
highest priority during activities according to EOR the preventive stage before the fuel
damage, when the original geometry of RC is fulyamed, which enables moderation of
neutrons and development of criticality. When perfiog activities according to SAMG, in
the stage after serious fuel damage and a loskeobtiginal RC geometry, the respective
strategies also describe measures for the acaetp@dwer growth, nevertheless, due to the
disrupted RC geometry, the criticality cannot odoua big volume of the core.

2.2.3.4 Spent fuel storage pools (SFSP)
Dukovany NPP

The spent fuel storage pools are situated in thetoe hall shared by two units outside the
containment. The spent fuel storage pools (SFS®raoled by two cooling circuits. Each
cooling circuit includes a circulation pump andeatexchanger. Heat exchangers are cooled
by service water essential (ESW 1 and ESW 3). A desocriticality of the spent fuel in the
storage pool is guaranteed both by the coolant Wwiton concentration 12 g/kg and by
borated steel in the structure of storage rack® U¥e of borated steel alone guarantees
subcriticality even in case that the spent fuelisled with pure water.

The issues of SFSP cooling or leakage of coolamh fthe cooling circuit are addressed in
EOPs. After the interruption of heat removal frofeS® the temperature would continually
increase, which would be important particularlythie case that the upper rack is full. If the
heat removal is not recovered the upper layer ef Wwould be uncovered first, with the
subsequent risk of damage of fuel cladding andinwelf fuel in an early stage of a severe
accident. Because the storage pools are not situateermetically separable premises (they
are protected only by the reactor building shdhs twould be followed by release of
radioactive substances into NPP surroundings. Hyelrovould be released into the reactor
hall in case of steam-zircon reaction. Due to thistence of an alternative method of heat
removal, by means of heat accumulation in ECCSstaakiong-term loss of heat removal
from SFSP is not expected because, from the viewpafi time to perform activities for
recovery of cooling of spent fuel stored in SF3f, situation is more favorable than in the
case of a loss of heat removal from RC. The accatioul capacity of completely filled ECCS
tanks is ca. 4 days. No detailed procedures haee teveloped yet for this kind of actions.
An alternative method has been considered to mplkaalant from bubbler condenser trays,
coolant from the adjoining unit and making-up ofSEFusing LFRS means. However, no
detailed procedures have been developed so fam\Wirg coolant from all ECCS tanks and
bubbler condenser trays the coolant supply wilsb&icient for making-up of losses due to
coolant boiling in SFSP for over 8 days, even isecthe fuel is arranged in two racks one
over the other. If none of the above-described odsltan be used then the same alternative
methods may be used for SFSP cooling as for SBGingaup of SFSP from the higher
located VBC trays by gravitation; an open reactm be made up with coolant from hydro
accumulators or SFSP may be filled with water usiR®S means. The current status of the
design does not provide any alternative stableesystfor cooling or making-up of coolant
into SFSP. In case of an open reactor during nefgethere is also the option to supply
coolant with any pump of the ECCS high-pressuréoarpressure system, directly into the
reactor interconnected with SFSP and from theteto

A total loss of electric power supply (SBO) leadsatloss of forced heat removal from SFSP
by means of ESW. In case of SBO on only one um@tgbwer supply can be provided to
SFSP cooling pumps system from the twin unit viaeavicing line. The procedure is
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sufficiently described in EOPs. SBO does not popsohalem from the viewpoint of assurance
of sufficient subcriticality. The geometry and nr&kof the storage racks ensures sufficient
subcriticality, even in case of coolant boiling ibISFSP is filled with water containing no
H3BOs. A loss of electric power supply means a lossvailability of SFSP cooling systems.
In case of SBO the forced heat removal from SFSknmmediately interrupted and the
temperature gradually increases, which is imponanticularly when the upper grate is fully
occupied. If the heat removal is not recoveredtémeperature would increase to the boiling
point of the coolant in SFSP. The coolant in SFSRId start boiling out and if none of the
below identified methods for making-up of the evaped coolant is used the fuel would be
exposed in an early stage of the accident.

This means that for SBO the design has no diversters. However, the heat removal can be
performed by alternative methods:

« for an open reactor the coolant may be supplieth fngdro accumulators;

o for making-up of SFSP from the higher-located VB@y$ which can be used to
maintain the level in SFSP by means of gravitatiow from bubbler towers trays, the
coolant supply to make up for the evaporated medsica. 13 days. This method of
alternative making-up of SFSP is mentioned EOPs d¢np#cific procedures for
interventions on the site have not been developed;

* another alternative method is the use of firefightiechniques for making-up of
coolant and keeping the fuel temperature in SHSRhis respect the pool is easily
accessible for LFRS techniques (via a rail sidingidor). This extreme case of SFSP
cooling uses water supplied into the reactor h&h wobile pumping techniques while
the boiling coolant evaporates back into the raduad.

Emergency operating procedures (EOPSs) describatibne-mentioned alternative methods to
make up coolant into SFSP but specific procedwesterventions on the site have not been
developed. All fuel placed in SFSP is proved aseseand in case of untight fuel it is placed
into hermetic cases in the SFSP racks and theytium@as a barrier against release of
radioactive substances and ensure sufficient passioling of the fuel assembly. Therefore
the use of alternative methods, to keep sufficiemeél in SFSP by making-up of coolant in
order to prevent fuel damage, means that poteetiaporation of the boiling coolant from
SFSP into the reactor hall will not lead to sigrafit release of Ra substances into the reactor
hall.

Note: An analysis of the development of accidentshe storage pool for shutdown

conditions has been planned for 2012. It will azalypehavior of the pool in the mode 6, i.e.
during refueling, mode 7 during total removal o€lfdrom the reactor and during mode 1
through 5 in which the storage pool is jointly witie reactor hall hermetically separated

from the containment.

Temelin NPP

VVER1000/320 units have SFSP situated inside theafoments, immediately next to the
reactor.

Even though there would have to be multiple failof@lefence in-depth before the total loss
of heat removal from spent fuel in SFSP, the comseges of such a condition would be so
serious that additional measures have been propwsétiprove the already very robust
design from the viewpoint of assurance of heat ahérom SFSP into the ultimate heat
sink, either due to SBO or a loss of UHS.

The purpose of the measures is to strengthen tedslef defence in-depth after the current
beyond-design basis initiation events (earthquakepds, extreme conditions, results
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of human activities, etc.), which may result inogd of ability to perform safety functions.
Similar means as for heat removal from RC are usednsure electric power supply to
systems and heat removal into the ultimate hedt fsom spent fuel in SFSP. Each section
of SFSP with spent fuel is cooled with one coolanguit. Each of the three cooling circuits
includes a circulation pump and a heat exchangeat ldxchangers are cooled by ESW.
Pumps cooling SFSP and ESW pumps are also powelietdipy DG SPSS of the safety
systems.

When SFSP are operated in the fuel storage modkeveeis required to be maintained at
more than 792 cm. Provided the level in SFSP dbmdew 550 cm the heads of the stored
fuel assemblies will be uncovered. In case of al foiss of normal SFSP cooling (either due
to the low water level or interruption of heat reral) SFSP is made up with the containment
spray system alternatively set up for emergencyimgallp of SFSP. Using this system for
making up SFSP with water overflow ensures remavalcoolant from SFSP to the
containment bottom and subsequently into the comtant sump, which ensures an
alternative method for heat removal from the speet in SFSP via ECCS cooler. This
cooling circuit is independent of the system caplof SFSP and provides an alternative
method of heat removal from spent fuel. Heat frdA$B is also removed by evaporation into
the containment and the evaporated quantity is emsgted with the containment spray
system.

If the heat from spent fuel in SFSP cannot be resdovith ESW into the ultimate heat sink
then this method of SFSP cooling is in the longatémited with the passive thermal capacity
of CTMT. Computations have been used to analyzeldbe of cooling of SFSP with the
stored spent fuel. The computations have shown maxi temperatures achieved in SFSP
during storage with limited cooling, heat-up raa@sl time margins before achievement of the
saturation temperature and before uncovering ofif @ the stored fuel assemblies after a
loss of SFSP cooling. Results of computed heatatgsrand time reserves before boiling are
dependent on many factors, such as the numbeebassemblies in individual SFSP sections
(heat output), time after the removal of fuel adskas from RC, level in SFSP at the moment
of loss of heat removal, initial temperatures irB8Fetc.

Based on the completed analyses it is possibleotelgde that, depending on the initial
conditions, the trend of temperature increase iB8F5&fter interruption of cooling ranges from
several units to several tens of °C/h and the fupilinargin ranges from several hours to
several tens of hours. At the maximum thermal loB8FSP and after a loss of heat removal
from SFSP the stored fuel assemblies will be dachage sooner than in the late stage of the
accident. In respect to the time to perform adasitfor recovery of cooling of spent fuel in
SFSP, the situation is more favorable than in aasa loss of heat removal from RC;
nevertheless, a long-term loss of heat removaleediag several tens of hours without an
alternative method to make up water, might leaal damage of the stored spent fuel in SFSP.

A loss of electric power supply would interrupt &ng of spent nuclear fuel and lead to
heating of water in SFSP. The trend of temperanoeease in SFSP after the interruption of
cooling depends on the initial conditions (timecsirthe removal of spent fuel from the
reactor, quantity of fuel in SFSP, etc.). Everhatimaximum heat load SFSP is not threatened
by immediate damage of the stored spent fuel aftess of heat removal from SFSP; the fuel
may be damaged only after tens of hours after SBGe maximum residual power is
generated in SFSP (fuel from the entire RC has bexmoved and the rest of SFSP is filled
with spent fuel from previous campaigns) the mimmuime to achieve saturation
temperature is ca. 30 h. The volume of water inFSiEShe mode of fuel storage is in each of
the sections 01 and 03 ca. 223and in the section 02 ca. 104 (n the refueling mode it is
approximately twice bigger). With regard to the abdonentioned volumes of the individual
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SFSP sections, the coolant available in the comtit sump will double the time to
saturation temperature (ca. 60 hrs) and the avail@wlant in supply tanks for refueling will
extend the time interval to saturation temperafaue times (ca. 120 hrs). Another important
aspect, which significantly affects the time beftine saturation temperature is achieved in
SFSP, is the water level. If the level in SFSP drbplow 754 cm then a loss of circulation
via the SFSP cooling system will occur and if teegel in SFSP drops below 550 cm the
heads of stored fuel assemblies will become uneavdn case of a loss of the last functional
redundancy of the heat removal system from SFSP amiievement of the saturation
temperature it is necessary to remove the heat diyndp the coolant in SFSP and its
evaporation into the containment.

The ESW system is used to cool down I.C into tHd condition, to remove heat from spent
fuel in SFSP and from appliances of safety systenassystems related to nuclear safety; the
system transfers heat via CBSS to the atmospheighwsbrves as the ultimate heat sink. All
three ESW systems are in operation under standarditoons (redundancy 3 x 100%). Heat
is removed from each ESW system into a separateSCBRere it is transferred to the
atmosphere by evaporation of water from the wateell and from water sprayed from
nozzles.

In case of a loss of UHS/ESW the situation fromti@evpoint of heat removal from SFSP is
the same as during SBO, i.e. interruption of cgpbh spent nuclear fuel and heating of water
in SFSP, see above (potential damage occurs otdy t&ins of hours in a late stage of the
accident). In consideration of the several opegatimthods of heat removal and several
alternative methods in case the former are notablai even in the highly improbable case of
a loss of ability of ESW system to transfer heatrfrSFSP and safety systems equipment into
the surrounding atmosphere it would be possiblénm sufficient time for preparation of
alternative methods for removal. However, the lo§sESW is always associated with
inability to cool the unit into a cold condition é&rio keep it in the long-term in the cold
condition. A different situation occurs in the aggamode (with an open reactor) when the
heat removal from RC is dependent on ESW operafidnss of ESW will cause an increase
of temperature in RC. In this case it is possiblélt pools for wet transport. Without the heat
removal the temperature in the wet transport padisncrease to the saturation temperature
— see also above. If the evaporated quantity ispemsated by making-up the heat in this
mode may be removed in the long-term. From the-lengm prospective it is necessary to
resume operation of the ESW system at least in safiety division, which will make it
possible to cool down the unit into the cold coioahit

Limitation of radioactive release after a severe daage of spent fuel in the spent fuel
pool

In an extreme case of a long-term loss of abibtga@ol SFSP or to remove heat into UHS the
fuel in SFSP could be damaged within hours (cahdizs at EDU and 30 hours at ETE)

Dukovany NPP

Procedures to address accidents associated withmieiéng in SFSP are not available yet.
Neither MCR staff nor technical support center (JStaff have the so-called shutdown
SAMG (SAMG for shutdown conditions), neverthelelss available options are known and
they consist in continuing making-up of water draht removal and potential isolation of
leakage from SFSP according EOPs. The damage vemalar after a relatively long time,

with the exception of mode 7 (all fuel removed fréne reactor into SFSP), which gives
sufficient time for operative solution. The pringipmeasure to limit release into the
environment is to stop or slow down the accident flopding SFSP with water. An
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emergency system for pool flooding is being pregparehich will be combined with other
measures in the reactor hall that exclude presehgersonnel. The reactor hall has a big
volume which has a positive effect on dilution adsfon products. Additional potential
measures limiting release are as follows: In cdsactivity release from SFSP (or from the
reactor in mode 6) it is necessary to switch offmiediately the big capacity ventilation
systems for the reactor hall; this procedure isvigled in the existing EOP for shutdown
conditions. Once all the personnel leave the redwb it is essential to close all passages into
the reactor hall. For the unit in modes 6 or 7,dwing refueling or removal of all fuel from
the reactor, when the containment is usually comdewith the reactor hall with several
passages, the containment ventilation systems Isbahvitched off, all persons shall leave the
containment and all access routes into the contambmnit in modes 6 or 7 shall be closed.
The measures are necessitated by the fact tisainpiossible to quickly separate containment
from the reactor hall.

Temelin NPP

Technical means for mitigation of fuel damage inSBFare available and the strategies
consist in continuing making-up of water and hemoval and potential isolation of releases
from SFSP according EOPs. The shutdown SAMG foidaots connected with fuel melting
in SFSP have not been developed yet. No analysestdeen performed for damage of spent
fuel stored in SFSP. With regard to the method akimg-up of SFSP with the containment
spray system, the long-term loss of heat remov@hfiSFSP is not anticipated without a
concurrent loss of heat removal from RC. In casa simultaneous loss of heat removal from
SFSP and from RC (due to the location of SFSP IMT)Tthe decisive measures are those
resulting from the loss of heat removal from RC awese, from the viewpoint of time to
perform activities leading to recovery of coolinfjspent fuel in SFSP, the situation is more
favorable than the loss of heat removal from RC.

Instrumentation necessary for monitoring of the spat fuel condition and accident
management

Dukovany NPP

Measurements characterizing the SFSP conditionpg@esture, water level, flow rate in the
SFSP cooling system) are available on MCR panetkarcomputer network. Measurements
of parameters connected with SFSP cooling are wailadle in emergency control room

(ECR) or in PAMS but they are in the computer nekwv&@imilarly, PAMS does not have

measurements about the Ra situation in the hathenproximity of SFSP. Due to the big

volume of the reactor hall, its lower tightness dow residual power of the fuel, the

anticipated conditions are not as severe as indidecontainment. Most measurements,
however, will remain available. The most importahthem are measurements of activity in
the atmosphere and water level in SFSP.

Temelin NPP

The key parameter for evaluation of a loss of meatoval from spent fuel stored in SFSP is
the water level in SFSP. As long as the fuel iseced with a layer of water (even when
boiling) the residual heat will be removed from thel. Once the water boils out from SFSP
and once the stored fuel assemblies are uncoveectliel assemblies will start overheating.
The water level in SFSP and several other paras)etech as the status of ESW systems and
flow rate of ESW into the exchanger for SFSP capliare communicated via PAMS.
Another parameter measured in SFSP is temperature.
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In extreme cases, if the loss of ability of SFSBliog or heat removal into UHS is not solved
in the long-term, the fuel in RC and spent fuelViBFSP could be damaged at both power
plants due to the absence of alternative methodbeat removal from RC, SFSP and
components cooled with ESW. At both power planesttend of temperature increase in the
most conservative case (for the least favorablgainconditions) would be several tens
of °C/h and the margin to boiling would be sevenaurs. The heads of the stored fuel
assemblies could be uncovered within 12.6 h (EDUW3ETE) (limiting condition) with a
subsequent potential cladding failure and fuel mgltAt EDU this could be followed by a
release of radioactive substances into the NPPimityx (the pools are not situated in
hermetically separable premises) while at ETE éise barrier is the containment.

Another opportunity to improve resistance agairdDSs the strengthening of the defence in-
depth levels during initiation events beyond thistaxg design, e.g.:

 alternative means of AC power supply for the ergstequipment that ensures cooling
and heat removal from RC and SFSP, including thesipdity of connection to the
existing power supply distribution /technology,

» diverse means for cooling and heat removal from &@ SFSP, including the
possibility of connection to the existing technglog

Another opportunity to improve resistance againdSUs the strengthening of the defence in-
depth levels during initiation events beyond thistaxg design, e.g.:

» diverse means for cooling and heat removal from &@ SFSP, including the
possibility of connection to the existing technalog

* use of alternative and diverse means — the soecdigtensive Damage Mitigation
Guideline" (EDMG) with the objective to ensure dagland heat removal from RC and
SFSP.

2.3 DESCRIPTION OF ACTIVITIES PERFORMED BY THE STATE
REGULATORY AUTHORITY

2.3.1 Overview of implemented and planned activities

On 25 May 2011 SUJB invited the Licensee to prepaperts about the “stress tests®, i.e.
about the targeted analysis the purpose of which tawaeview safety and safety margins of
both power plants in the Czech Republic — Dukovamg Temelin - with a focus on
“Fukushima scenarios”. On 15 August 2011 the reppabiout the evaluation of both power
plants, based on information collected from allevaint documents (safety reports, PSA
studies, documents for regular safety reviews,srfite abnormal situations and accidents —
procedures for extraordinary events, guidelinesrianagement of severe accidents etc.) and
based on personal inspections of important sys@misequipment intended to verify their
current condition, were handed over to SUJB. Dutimg evaluation SUJB used sharing of
experience with other operators of VVER reactossywall as opinions provided by experts
from the Nuclear Research InstituteReZ (UJVReZ a.s.) and SUJB. SUJB also requested a
preliminary evaluation of both the reports by thesBarch Centre Rez.

2.3.2 Further steps to be taken by the state regulatoryahority

The cooperation between SUJB and the operator,efisaw results of the stress tests and
potential subsequent measures, have been desabbgd.
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SUJB will be approving specific design changes Itesufrom the stress tests, as proposed by
the operator.

In connection with comprehensive results of thesstitests SUJB will also consider potential
legislative adjustments/changes.

A schedule of the individual activities has notmeempleted yet.

2.3.3 Conclusions made by the state regulatory authority

Results of the review of the stress tests — taggetaluation of safety margins and resistance
of EDU and ETE against extreme natural conditidoss of electric power supply, loss of
heat removal into the ultimate heat sink and abild manage the situation in case of
scenarios leading to a severe accident for mosteaicscenarios — have confirmed safety and
time margins and sufficiently robust barriers ts@e defence in-depth levels, both in terms
of the design and personnel, administrative andnieal provision of accident management
(the high resistance of both power plants agaixiseme effects). No problem/condition was
identified at either power plant that would requirtenediate measures. Both power plants are
able to safely withstand even highly improbablereaxie emergency conditions, without
endangering the plant surroundings. Results ofsthess tests have confirmed the fact that
designs and actual state of both NPPs providecserfti margins to avoid severe accidents.

In respect to external risks, the strengths off Ipaiwer plants include in particular:

» robust and conservative design ready to face deimguecdnditions,

» design that is continually checked and reviewedrasgjghe current safety requirements,

e continual process of incorporation of new safetyjureements,

« two big water reservoirs/dams for raw water at kpaitver plants,

* a big supply of cooling water inside the power dan

» compact racks of the SFSP ensuring subcriticafitiyel even in case of flooding with
pure water,

e at EDU, a particularly big volume of hermetic prees (bubbler condenser system) and

relatively smaller source term (lower reactor powarameters) and possibility to use

diverse means for heat removal (fire pumps),

at ETE the SFSP is located inside the full-pressargainment.

2.3.3.1 Evaluation of resistance of the power plants agains loss of electric power
supply

The electric power supply sources at EDU and ET&uen sufficiently robust design and
level of safety assurance in case of an exterrsd tf electric power supply. The design
benefits from a high level of mutual independeneeveen working and backup sources of
on-site power and redundancy of secured power glgystems that supply safety-important
systems and components and have their own emergemayges (DG and accumulator
batteries). The unit operating on power has a lighsign resistance against a loss of electric
power supply than during outage for refueling. Téast favorable case from the viewpoint of
safety assurance is the loss of electric powerlgwgill/both units at a time.

On the EDU site there are 12 emergency AC soud&s) in total, while each DG has a
supply of Diesel fuel for 6 to 7 days without thecassity to replenish fuel from external
sources.

On the ETE site there are 8 emergency AC sourcesm@gency DGs for each unit and
2 DGs shared by both units) in total, while each It&S a supply of Diesel fuel for over 2 - 3
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days without the necessity to replenish fuel frortemal sources (moreover, additional
supplies of Diesel fuel are available on the sitextend the DG operation).

In the mode with a loss of external power suppl/ HDU and ETE units may be maintained
in a safe condition in the long-term or cooled ddwithe cold condition or safety maintained
in the outage mode (power supply is ensured fonedessary engineering systems and 1&C
systems) as long as at least one of the DGs tedthor each unit.

In case of the total loss of AC power supply (SB@fety systems and safety-related systems
still have emergency DC sources of uninterruptedgrosupply (accumulator batteries).
Without the operation of a respective DG the acdatou batteries are not recharged and
their discharge time is in hours (ETE) or tens afits (EDU), depending on the current load.
This time is sufficient to recover on-site powepgly from the nearby hydroelectric power
plants DaleSice or Vranov (EDU) or from the hydem#tic power plant Lipno (ETE). The
discharge time may be significantly extended byoatolled load relief of accumulator
batteries by gradual use of individual divisionsl aise of high-capacity accumulator batteries
of safety-related systems.

At ETE another alternative method of long-term givag of accumulator batteries could be
the other AC sources available on the site. (This Ibeen proposed as a measure to further
increase the plant’s resistance against a losgielpower supply.)

2.3.3.2 Evaluation of resistance of power plants against pss heat removal into the
ultimate heat sink

The ultimate heat sink (UHS) for EDU and ETE umstshe surrounding atmosphere. Unused
heat from operation of a unit on power or resicheat after the reactor shutdown may be
removed into the ultimate heat sink — the atmospheby several methods. The transfer of
heat between safety-important heat sources andatinesphere is ensured by the ESW
system.

EDU has a water supply for ca. 39 days of operadiothe ESW system to remove residual
heat from shutdown EDU reactors without replenishinoé water into the ESW system from
external sources. There are 12 ESW pumps in totabfe main production building (2
reactor units). A loss of all ESW pumps might octucase of a concurrent loss of electric
power supply at both units of the given main praauncbuilding. Robustness of EDU in case
of a potential loss of all ESW pumps correspondghé&scenario after SBO. If a loss of the
ESW system is not combined with SBO then it is fidedo use an alternative method of heat
accumulation from SFSP into the ECCS system tamk®aking-up of evaporated coolant
from SFSP from bubbler condenser water trays. Tdoeiraulation ability of the full ECCS
tanks is ca. 4 days and the supply of bubbler cmsefetrays to make up for the evaporated
coolant is ca. 13 days. An alternative option i tise of firefighting techniques to make up
for evaporated coolant and to maintain the tempegaif fuel in SFSP.

At ETE the water supply in CBSS is sufficient faa. S0 days of operation of the ESW
system for removal of residual heat from shutdowactors without making up of water
into the ESW system from external sources. Theee6aESW pumps in total per one unit.
With regard to the spatial separation of the systamd pumps, the independence of electric
power supply and other supporting systems, the [smeous unavailability of all ESW
pumps is extremely improbable. Even in case of atper of only one pump in one division
of the ESW system, it is possible to ensure fafi#ht of the basic safety functions.
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2.3.3.3 Other potential safety improvements

Dukovany NPP:

* increase capacity of the system for liquidatiopas$t-accidental hydrogen,
« develop “shutdown SAMG* for outage /severe accider8FSP.

Temelin NPP:

« alternative supply of Diesel fuel from a tank tsere long-term operation of DG,

 alternative making-up of water into the containmsunnp,

* implementation of the system for hydrogen liquidatin the containment for severe
accidents,

« verification of functions of equipment in beyondsdg operating conditions,

» develop “shutdown SAMG*" (fuel damage in case ofropeactor in SFSP).

2.3.3.4 Specific features of the VVER 440/213 (EDU) reactarontainment

VVER 440/213 reactors operated at Dukovany NPPufeat specific design of the
containment with a passive condensation systemb{bultondenser system), whose basic
function is to reduce pressure in the mixture ofaaid steam in the hermetic zone of the
reactor following the maximum design basis accid@@®CA) (guillotine rupture of the
primary piping with the diameter of 500 mm) by cendation of water steam in special trays
filled with a solution of HBO3; with a subsequent isolation of non-condensed sgase
hermetic air traps with check valves. By creatingderpressure against the surrounding
atmosphere the system at the same time minimizesa releases of radioactivity outside
hermetic premises. The system has been designkdef its integrity under pressure and
temperature conditions that occur in the hermetinezafter the maximum design basis
accident.

The thermodynamic principle, on which the functiohthe bubbler system is based, is
identical with the function of containment of westdoiling water reactors (BWR). Due to

limited information about the experimental verifica of the system from authors of the
original design and due to the need to expand keagd and ability to model integral

behavior of the system and partial physical phemaria the conditions of large and small
LOCA accidents, numerous international projectd studies were organized in 1990s; the
parties involved included countries operating thogeses of reactors and also prominent
western institutions, such as SIEMENS/KWU, EdF, Eesprios Agrupados, GRS, IRSN,
etc. The first series of studies appeared withie $lo-called Extrabudgetary Programme
organized by the International Atomic Energy Agency

* Ranking of Safety Issues for WWER 440 Model 213 ISacc Power Plants IAEA-
Report WWER-SC-108 1995-02-21

» Strength Analysis of the Bubbler Condenser Striectof WWER 440 Model 213
Nuclear Power Plants, IAEA-TECDOC-803, Vienna 1995

* Report of a Consultants’ Meeting on the Review afbBler Condenser Structure
Integrity Calculations, IAEA/ TA-2485 TC Project RES/035 12-16 June 1995.

A cardinal verification of functionality and structl strength properties of the bubbler
condenser system was performed within the prog@HMRE and TACIS organized by the
European Commission. In order to verify the intédmehavior of the bubbler system and to
obtain credible experimental data suitable for dation of computation programs, an
experimental stand was built in the research ceBREC in Elektrogorsk in the Russian
Federation within the PHARE/TACIS PH2.13/95 progrd&8ubbler Condenser Experimental
Qualification - BCEQ". The experimental equipmgpintly with smaller models of parts of
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the bubbler condenser system in the researchutesitvVUEZ TImée (Slovakia) and SVUSS
Béchovice (Czech Republic), enabled the following:

» performance of experiments simulating an intedgnalmohydraulic and hydrodynamic
interaction of steam with the bubbler condenseancstire (under the management of
Siemens/KWU),

« performance of static tests to verify strength prtips of the bubbler condenser
structure in VUEZ Tlmé&e (under the management of Empresarios Agrupados),

» performance of small-scale experiments to studyigtahermohydraulic phenomena
and to verify instrumentation in VUSS&hovice (under the management of Electricité
de France).

Experimental works within the project were accomedmwith parallel analytical studies with
the involvement of the research institute VEIKI,dapest (Hungary). Results of the project
have been summarized into a series of researchtsepeluding:

» Final Project Report, K. Kihlwein et al.,/BC-D-SEEB535/, December 1999,

* Final Thermal-hydraulic Test Report, D. Osokin ket 8C-D-SI-EC-0028/, November
1999,

« Parallel Thermal-Hydraulic Test Analyses, M. Suaaet al., /BC-D-SV-EF-0011/,

» Experimental Qualification of Measurement Techngj(@sualization, strain gauges) I.
Batalik et al.,

* Small Scale Test Final Report; J. Batalik, J. Muetral., December 1999, /BC-D-EA-
EC-0015/,

e Static Structural Tests Final Report, Rev.1, Decamil§99.

The project has provided a positive, factual anpkailve proof that the bubbler system is
qualified for the conditions of the maximum desaptident of VVER 440/213 reactors and
that it performs its safety functions under thosaditions — it maintains integrity of the
reactor hermetic zone and prevents release ofaetiMe substances into the environment.

The BCEQ project was not the last one organizedvéoification of functionality of the
bubbler system. In 2001-2002 the international cattesn CSNI OECD/NEA sponsored a
project called “Answers to Remaining Questions arblBer-Condenser, to answer some
qguestions concerning conservative character oflteesii the BCEQ project, experiment
scales, non-homogeneities in the flow and temperafield in the volume of bubbler
condenser and, particularly, verification of fuoctlity of the bubbler condenser system
under conditions of a long-lasting small LOCA aetit

The project was initiated by regulatory authoritigisthe Czech Republic, Slovakia and
Hungary and funded by utility companies of thoseintoes. A management team of the
project consisted of one representative from eaththe above.-mentioned regulatory
authorities and experts from German GRS, FrenciN|RE DOE and EU. The project also
included additional three experiments on the expental stand in EREC, specifically:

* rupture of the main steam line,
* medium LOCA (rupture of piping with the diametet02Gm),
* small LOCA (rupture of piping with the diameter 8n).

Conclusions from the tests and the final positibthe Management Board on the outlined
questions are summarized in the report “AnswerdRé&maining Questions on Bubbler-
Condenser”, Activity Report of the OECD NEA Bubbléondenser Steering Group,
NEA/CSNI/R(2003)12, January 2003. The Managemerar@aoncluded the project with a
statement that additional experiments have dematestithat the loads to which the bubbler
condenser system is exposed under the conditiodesin accidents do not threaten integrity
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of the bubbler condenser system. This conclusiothefproject was also accepted by the
committee CSNI OECD Nuclear Energy Agency (OECD/NEA

Conclusions of the stress tests confirm that tHeblan system may, apart from its classical
safety function in the conditions of design bagisidents, play a significant role in a severe
accident because the volume and quantity of waitérthe shutdown concentration of boric

acid increase the supply of coolant that can bd éemanagement of beyond-design basis
accidents and, last but not least, the area ofnatebuilding and technological structures

significantly limits the containment damage by g@ressure and significantly reduces the
potential release of radioactive substances outeelesactor hermetic zone.

2.3.3.5 Summary

Despite the fairly robust barriers, based on thailte of evaluation of safety margins for

initiation events, loss of safety functions and suas for management of beyond-design
basis and severe accidents at EDU and ETE, it ssiple to conclude that for the highly

improbable beyond-design basis situations some roymbes have been identified for

further improvement of safety/resistance of the @oplant.

Each identified opportunity was classified from thewpoint of importance for the size of
safety margin, i.e. resistance against a potemdisg of ability to perform basic safety
functions and preparedness to manage the resgitu@tion. When assessing significance of
the risks the number of defence in-depth levels taken into account, which would have to
fail before the occurrence of the given situatiod ¢he time for which the unit is able to resist
with the existing safety margins. Until then itnecessary to have sufficient means to ensure
the required functions or to adopt subsequent ptiote measures to limit irradiation and to
protect persons.
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2.4 FINAL SUMMARY OF CHAPTER 2

Activities by the Licensee Activities by the State
Regulatory Authority
(Item 2.2.1)/(Item 2.2.2) [(Item 2.2.3)|(Item 2.3.1) |(Item 2.3.2) |(Item 2.3.3)
Activity Activity  |Schedule |Results  |Activity Schedule [Conclusion
Or Available Or Available
- Taken? |Milestones - Taken?  |Milestones
- Ongoing?for Planned |- Yes? - Ongoing? |[for Planned |- Yes?
- Planned?|Activities |- No? - Planned? |Activities |- No?
Topic 2
Design Basis
Stress tests of both | Completec NA Yes Ongoing | Results of Yes
nuclear power plants on (For (national |evaluation by
(EDU and ETE) 31.10.2011 deadlines of evaluation EU in
the completed,| presence of
corrective evaluation atall regulators
measures, gr the EU level will be
implementat has been | published in
on of the under way.)] May 2012
improvemen
- see below
EDU and ETE: Planned Medium- No Planned | Throughout No
Increase of the term horizon Regulatory| the entire
capacity of the activity Licensee’s
system for process
liquidation of post-
accident hydrogen
EDU and ETE: Planned | Short-term No Planned | Throughout No
analyze the options horizon Regulatory| the entire
to ensure shift activity Licensee’s
personnel during process
events at several
units
EDU and ETE: Currently| AtETE No Planned | Throughout No
analyze discharge under way planned Regulatory| the entire
times of at EDU within a activity Licensee’s
accumulator short time process
batteries while horizon
applying a
controlled relief of
the load
EDU and ETE: diverse Planned Medium- No Planned | Throughout Ne
means to make up term horizon Regulatory| the entire
water and to remove activity Licensee’s
heat from SG, RC process
and SFSP (for more
details see below)
EDU and ETE: Planned  Short-term No Planned  Througho No
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Activities by the Licensee

Activities by the State

Regulatory Authority
(Item 2.2.1)/(Item 2.2.2) |(Item 2.2.3)|(Item 2.3.1) |(Item 2.3.2) |(Item 2.3.3)
Activity Activity  |Schedule |Results  |Activity Schedule [Conclusion
Or Available Or Available
- Taken? |Milestones - Taken?  |Milestones
- Ongoing?for Planned |- Yes? - Ongoing? |[for Planned |- Yes?
- Planned?|Activities |- No? - Planned? |Activities |- No?
procedure for horizon Regulatory| the entire
renewal of power activity Licensee’s
supply after SBO process
of all units on the
site
EDU — making-up Taken Medium- Yes Planned | Throughout No
of water into SG by term horizon Regulatory| the entire
an alternative activity Licensee’s
manner from process
demineralized water
tanks 1MPa or from
an external source if
more than one unit
is affected
EDU — procedure for | Ongoing | Short-term Yes Planned | Throughout No
making up of SG of al horizon Regulatory| the entire
four units with activity Licensee’s
firefighting techniques process
EDU — making-up Planned Medium- No Planned | Throughout No
of water into term horizon Regulatory| the entire
I.C/SFSP and activity Licensee’s
cooling by an process
alternative method
EDU - ensure Planned Medium- No Planned | Throughout No
additional power term horizon Regulatory| the entire
supply for SPSS activity Licensee’s
category | and process
selected appliances
with SP category Il
(emergency
shelters, telephone
switchboards,
TSFO etc.)
EDU - Ongoing | Short-term No Planned | Throughout No
specification of horizon Regulatory| the entire
procedures about activity Licensee’s
filling the open process
reactor and SFSP
by alternative
methods
EDU - develop Planned | Short-term No Planned | Throughout No
procedures for loss horizon Regulatory| the entire
of UHS and ESW activity Licensee’s
systems at all units process
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Activities by the Licensee

Activities by the State

Regulatory Authority
(Item 2.2.1)/(Item 2.2.2) |(Item 2.2.3)|(Item 2.3.1) |(Item 2.3.2) |(Item 2.3.3)
Activity Activity  |Schedule |Results  |Activity Schedule [Conclusion
Or Available Or Available
- Taken? |Milestones - Taken?  |Milestones
- Ongoing?for Planned |- Yes? - Ongoing? |[for Planned |- Yes?
- Planned?|Activities |- No? - Planned? |Activities |- No?
EDU — implement Ongoing | Medium- No Planned | Throughout No
measures to ensure | based on|term horizor Regulatory| the entire
a diverse means PSR activity Licensee’s
for UHS to CT findings process
ETE - ensure Planned Medium- No Planned | Throughout No
alternative making- term horizon Regulatory| the entire
up of water into activity Licensee’s
SG/SFSP/I.C in process
case of open I.C
ETE - ensure Planned Medium- No Planned | Throughout No
alternative power term horizon Regulatory| the entire
supply for activity Licensee’s
recharging of process
accumulator
batteries and
selected appliances
ETE - alternative Planned | Short-term No Planned | Throughout No
supply of Diesel horizon Regulatory| the entire
fuel from a tank for activity Licensee’s
long-term process
operation of DG
ETE - implement Planned Medium- Ne Planned | Throughout Ne
reconnection of term horizor Regulatory| the entire
valves that insulate activity Licensee’s
containment of process
ventilation systems
to accumulator
batteries
ETE - develop Planned | Short-term No Planned | Throughout No
procedures for horizon Regulatory| the entire
potential use of activity Licensee’s
emergency DG of process
the adjoining unit
in case of SBO
ETE - develop Taken Yes Planned| Throughout No
procedures for Regulatory| the entire
insulation of the activity Licensee’s
containment in process
shut down
conditions
ETE — analyze the Planned | Short-term No Planned | Throughout No
option to remove horizon Regulatory| the entire
heat from SFSP activity Licensee’s
without making-up process
Extraordinary National Report under -75- N@508 /2012

the Convention on Nuclear Safety




Activities by the Licensee Activities by the State
Regulatory Authority
(Item 2.2.1)/(Item 2.2.2) |(Item 2.2.3)|(Item 2.3.1) |(Item 2.3.2) |(Item 2.3.3)
Activity Activity  |Schedule |Results  |Activity Schedule [Conclusion
Or Available Or Available

- Taken? |Milestones - Taken?  |Milestones

- Ongoing?for Planned |- Yes? - Ongoing? |[for Planned |- Yes?

- Planned?|Activities |- No? - Planned? |Activities |- No?
ETE — develop Planned | Short-term No Planned | Throughout No
procedures for horizon Regulatory| the entire
operation of units activity Licensee’s
during long-term process
power supply from
emergency sources
ETE - alternative Planned | Medium- No Planned | Throughout No
making-up of based on|term horizon Regulatory| the entire
water into the PSR activity Licensee’s
containment sump process
ETE - Planned | Short-term No Planned | Throughout No
alternative sources horizon Regulatory| the entire
and means of activity Licensee’s
communication process
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3. MANAGEMENT OF SEVERE ACCIDENTS AND
RECOVERY OF SAFETY FUNCTIONS OF UNITS
ON THE SITE

3.1 INTRODUCTION

Considering of aspects of beyond-design basis eners accidents has been for a fairly long
time one of the main development trends in thereffto improve safety of nuclear power
plants (NPPs) in countries with developed nucleargy industry.

Questions about how to include severe accidentsdesigns and operation of the existing
NPPs are also addressed by the working group fondraization of nuclear safety of NPPs in
WENRA countries, with pro-active involvement of ®JJhe WENRA report formulates the
minimum reference requirements (reference levais)tlie level of legislation, regulatory
practice and condition of the operated NPPs foectetl safety topics. Two topics of the
overall number of 18 concern the requirements é&yold-design basis and severe accidents:

« Safety issue F: improvement of the designs of gdiPPs, including formulation of
requirements for the selection and analyses of rnxbglesign basis accidents, for
instrumentation usable in conditions of beyond-glediasis accidents and for technical
measures that ensure containment integrity dueherted accidents,

» Safety issue LM: introduction of emergency opertprocedures (EOP) and severe
accidents management guidelines (SAMG), includmgntilation of requirements for
their scope, form and content, verification andidatlon, confirmation and updating
and for respective training of the personnel.

3.1.1 Legal environment

This area is regulated by the SUJB Decree No. B®F1Coll., which establishes safety
objectives and principles and requirements for eacinstallations with reactors.

SUJB has also issued the guide “On requirementdolear installation design BN-JB-1.0.*,
which, in conformity with the safety guideline IAEAS-G-2.15, includes events of
“extended design conditions* and declares spefitirements also for BDBA.

In respect to beyond-design basis accidents thgegtontains, among other things, also the
following provisions:

Evaluation of Safety

(36) A combination of deterministic and probabitistnethods and engineering judgment
shall be used to select the beyond-design basigetiegat are most important from the safety
point of view (the so-called extended conditiorts),perform their safety analyses and to
identify events for which is it necessary and s #ame time reasonably practicable to
perform appropriate preventive or mitigating teclahiand organizational measures in the
nuclear installation design.

(37) For analyses of these beyond-design basisddets it is possible to use less
conservative acceptance criteria and realistic rmapsans — the so-called “Best Estimate”
approach (the single failure criterion does notehty be applied, it is possible to consider
interventions of systems classified as non-sa#dty).
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(38) Developments and radiation consequences @rseccidents that cannot be practically
excluded must be considered:

 to identify practicable measures to prevent ocaueeand development of the accidents
and to manage and to mitigate their consequences,

e as a basis for development of manuals for managemierhe accidents and for
personnel training ,

* as a basis for development of plans for protectibthe personnel and the population
and for implementation of mitigating measures tducee the impact of radioactive
releases on the personnel, population and theamant,

Reactor Pressure and Cooling Circuit

(82) The design of the primary circuit equipmentstensure technical means for the
personnel and the ability to implement organizatlaneasures to prevent reactor meltdown
under high pressure in the core cooling circuit einémergency conditions of severe
accidents.

Containment System
(108) Design criteria (including limits for tempé&rees and pressures inside the containment
system and its tightness) must be specified taeptdhe containment system and to ensure its
function and the design must guarantee that théeeia are complied with:
* in case of a design basis accident for a periotinoé sufficient to reach a safe and
stabilized state,
* in case of a severe accident at least for a pesidéicient for implementation of
measures according to the specific legal provisions
(117) The design must guarantee that the losseaddfety functions of the containment
is virtually impossible and procedures must be ifigec and technical means and
organizational measures shall be ensured for maminpuotection of the integrity and
functionality during beyond-design basis accidents|uding severe accidents, in order to
minimize consequences of potential overpressudmatoverheating, damage by explosive
gases or melt from degraded remains of the colease of radioactive substances in liquid
form and aerosols, core melt, etc.

Severe Accidents Management Guidelines

The severe accidents management guidelines — SAM@&re- introduced for the first time in
the Czech Republic within the commissioning of TEBmeNPP. Experience of the
Westinghouse company was used for their development

SUJB requirements for management of accidentsiarerdly summarized in the SUJB guide
“Requirements for introduction of operating procextuof EOP and SAMG type®, BN — JB —
1.11. The guide specifies requirements for an a&ctidnanagement program, including
operating procedures to be followed during manageraedesign basis and beyond-design
basis accidents, including severe accidents. Thaegtontains requirements for the format,
scope and content of the procedures, including theintenance and training of personnel.
Most of the requirements in the guide are basetherlAEA safety standard — Management
of severe accidents NS-G-2.15. The requiremenhttoduce operating instructions of EOP
and SAMG types is based on the following provisiohthe guide BN —JB — 1.11:

(3.17) The personnel carrying out measures requisecccident management must have
suitable operating instructions in form of a prasedor manual.

(3.45) The development of the accident managemsogrgm shall be carried out in the
following steps:
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* Identification of vulnerabilities (weaknesses) betNPP in case of accidents to find
mechanisms through which critical safety functiamsl barriers preventing the release
of fission products may be challenged

* I|dentification of the NPP’s capabilities (potenlith resist challenges to critical safety
functions and barriers against release of fissioodyct, including capabilities to
mitigate such challenges, in terms of both equigraed personnel.

* Development of suitable accident management stemtegnd measures, including
hardware features to cope with the identified vidbdities

* Development of procedures and guidelines for actidenagement.

(3.25) Manuals for severe accident management shk# into account specific threats
relating to reactor shutdown modes and long-tern® Btages involving open containment.
The manuals shall include potential damage of iatad nuclear fuel, both in the reactor
vessel and in the spent fuel storage pools. Beagaiseral maintenance is carried out during
planned NPP outages the manuals shall primarily§@n personnel safety.

(3.32) The implementation of EOP and SAMG formsrdaagral part of emergency measures
at NPP. According to the SAMG, the emergency resparganization (ERO) is responsible
for carrying out of activities according to the S&VIThe functions and responsibilities of the
ERO members involved in accident management slalclbarly defined and mutually
coordinated.

In the SUJB regulatory practice the above-mentioreglirements are transformed into
binding conditions of resolutions issued by SUJBarding the license to operate the plant.
For example, the license to operate the Dukovany NIRits issued in 2005 and 2007
contained the following condition:

“The Licensee will continue to develop the accidernagement program, including beyond-
design basis accidents, and the results of thésgse$hall be reported annually to SUJB by
the end of the*Lquarter of the following year.”

Similarly, licenses from 2004 and 2005 for opematdd units 1 and 2 of Temelin NPP contain
the following condition:

“The Licensee shall update the severe accidentsagesment guide (SAMG), including
instructions for the unit's Control Room and TechhiSupport Centre. SUJB shall be
informed of all updates once a year by the enthefft' quarter of the following year.”

These conditions have been complied with by botlkgoglants.

Information on Periodic Safety Reviews (PSR) andbBbilistic Safety Assessments (PSA)
are provided in subchapter 1.1.2.

All these analyses deal with the resistance ofsuagainst occurrence and development of
severe accidents and enable to look for other piatesolutions to reduce risks of their
consequences.

The ongoing evaluation only summarizes and comphtsnthe analyses completed by now
and evaluates sufficiency of the adopted meas@tategies are proposed to address any
identified weaknesses.
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3.2 DESCRIPTION OF ACTIVITIES PERFORMED BY THE
LICENSEE

3.2.1 Overview of implemented and planned activities

This chapter focuses on measures to be adoptedifigation of consequences in case of a
severe damage of the reactor or spent fuel stopagé in order to prevent an extensive
release of radioactivity.

Effective implementation of the severe accident ag@ment program and the plan for
internal renewal represents comprehensive acsviibe implementation requires substantial
personnel sources, development of scenarios andill&dge of results of severe accident
analyses, development and validation of procedanes]ability of equipment and extensive
training. The accident at NPP Fukushima Daiichi Hdasnonstrated that severe accident
sequences may be significantly more complicatethdutisastrous external events because of
unavailability of fundamental equipment and radina&cleakage, operation of several units
on the site, extensive loss of power supply, compafion failures, extensive site damage or
for other reasons.

The report contains results of evaluation of sewsreident management and activities of
internal renewal

3.2.1.1 Approach to severe accident management and implemition of measures
at NPP

The system of severe accident manageme@Eat nuclear power plants is provided for with
a set of measures of personnel management, adrativistand technical nature. Apart from
this chapter 3, more information is provided inpiea 5, e.g. information about organization
of emergency response by the Licensee in the spbaha.1.2.

Organization and strategy of severe accident managent at NPP

The strategy of management of abnormal and emeygemditions is based on a logical
development of any event at NPP. Intervention ptoces for employees or other persons in
selected working positions included in the emergersponse organization (OER) have been
developed for cases of extraordinary events inrotdenanage and to perform applicable
interventions - for more information see chapter 5.

The basic objective of NPP safety is to prevenbuatolled release of radioactive substances,
particularly those generated in the reactor cameortler to meet the objective the design is
based on the concept of the so-called defence pthidevhich consists in utilization of
multiple physical barriers to prevent release dligactive materials. The objective of severe
accident management is to provide for level 4 ¢ thefence in-depth (mitigation of
consequences of a severe accident), followinglaréaof level 3 of the defence in-depth (i.e.
failure of prevention of fuel damage during managetof design and beyond-design basis
events).

Implementation of interventions at NPP during eottdinary events is provided for in the first
stage of development of the extraordinary evenagbaby the personnel in continuous shift
operation (IOER - internal emergency response argaan of) managed by a shift engineer
(SE).

The announcement of an extraordinary event is fallgompetence of SE and the procedure
is provided in chapter 5. Strategies to deal wibhnological accidents (until the fuel
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damage) have been developed and provided in thegen®y operating procedures (EOPS).
Strategies to mitigate consequences of accidetas fafel damage (severe accidents) have
been developed and provided in the severe accidanfgement guidelines (SAMG). The
main priority of EOP is always recovery of heat oata from RC and prevention of damage
of the ' barrier against release of fission products (&letiding), while the main priority of
SAMG is to prevent damage of thd” arrier against release of fission products
(containment), which is the last intact barrietteit time.

SAMG developed for this stage of the accident diescactivities to achieve a controlled
stable condition.

The following objectives shall be met to mitigatmsequences of a severe accident:

Primary SAMG objectives:

» to renew heat removal from RC or from the melt rdsume a controlled and stable
condition of the heat generating source

* to maintain containment integrity as the last lesragainst release of Ra substances into
the surrounding environment = to ensure contratl@adition of the containment,

» to stop release of Ra substances into the surrogrativironment.

Secondary SAMG objectives:

« to minimize release of Ra substances into the sadiog environment in the course of
activities to meet the primary objectives,

» to ensure the maximum availability of the equipmianthe course of activities to meet
the primary objectives.

A symptom-oriented approach is used consistentipamagement of emergency conditions,
including severe accidents. The basic principleth&f approach is that the corresponding
strategy is selected based on the current develgipofethe accident, as identified from

positive symptoms (characteristics). Provided tgen@oms change during the accident
management and the selected strategy can be no appleed then the structure of the

procedures and guides makes it possible to chdmgeriginal strategy and to continue with
activities described in another procedure or gwtleeh is more suitable for the newly arising
conditions. Continual diagnosing of the unit coiwditin the course of an accident therefore
enables to correctly respond to potential changorglitions of accident development and the
interventions always represent an optimized resptmshe given condition of the unit, taking

into account also external events and imminensrisk

Procedures, training and practicing

The concept of management of technological accddentased on the symptom-oriented
approach.

The following strategies are currently being depelb for Dukovany NPP and Temelin NPP
for management of beyond-design basis and seveigeads:

* symptom-oriented emergency procedures for on-poaeditions (EOP)
e symptom-oriented emergency procedures for shutdoawnditions, including cases of
threatened heat removal from spent fuel storeBH8P (shutdown EOP)
* instructions for decision-making by TSC
» severe accident management guide for on-power tongi(SAMG).
All the above-mentioned procedures and guides Hasen developed and updated in
cooperation with the Westinghouse Company.
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A basic precondition for the performance of aci@atunder the emergency procedures (EOP)
Is a reactor core condition which enables its eapli.e. RC is in a geometric condition which
allows to cool it. The philosophy of EOP proceduimedudes continual assessment of the
condition of physical barriers against activityer@de by evaluation of critical safety functions.
The assessment ensures a timely identificationvedraening safety condition of the unit and
it guarantees that a timely correction in case thategative trend is identified during the
development of an event. The purpose of EOP ishiege and to maintain a safe condition
of the unit in the long-term. However, in case ofi@eversible damage of the reactor core the
emergency procedures no more provide the optimtnuictions to deal with the emergency
situation. EOP can be no more used under thoseitmorsd and it is necessary to start
activities under SAMG. At that moment also the mgaiiiorities will change. In case that the
event passes into a severe accident the procedecusds on maintaining the integrity of the
remaining barrier against release of radioactivigy, the containment.

The entire process of development and implememaifcEOPs and SAMG is based on the
symptom-oriented approach to unit control in emecge situations, which has been
developed within the Westinghouse Owners Groupufots delivered by Westinghouse to
power plants in the United States and elsewherkjtampplication to the VVER design. Also

a well-tested approach has been taken over fofication, validation, implementation and

training.

EOP, SDEOP and SAMG are regularly updated, inclydindings both from practicing of
their use on the simulator or during emergencylsdriExternal findings (within the ,users
group” and the long-term cooperation with the Whegltiouse company) are reflected in the
documents through the so-called “maintenance pnafgra

The development of an emergency situation, apan fihe type of the operating documents
used during activities in response to a given Bdonais closely connected with activities of

the emergency response organization in agreemetit thie internal emergency plan

(declaration of the level of an extraordinary eyent

Preparedness of the shift and technical persormahanage technological accidents is
regularly verified during training on the full-so®gimulator in presence of technical support
center (TSC) personnel and during emergency dElisergency drills are conducted at least
4 times a year so that each shift of the standiggrozation of emergency response (SOER)
participates in the drill at least once a year. @hks include also preparations for variants of
operative interventions under aggravated conditiolgpropriate procedures have been
developed for activities of emergency teams undgravated conditions for their protection.

The actual drill in the use of SAMG (under the supgon of Westinghouse experts) during

management of severe accidents at Dukovany NPHemeélin NPP was conducted after the
introduction of SAMG into use.

Possibilities of the existing equipment

This method anticipates that standard means maysbd beyond the framework of their
purpose foreseen in the design, e.g. during begmstgn basis accidents. Even the so-called
non-standard solutions may be used to remove heab fRC, e.g. by simultaneous
cooperation of operating and safety systems.

Additional strategies have been developed for abhéydesign, highly improbable situation,

with a total loss of ability to remove heat frometheactor core (loss of secondary heat
removal simultaneously with a loss of ability ofirpary feed & bleed), in order to ensure

secondary heat removal with the utilization of éxésting equipment beyond the framework
of their designed purpose.
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Possibilities to use mobile equipment

The company fire rescue services (LFRS) are availabboth Dukovany NPP and Temelin
NPP sites with adequate firefighting techniques theg have been trained to intervene at any
place on the site.

EOPs and SAMG for Dukovany NPP already includeuse of mobile LFRS means on the
site. Mobile LFRS pumps can be easily used as tmmnative method for making-up of
demineralized water directly into SG. Another altgive option is the use of firefighting
techniques to make up for evaporated coolant anagiatain temperature of fuel in SFSP.

According to the applicable legislation, it is alpmssible to deploy basic and other
components of the integrated rescue system (compeaujcal center, Czech Police, Czech
Army...). Based on the level of extraordinary eventtbe nuclear facility the individual

groups operating within the rescue system perfoasks leading to liquidation of the
extraordinary event on the affected facility ofitoitation of its consequences.

3.2.1.2 Measures for assurance and management of power qup
Dukovany NPP

A key role in the assurance of long-term electower supply at Dukovany NPP is played by
the power supply from Diesel generators. The suppBiesel fuel in the operating tanks for
each DG is available for at least 6 hours. EachHa& also one mutually connected pair of
supply tanks, with the minimum volume of 110 af fuel. The Diesel fuel is re-pumped from
the supply tanks into the operating tank autombyicaased on the level decrease in the
operating tank. The pumps for fuel delivery are posupplied from the respective DG. The
overall supply of Diesel fuel is 114.5°mand it is sufficient for operation of one DG far a
least 144 hours (in reality ca. 160 h), i.e. 6 ways without the necessity to make up the fuel
from external sources.

Demineralized water is made up into SG from theteg supply of demineralized water in
the tanks 3x 1000 frfor each double- unit, which is sufficient for BZor all 4 units. Jointly
with the supply of coolant in the feed water taRkMT), the coolant available for making-up
of SG of all four units of the plant is sufficiefdr ca. 4 days. Apart from the coolant in the
tanks of demineralized water, steam generatorslbaalternatively also supplied with mobile
means from cooling tower pools or other sources.

When using a conservative approach, the waterragsét Dukovany NPP (when considering
only halves of central pumping stations CPS ¢ @S Il, the level in the cooling towers at
the minimum of -2.55 m) provide ca. 75 564 af water. This supply is sufficient for 931 h
(ca. 39 days) of residual heat removal (i.e. opmmabf ESW pumps) after the reactors
shutdown without making-up of water into the Dukoy&PP systems.

Temelin NPP

Diesel fuel management system is available oniteeas a supply for long-term operation of
DG and it can be used also for other potential teobiesel aggregates. All design Diesel
generators available on the site have their owrs@iéuel tanks, which have been sized
for autonomous operation (without making-up of Bidsel) at the maximum load:

» for emergency DG for at least 48 hours (in redhigy time is even longer),
» for the shared DG (supply of appliances from batits) for ca. 12 hours.

In case a longer operation is required it is pdssio get more Diesel fuel through
a connecting piping on the technological bridgesnfrthe Diesel fuel management system.
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Nevertheless, pumps in the Diesel fuel managemgsiers are not supplied from the safe
(secured) power supply and therefore more Diesthviwuld be delivered by tank trucks.

Demineralized water is made up into SG from supahks 3 x 500 rhof the emergency SG
supply for each unit and also tanks 2 x 770simared by both units. This supply is sufficient
with a margin to cool down the units into a colahdition (based on the design the emergency
supply system for SG alone is sufficient to coalvdahe unit into the cold condition) or to
maintain the units in a hot condition for ca. 721t

Due to the existence of three redundant ESW systehas been demonstrated that the heat
removal into the ultimate heat sink can be enstoedt least 30 days, subject to the condition

that all safety divisions will be used graduallytbat the supply from CBSS of non-operable

ESW systems will be re-pumped with mobile mearthéooperable ESW system.

3.2.2 Further steps to be taken by the Licensee

3.2.2.1 Measures available for increase of capacities forcaident management

Despite several diverse systems for implementatadn each strategy for accident
management, opportunities for further safety improent have been identified also in the
personnel ability to manage severe accidents.

In the administrative management area it is pdeiby the severe accident management
guide for shutdown conditions (shutdown SAMG), whibas not been finalized yet.

Nevertheless, EOPs, SDEOPs and SAMG are reguladiatad by means of the so-called
“maintenance program®.

In respect to personnel, there may be problems tvéhr availability on the site, or usability

of the emergency control center (ECC) and thus wht#h management of activities, with

decision-making about high-risk variants of solatiduring management of emergency
situations and, last but not least, with commuinceand warning of the personnel.

Plans for further improvement of resistance of #wasting systems seek to evaluate
preparedness for management of extraordinary smnhsfrom the backup emergency centers
(in case the site is not accessible) and in a gieri@view of nomination of the professionally

best SOER personnel.

In order to improve effectiveness of the accideahagement system measures will be further
elaborated in the following areas:

» organizational provision of the maximum effectivee of the existing capacities or
definition of additional capacities for managemehtpredictable NPP conditions (all
the site is affected, loss of control centersrokEmency preparedness, loss of systems
for communication and warning, decision-making dbosky variants of solution,
personnel alternation, extreme natural conditions...)

» finalization of some technological procedures/mstions/manuals for management of
selected beyond-design basis conditions and seeerdents at NPP (shutdown SAMG,
SAMG for damaged fuel in SFSP, EDMG, ...) with thgealive to ensure cooling and
heat removal from RC and SFSP and to prevent reiifeareleases

* improvement of personnel training in severe acdigdeanagement (use of a simulation
tool for displaying of parameters, phenomena andawer of the unit for specific
scenarios of severe accidents)

» additional technical measures to ensure non-teolgieal supporting functions (access
to the objects, availability of firefighting teclyuies, provision of ECC and shelters,
systems of physical protection, ...).
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 alternative means to ensure long-term functionatroonication between all groups of
the accident management system.

3.2.3 Conclusions made by the Licensee

3.2.3.1 Performance of NPP stress tests

Stress tests of nuclear power plants requestechéyEuropean Council are defined as a
targeted evaluation of NPP safety margins andteesie in response to the events in Japan at
NPP Fukushima Daiichi after the earthquake andespent tsunami on 11 March 2011. The
task specification required an analysis of a colipam of extreme situations that may lead to
a severe accident of the nuclear installation,ndigas of their low probability. This should be
taken into account when reading this report.

Based on the facts identified during the accideanNBP Fukushima Daiichi, international
nuclear institutions have issued a number of canchs and lessons learned (for the nuclear
industry and national nuclear regulators) appliedbk all types of reactors. The submitted
report summarized results of stress tests as gmbcih the declaration by ENSREG
(European Nuclear Safety Regulators Group) of 13rckla2011 “EU Stress Tests
Specifications®. The stress tests are a part obrapcehensive evaluation of NPP safety,
which is related to international documents pulddsin connection with the given event, e.qg.:

WANO  SOER 2011-2, Fukushima Daiichi Nuclear Station FDaimage Caused by
Earthquake and Tsunami, March 2011.

WANO  SOER 2011-3, Fukushima Daiichi Nuclear Stat®pent Fuel Pool/Pond Loss of
Cooling and Makeup, August 2011.

INPO Special Report on the Nuclear Accident atRblkushima Daiichi Nuclear Station,
November 2011.
IAEA International fact finding expert mission dfet Fukushima Daichi NPP accident

following the great east Japan earthquake and tsiii& June 2011.
US NRC Recommendation for enhancing reactor safedtye 21th century, 12 July 2011.

In its letter of 25 May 2011 SUJB requestéBZ, a. s. to perform the stress tests. The
Qerformance of the stress tests was regulated bgrder issued by the director of the
CEZ, a. s. Production division which specified tkhee and method of their execution.

The evaluation was performed by specialists in earclsafety, designing of nuclear
installations, accident management, emergency prdpass and research of phenomenology
of severe accidents, who have been fully qualiffed such activities. The evaluators
proceeded in agreement with a deterministic appredth the anticipated gradual failure of
all preventive measures during the evaluation tfe@xe scenarios.

Results of stress tests at Dukovany NPP and Terh#ti, as a targeted evaluation of NPP
safety margins and resistance requested by thepBano Commission, have confirmed
effectiveness and correctness of resolutions adagadier about implementation of measures
to increase resistance of the original design. biadition was found that would require an
urgent solution. The plants are capable to safelydle even highly improbable extreme
emergency conditions without endangering theiraurdings.
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3.2.3.2 Results of stress tests from the viewpoint of condlled severe accident
management at NPP

Dependence on activities of other reactors on thées

Due to the independence of electric power supplyinafividual units from external
and internal sources (including emergency sourae$joth sites, the electric power supply
sources of one unit may be conveniently used ie c&SBO at the other unit.

Dukovany NPP

On the Dukovany NPP site there are 4 reactor uaitanged into two double-units.
Containments of the individual units of each doulohd are strictly separated during the
operation and there are no risks of atmosphereaggalirom one unit into the other. Fuel
storage pools of the two units are situated indinv@ed reactor hall. In case of an accident
during refueling it is necessary to address thaeissf spreading of Ra substances in the
shared reactor hall and into the open containmiethieoaffected unit.

Reactors are completely independent in terms difn@ogy, nevertheless many systems and
auxiliary and supporting equipment can be shareg,adectric power supply, cooling water
circulation, fire water, etc. The systems can leraonnected between all units.

ESW pumps from one main production building areiad#d in one CPS building, with
electric power supply from the respective units th& delivery routes are shared by main
production building so they can be used for botitsuaf that main production building,
i.e. 12 pumps supply ESW to 2 units.

Under emergency conditions the double-unit arrareggnof the auxiliary systems enables
replacement or making-up of media in the tanksabéty systems (ECCS) from the adjoining
unit. If only one unit in a double-unit is affectédis possible to use water in the passive
emergency system XL of the adjoining unit, whichymepresent at least 1000 wf HsBOs;
solution.

Temelin NPP

At the Temelin NPP site there are 2 units, indepahiah terms of technology and separated
in terms of construction. Each Temelin NPP unit®&SP in its respective containment.

The equipment shared by both units includes supglwiith raw water from the Vitava River
and CBSS for the transfer of heat from RC, SFSPeauipment of safety systems into the
atmosphere as the ultimate heat sink.

Apart from CBSS (passive, seismic resistant objeatsother technological systems for heat
transport are mutually independent and structussparated for both units.

Other shared equipment, which may be significantsevere accident management, is the
supply of boric acid solution kept in the auxilidsyilding of active operations for both units.

It represents an additional supply of 1606 awmailable for both NPP units (the volume is
comparable with the quantity of boric acid soluterailable in the containment sump).

Potential effects of other equipment in the site mximity, including assumption of a
limited capacity of personnel trained for accidentsmanagement at several units at a
time

No such equipment is situated in the proximity akbvany NPP.

In the proximity of Temelin NPP units, in the minim distance of 900 m, there are three
branches of a transit gas line. It has been demaiadtthat in case of simultaneous rupture of
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all three gas lines across the full diameter, vaiteubsequent gas outburst and ignition, the
effect will not adversely affect the equipment teasures safety of Temelin NPP units.

The capacity of the shift personnel at both sigesuifficient for the initial activities; however,
for a long-term management of emergency conditiah&ll units at the same time the
personnel shall be deployed in a special reginter(ating and additional personnel at highly
exposed workplaces, time for rest, food and manageéwt available resources).

Loss of communication equipment or systems

Backup power supply for operation of communicatimeans used for warning of personnel

on the site and for communication of the key pemsbfECC, shelters, LFRS, SUJB, IRS,

MCR personnel) is in case of a loss of power supplgamage of the infrastructure ensured
mostly in hours. Sirens on the objects have no tgag@ower supply. The site address system
has no backup power supply. Sirens in the objeate ltheir own accumulator batteries. The
operating address system has a backup power supply.

In case of a long-term SBO a loss power supplyetephone switchboards of cooperating
network workplaces outside Dukovany NPP or TemBIRP may occur, except the central
control center of the Czech Transmission Grid (CP@&ha and the backup control center of
CTG Ostrava that have their own DGs.

The recovery of power supply from sources outsidé&dyany NPP (e.g. from hydropower
plants DaleSice or Vranov) or Temelin NPP (fromropdwer plant Lipno) is conditional on
cooperation (communication links) between sevextdreal entities(CEZ, CTG, E.ON).

In case of infrastructure damage the communicaigtween the intervening individuals and
control centers might by disrupted, as well as comication with external state
administration bodies (crisis management teamsUf8Sand of the respective region, IRS,
etc.), because availability and operating timehaf é€xisting communication means is fairly
limited. Fixed telephone network, mobile telepham@dwork, radio sets, warning means etc.
are not secured against extensive damage of thesinicture. However, the communication
via radio sets used by LFRS to communicate witlelotRS parts remains available all the
time.

Worsening of performed works as a result to high loal radiation intensity, radioactive
contamination and destruction of some equipment othe site

In case of NPP damage the use of supporting amdnattve technical means would be
addressed through the established mechanisms efiteggency response organization. If the
emergency control center cannot be used for arsoreawhatsoever then backup centers are
available (for Dukovany NPP in Moravsky Krumlov aridr Temelin NPP inCeské
Budgjovice) with a limited quantity of information nexsary for management of
extraordinary events.

In case the plant is not accessible the situationldvbe addressed by limited alternation of
the personnel and the personnel would sleep onitl®r its close proximity (in shelters and
ECC, possibility to use the building of the infortioa center).

Each shelter at NPP is provided with equipmentpi@tection of persons against effects of
radioactive substances, warfare poisonous gasedialatjical substances. In terms of the
construction, the shelters are designed to propidéection to persons against effects of
penetrating radiation. Technical equipment of thelter enables their operation for at least 72
hours (including food, drinks and hygiene). Theibaxuipment of the shelters includes
dosimetric devices to measure surface contaminatioth dose rate, a supply of spare
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emergency protective equipment, spare clothes,n@dirophylaxis means, means for
communication with the emergency response boardBJBRorkplace. The distribution of
spare emergency protective equipment and sanitatgrial is performed by members of the
shelter team based on justified needs and requirsno¢ sheltered persons.

Although no heavy technology is available direatly the site to remove debris from the
backbone and access roads that might be blockdd debris from non-seismic resistant
objects, intervention instructions of the emergemegponse organization (OER) specify
potential use of the means through IRS.

Effect on the accessibility and habitability of themain control room and emergency
control room and measures to eliminate or to managsuch a situation

The equipment of the main control room (MCR) andesgancy control room (ECR) is
situated in the room adjoining on the containm@ntorder to use breathing devices in MCR
is in the competence of the Unit Shift Supervidd&§). Provided MCR cannot be used then
the operative management personnel will be moveal HCR in a controlled manner. The
relocation of the personnel from MCR to ECR mayirbjustified cases also decided by SE
or USS (or Safety Supervisor). ECR may be used doitor operating parameters and to
control components of safety systems in a simidaps as in MCR.

MCR rooms and, to a lesser extent also ECR roomddde affected by radiation at a high
pressure and, at the same time, at high radiatasesdinside the containment or at high
releases of fission products from the containment.

MCR and ECR at Temelin NPP are equipped with fitica ventilation systems power
supplied from UPS safety systems, so they are ddabiteven in cases of anticipated leakage
of fission products. Dukovany NPP has a project ties been approved and prepared for
implementation to equip MCR and ECR with additiofiélation and ventilation systems. At
present, a threat to the personnel would be adehbtdsg evacuation of MCR personnel, based
on an order of ERB commander, based on evaluatiotheo radiation situation when a
criterion specified in an action instruction isfiiléd (subsequently, only short term entries
would be considered to perform actions).

Feasibility and effectiveness of measures for manament of accidents under external
risk conditions

No acute shortcomings have been identified in mstmefulfillment of safety functions as a
result of external threat to NPP:

* Procedures and strategies (EOPs) have been deglalopeder to ensure fulfillment of
safety functions for the stage before RC damagef@anthe stage after fuel damage in
RC (SAMG). Due to the symptom-based approach tolirdgawith emergency
conditions their applicability is not limited to meequences of external conditions.

* Neither EOPs nor SAMG (with the exception of LFR®ams at Dukovany NPP)
anticipates any other mobile or non-technologicabns or deliveries. A potential use
of supporting and alternative technical means wda@dperatively addressed by using
mechanisms of the emergency response organizé&omrumentation for management
of emergency condition in the emergency controlrédd&CB) and technical support
center (TSC) uses the assumption of access toiddECC or TSC. However, no
documents have been developed for cases of activatiemergency control board and
TSC in other locations.

* NPP personnel is sufficiently qualified and trairieduse EOPs and SAMG, as well as
to perform evaluation of damage of the equipmetdrafeismic events. The personnel
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are also trained to perform manipulations to brsupply from internal or external
sources in case of SBO.

* In respect to IOER or SOER shift personnel no tslbanings have been identified
concerning the number of personnel necessary tagatet the above-mentioned
consequences of beyond-design basis events.

In case of an extensive damage of infrastructui lang-term unavailability of the site
(collapse of buildings, damaged communications ¢be alternating personnel would get to
the site only with difficulties. In that case trexjuired activities would have to be provided for
by the personnel present on the site at the tintheoevent. However, the network of access
roads and bridges over waterways in valleys inglaat’s proximity is so dense that it is
practically certain that the access to the platith@ always possible from one direction. The
alternation of personnel would be dealt with opeedy, in cooperation with state
administration bodies (IRS, Czech army, etc.).

It would not be probably possible to use sheltéenwergency preparedness or the emergency
response board workplace or technical support cemach are situated under seismically
non-resistant objects. Activities of TSC and ERBulddbe in this case performed operatively.

Unavailability of energy supply

At both sites, Dukovany NPP and Temelin NPP, thistiey capacity of accumulator
batteries SPS category | might endanger performahseme interventions and disable some
measurements. The time may be extended by a dedtrdlsconnection of non-essential
appliances. These activities have been alreadyded into the existing EOP and SAMG.
The scope and the order of the equipment and coemp®nwhich would be disconnected to
reduce the battery load depends in their importamgespect the ongoing emergency event
and the employed strategy. The purpose of relieloag of the accumulator batteries is to
ensure the longest possible functioning of 1&C &#dMS systems (control and monitoring of
parameters) and power supply of equipment necedsargxecution of essential safety
activities (start of DG and renewal of power suppdplation of routes that remove coolant
from I.C., regulation of pressure in SG and in li€olation of the containment, etc.).

SAMG anticipates the option to use portable eledtfRS control boards to control some
drives directly from the switchboards.

Management of hydrogen risks in the containment

Containments of Dukovany NPP and Temelin NPP uweniés equipped with a system for

liquidation of post-accident hydrogen which is pyeed only for design basis accidents. This
system contains passive autocatalytic recombinaasitas able to liquidate in the long-term

the hydrogen released during design accidents astigecident conditions and thus to
maintain concentration of hydrogen at values atctvlit may ignite only under conditions of

design basis accidents. The existing system ofdggdr liquidation may not be sufficient for

severe accidents. However, design preparations s currently under way for installation

of a system for liquidation of hydrogen generatedavere accidents.

Potential failure of measuring and information sysems

Most of the required information about the condit@f components and values of parameters
necessary for severe accident management areladediaP AMS.

All systems important from the viewpoint of safetse qualified for design basis accidents
and post-accident conditions. They are not qudlifer conditions of severe accidents but in
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many cases the measuring scale takes into acceguitrements for management of an early
stage of severe accidents.

A limited set of parameters is used to diagnose dheident condition and to verify
implementation of the selected strategies. Measwades of selected quantities from
standard instrumentation are used for verificat®everal quantities are determined for each
parameter which may be used for its verificatioalfe, trend). Always a direct measurement
of the required parameter is used and one or dewverasurements of alternative quantities,
which may be used to derive the value or trendhef required parameter. In some cases
during severe accidents it is impossible to evaluhe value or the trend of the required
parameter based on directly measured values, ditieeto their unavailability or absence of
the measurement of the given parameter. In thosescaomputation tools are used to
determine the required parameter (simple diagrdmam@meter dependence). The inputs into
the computation tools may be either directly meagwalues or previously specified, defined
values.

The ability of the measurement systems to surviveanditions after a severe accident has
not been verified but they are expected to be@afitly robust to resist conditions of a severe
accident at least for a certain time.

3.2.3.3 Results of stress tests of controlled severe academanagement from the
viewpoint of Dukovany NPP technology

Activities after fuel damage in the reactor pressue vessel

The fundamental cause of severe accidents is inguff removal of residual heat released

from fuel in RC. A beyond-design damage of RC meatwal exceeding of the temperature

of cladding 1200 °C, when the steam-zircon reactiewelops. As this parameter cannot be
measured a set point was specified the transitoBAMG as the temperature of 550 °C

at the output from RC. Exceeding of 1200 °C in giemlsive area leads to an intensive steam-
zircon reaction, which is exothermic. This mearat th much greater quantity of heat than
residual heat will be quickly released and thist gk contribute to the accident development

because it mostly accumulates inside RC.

The renewal of heat removal from RC on II.C. sidéhvalternative means is performed in
agreement with EOP, i.e. before transition to SAM&irther, activities associated with
depressurization of I.C. are performed with thesotiye to enable injection by low-pressure
pumps into I.C.

There are two permanent methods to prevent a lbssaling of RC from developing into
a severe accident:

» recovery of heat removal via SG (alternative makipgof SG from low-pressure
sources, including making-up of water with LFRS msa

* heat removal by making-up of coolant into I.C. ateddraining through an escape
opening in the primary system (during LOCA) or tgh open valves in the pressurizer
(feed & bleed).

EOPs also include alternative strategies:

» depressurization of the primary system or coolirgg I1.C. side, which may lead to
initiation of the hydro accumulators or even lomegsure emergency or alternative
sources,

» recovery of availability of high-pressure systerhgemergency making-up or alternative
high-pressure systems of emergency making-up i@to |
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» use of the remaining coolant in the loops with @éd start of MCP, even if it may lead
to its destruction.

When using a conservative approach, the fuel damame be linked with the start of the
steam-zircon reaction associated with a massivdygtoon of hydrogen, which precedes the
start of a loss of RC geometry. Symptoms of RC dmnay melting include, apart from the
continuously growing temperatures, particularlyvgrg concentration of hydrogen in the
containment. With regard to the rate of hydrogenegation before the loss of geometry, the
concentration of hydrogen may not be manageablécwutly quickly by the existing
recombiners. However, there is still a sufficiente for potential safe ignition hydrogen in
the early stage (tens of minutes).

A typical time from the entry into SAMG to damageRPV integrity by the melted core is
ca. 7 hours on the condition that all methods olaat delivery into the vessel have failed.

The strategy for renewal of heat removal is addeds SAMG by means of depressurization
and particularly making-up of I.C. In this stagetloé accident it is no more possible to use
cooling of I.C. from the II.C. side and therefohe ttoolant needs to be delivered directly into
the reactor vessel. SAMG recommends to start dglieé water at the moment when the

source is recovered to supply a quantity greatem the minimum flow rate necessary for RC
flooding. The minimum flow rate specified in SAMG the flow rate evaporated by the

residual heat in RC.

The risk of vessel failure would be significantgduced by implementation of the strategy to
cool the vessel from outside by flooding the reactavity. The completed analyses have
shown that the VVER 440/213 design is conveniemifthe viewpoint of keeping the melt
inside the reactor vessel and its cooling from idetsalthough the original design did not
anticipate this measuréarticularly the residual power of the reactor eylow which
guarantees low heat flows on the outer surfacbefessel in the area of bubble boiling with
a big boiling margin. The vessel has no penetratiats bottom part. The reactor cavity ranks
among the lowest places in the containment andage ©f a loss of water for emergency
cooling it is sufficient to discharge bubbler conder trays to flood it.

The decision about the increase of resistance &bizany NPP design in respect to severe
accident management was adopted after completiadgheoPeriodic Safety Review in 2006.
Some adjustments have been already completed oovaoik NPP units that lead to cooling
of the vessel from outside. The adjustments incjudrearily closing of the drain at the cavity
bottom, a measurement of water level added indhetor cavity room and adapted intakes of
the ventilation route TL11 into the reactor cavibom, including preparation of suction
openings so that they can be equipped with inlétega The measures to be completed
include certain adjustment of insulation in thetbot part of the vessel, so that it does not
prevent water from getting to the vessel, and madjustments in the bottom part of the
cavity room (screens) and in the upper part ofrtieen (steam removal into the containment
from the reactor cavity). All those activity supptire strategy mentioned above.

Activities performed after disruption of the reactor pressure vessel

The performed analyses have shown that if the antithside the reactor pressure vessel
cannot be stopped the vessel would fail in itsdrotpart. After RPV damage the material
would relocate from the vessel and gradually it foagn a dense layer of debris which might
be hard to cool. The debris would melt through amedract with concrete even under a
potential water layer which would be unable to reembeat because it might be isolated from
the debris by film boiling. The main consequenceths stage of the accident could be as
follows:
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1. additional production of hydrogen from non-oxidiz&d, steel in the debris and
concrete reinforcement,

2. penetration of the melt through the reactor cawiayl,

3. production of hydrogen from interaction of the melth the concrete of the reactor
cavity bottom is much slower than in case of clagdixidation. It is by two orders of
magnitude lower than the production of hydrogemfrihe reaction of water steam
with zircon cladding.

4. The penetration of the melt through the cavity walmore serious than penetration
through the cavity bottom because:

» the penetration of the melt through the wall in thdial (horizontal) direction is
faster than penetration in the axial (verticalgdtron,

» the wall (2.5 m) is thinner than the bottom (3.1 m)

» the cavity wall forms the boundary of the containinehe debris penetrates the
bottom and gets into the base plate (sub-base)remtie fission products are
retained.

In a VVER 440 reactor the door in the cavity woblkl protected against contact with liquid
debris for some time with tough debris or crustatry case it is not possible to exclude a
small damage of the containment shortly after #xesel bottom failure as a result of a failure
of rubber gasket on the door.

The door could be protected by flooding of debnighie cavity. Even with damaged gasket
there is still the gasket of the outer door whiclgh prevent leakage of water and thus
protect the door. This method of door protectiors mot been analyzed and all these
considerations are based on an expert estimate.

Provided all measures are adopted to prevent tloe fdolure then the melt penetration
through the cavity wall may occurs only ca. 4 dajter the vessel bottom failure. This
represents a major late damage of the containmérnhat time the concentration of fission
products in the containment would be already low.

The strategy of cooling of the melt is a part ofMBA “Flooding of the cavity”. The current
configuration of the plant provides the opporturtityflood the cavity by spillway but this
requires water from two TH tanks (low-pressure EC@sd bubbler condenser trays. The
SAMG therefore considers discharging of bubbleydraincluding a check whether the
drainage of the box is closed in order to preveotetiosses. The strategy also anticipates the
use of water from the adjoining unit.

The main contribution of the strategy of floodimg tdebris in the reactor cavity is the cooling
of the steel door and interception of fission prdueleased from the interaction of the melt
with the concrete.

Management of risks of hydrogen presence in the ctainment

Containments of Dukovany NPP units are equippet witsystem for liquidation of post-
accident hydrogen designed only for design basiglants. For design basis LOCA accidents
that produce only a very small quantity of hydrogaere are 17 recombiners available
situated inside the containment.

The containment integrity in an early stage of wese accident is threatened most by a big
fire or hydrogen detonation and by a subsequehiréaiof the double door in the reactor
cavity. In a late stage of the accident the situis aggravated by penetration of debris
through the cavity. The containment may be endauyby hydrogen after the beginning of
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RC damage during the steam-zircon reaction. Duehdolarge surface of the cladding and
exothermic character of the reaction the hydrogegenerated very quickly, from 0.5 to 1
kg/s. With regard to the rate of hydrogen genenaliefore the loss of geometry the quantity
of hydrogen cannot be managed by the existing rbowrs. Also the RC debris potentially
expelled from the reactor vessel is a major sowtéydrogen. An intense hydrogen
production occurs ca. 30 minutes after the tempezatof the gas at the outlet from RC
exceeds 550 °C. The course of hydrogen developirinent the steam-zircon reaction is
substantially more intense at a high pressure bhacefore one of the first requirements in
SAMG is the instruction to depressurize I.C.

A resolution to increase resistance of the DukoVdR¥y design in respect to severe accident
management was adopted after the Periodic Safetie®an 2006. A project to develop a
system for effective liquidation of post-accidegtifogen is in the final stage of preparations,
which will be capable of handling even the hydrodepothetically generated in the worst
case scenario ( from the viewpoint of hydrogen ggien) of a severe accident. The analyses
completed by now and experience from other VVERehaanfirmed that the system made of
high-performance recombiners (ca. 30 pcs), comphedewith igniters in case of spray
functioning, is able to reduce the risk of flameeleration and exclude the risk of transition
to detonation.

Cliff-edge effects in the delay between reactor shadown and core melting

A highly effective measure for protection of thentainment before the late phase of the
accident (and related problems to the restoratiotihe source of hydrogen, melting of the
door or the shaft) would be to keep the melt ingieevessel by flooding the reactor cavity.

The longer lasting loss of cooling of RC could umdiee the integrity of RPV by melted
core. This moment is characterized by the end -oessel phase of severe accidents and the
beginning of ex-vessel phase. After the melt getsnfthe RPV to the bottom of the
containment an interaction starts between the amgltthe concrete. The slower phenomenon
is the melting of the foundation slab. It is thickkan the wall of the cavity, 3.1 m, and
underneath is earth which would contribute to thering of fission products. The procedure
for penetration of the melt is faster in a radrert in an axial direction. The side penetration
of debris through the wall of the cavity, accordilogthe analyses, would take place about
after 4 or 5 days from the initiating event proddbat before this there was no melting of
either steel door. Water delivered into the cawafier the penetration of debris through the
vessel could extend this time and it could protieetsteel door.

Despite measures in SAMG for accident management tve objective to prevent a loss of
containment integrity, opportunities have been fified to improve the ability to maintain
containment integrity after a serious damage ofl, fwdich consist in a proposal and
implementation of other means to ensure containnmeegrity (i.e. prevention of release of
fission products) during a severe accident. Thenm@aay include particularly the system for
liquidation of hydrogen in the containment and nuees for localization of the melt on the
containment bottom.

The opportunities for improvement of defence inttleduring events that may lead to a

severe accident are provided in the table belowe ®Efle contains also the areas where
additional analyses are required because they weteavailable at the time when the

evaluation was performed.

Some of the measures (in the note marked as “ Ritg") would have been implemented
even without this targeted evaluation, whose oustpaily confirmed effectiveness and
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correctness of the earlier adopted resolution f@ement measures that improve resistance of
the original design.

Tab. 2: The opportunities for improvement of defeiredepth during events that may lead to a severe
accident 1

Opportunity for Corrective measures Deadline Note
Improvement (Short-term |
/ Medium-term II)

Containment  integrity Increase of the capacity of thél PSR

during a severe accident system for liquidation of post- finding
accident hydrogen

Localization of the meltf Cooling of the melt fromli PSR

in the reactor core outside of RPV finding

Management of accidents after uncovering of the upgr part of the fuel in the storage
pool

The Dukovany NPP fuel storage pools are situatati@rreactor hall shared by two units. An
analysis of the course of accidents in the stogamas for shutdown conditions has been
planned for 2012. It will analyze behavior of th@opin the mode 6, i.e. during refueling, in

the mode 7, i.e. during total removal of fuel froine reactor, and in the modes 1 through 5,
when the storage pool and the reactor hall are étgrally separated from the containment.

Because the storage pools are not situated in liealte separable premises (only in the

reactor building shell) this would be followed byedease of radioactive substances into the
plant’s proximity. In case of the steam-zircon teachydrogen would be released into the
reactor hall.

The risk of hydrogen in the reactor hall, i.e. algsthe containment, has been evaluated and
results of the analyses have shown that even ifirgpan both pools fail this would not
probably lead to a concentration of hydrogen in tkactor hall that might reach the
combustion limit for hydrogen.

Limitation of leakage after a severe damage of spefuel in the storage pools

No procedures to deal with accidents associatett witmeltdown of fuel in SFSP are
available yet. Although the personnel in MCR or TSI0 not have the so-called shutdown
SAMG (SAMG for shutdown conditions), available apts are known and they consist in
continuing making-up of water and heat removal poigntial isolation of leaks from SFSP in
agreement with EOPs. The damage would occur afteelaively long time, with the
exception of mode 7, which provides a sufficientdito find an operative solution.

The principle measure to limit release into the@umding environment is to stop or to slow
down the accident by flooding SFSP with water. Ameegency system is being prepared for
pool flooding which will be combined with other nsemes in the reactor hall that exclude
presence of any operating personnel.

The reactor hall has big volume which has a pasigffect on dilution of the fission products.
Other potential measures limiting the release arfeliows:
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* In case of activity release from SFSP (or fromrénctor in the mode 6) it is necessary
to immediately switch off large-capacity systemsJentilation of the reactor hall; the
procedure is already provided in the existing E@Pshutdown conditions.

* Once all the personnel leave the reactor hall #gsential to tightly close all access
routes for the personnel into the reactor hall.

» If the unit is in the refueling mode or in casetatal removal of fuel from the reactor,
when the containment is usually connected withréaetor hall via several passages, it
is necessary to switch off ventilation systemshaf tontainment, to make sure that all
persons leave the containment and to quickly claBeaccess routes into the
containment of the unit in the modes 6 or 7. Thasasures are necessitated by the fact
that it is impossible to quickly separate the comteent from the reactor hall.

Measurements that characterize the condition of PSE®mperature, level, flow rate in
cooling system) are available on panels in MCR. ddeaments of parameters associated with
cooling of SFSP are not available in ECR or in PANSamilarly, PAMS does not have
measurements about the Ra situation in the hathenproximity of SFSP. Due to the big
volume of the reactor hall, its lower tightness dod residual power of the fuel, the
anticipated conditions are not as severe as irtbielecontainment. Most measurements will
therefore remain available. The most importantheint are measurements of activity in the
atmosphere and water level in SFSP.

Although the main objective of SAMG is to prevehétloss of containment integrity, as the

last barrier against release of fission products the surrounding environment, along with

limitation of release of fission products, SAMGalsescribes strategies that use all available
means to stop or at least reduce of release abriggoducts after the loss of containment

integrity.

Respective instructions will be developed for aeymtic use of all available possibilities to
limit leakage from the reactor hall.

3.2.3.4 Results of stress tests of controlled severe academanagement from the
viewpoint of Temelin NPP technology

Activities after the fuel damage in the reactor pessure vessel

Measures for management of accidents after a selaenage of fuel are described in SAMG
strategies that use all available means for makmd-C. in order to recover reactor core
cooling. Each individual system for making-up d®.lis able to supply a sufficient quantity
coolant for removal of residual heat from the daetafuel, although the flooding of RPV
from inside does not guarantee reactor core codilgwpuse the melting core may get into a
condition when the cooling is no more possible.

All strategies are based on the principle of caplof the damaged fuel inside of RPV,
I.e. making-up of water into I.C. With regard teetthermal output of the reactor and design
solution of the concrete reactor cavity, no posisjbof RPV cooling from outside has been
currently known for VVER 1000 units with V320 reart. This fact will be a subject of
further analyses.

Reactor core cooling in the phase after a sevengada of fuel is renewed by means of
activities described in SAMG. The following strateg have been defined to renew RC
cooling:
* Making-up of water into a hot dry reactor core wdlways positively affect
consequences of the accident. An optimum methogtsome making-up of I.C. has
been specified to minimize subsequent releasessibfi products into the atmosphere.
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* Another measure after a severe damage of fuelgeedsurization of 1.C. The purpose
of the depressurization is to reduce the pressut€i below the value under which no
direct heating of the containment may occur becahsemelt is not ejected from
the reactor under high pressure. There are sewathlods of I.C. depressurization (use
of the system of emergency I.C. venting, pressumekef valve, normal injection into
the pressurizer, SG depressurization, etc.).

Activities after disruption of the reactor pressurevessel

After RPV failure the reactor core debris moves itlite concrete reactor cavity or other parts
of the containment. If there is no water in the taonment the reactor core debris will start
attacking the containment concrete bottom andnéeraction between the melt and the
concrete will occur which will result in generatiaf hydrogen and other non-condensable
gases. The measures for management of accidestsafevere damage of fuel and relocation
of the melt to the containment bottom are describeflAMG strategies that use all available
means to make up the containment in order to ertaiaing of the melt.

All strategies to cool the melt on the containmbottom are based on the principle of
flooding melt from above. Flooding of the reactorec debris outside of the reactor pressure
vessel with water ensures heat removal from theisleind reduces the rate of concrete
attack.

One of the outputs of analyses of sequences leadiagvere accidents, as selected based on
PSA Level 2 results, was the time before disrupgbRPV integrity by RC melting. For the
least favorable scenario, on condition that allhnds of coolant delivery into RPV fail, the
time may be ca. 4.5 hours. This moment charactetize end of an in-vessel phase of a
severe accident and the beginning of an ex-vetsg swith all accompanying phenomena in
the containment (interaction of the melt with th@ncrete resulting in hydrogen
generation, direct heating of the containment).etc.

Water is made up into the containment as a prexemteasure in case of a severe accident.
The respective strategy in SAMG provides instrucfior containment flooding with water up
to the maximum measurable level which will ensuoghlprotection of the concrete on the
containment bottom in case that RC debris gets iR into the containment and effective
washing—out of fission products released from tle¢t.m

If the molten core-concrete mixture is flooded withater, the heat transfer from the upper
surface of this mixture will be significantly moeficient due to water boiling.

In the course of a severe accident the containweemtbe made up with standard making-up
methods from supply tanks for refueling or fromnpairy coolant hold-up tanks with and also
using an alternative method of making-up with stafile pumps or overfilling of bubbler
tanks.

Management of risks of hydrogen inside the containent

The design function of the containment is to limpdtential radiation consequences of a
potential accident on the reactor equipment ansl niieans that the containment is the last
barrier against release of radionuclides from @uetoolant in I.C. in case of an accident.

The existing measures for management of acciderits avthreat posed by hydrogen to
containment integrity are described SAMG stratethes use all available means that prevent
dangerous forms of hydrogen burning. The two regirti@t are the most dangerous for
containment integrity are hydrogen burning — fasflagration and transition from fast
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deflagration to detonation. In order to assessitkes, analysis were made of time curves of
spreading and distribution of hydrogen generatedndusevere accidents in the entire
containment. The Temelin NPP unit containmentsegrepped with a system for liquidation
of post-accident hydrogen intended for design bastgdents.

Still, the existing system of hydrogen liquidatioray not be sufficient for a severe accident.
At present, however, design preparations have badar way for installation of a system for
liquidation of hydrogen generated during severedaeds.

Analyses have been conducted with the objectiveeiermine the limit case of pressure
increase in the containment.

The analyses have shown that after a melt throfigheoreactor pressure vessel (RPV) and
relocation of the melt to the bottom of the conereeactor cavity the pressure in the
containment cannot increase to values that mighowssdy threaten its integrity. Further
increase of pressure in the containment above dhees that threaten its integrity may occur
only after the beginning of the interaction betwéa® melt and the concrete in the ex-vessel
phase.

The value of the pressure that may disrupt contamtrimtegrity is approximately 1.6 multiple
of the design pressure.

The performed analyses have shown that coolingg@fpbol of melted material in the cavity
with water may reduce the rate of concrete decoitippsand thus to postpone potential
failure of the containment until a late phase @ dccident. Decelerated decomposition of the
containment base plate will postpone or complestbp the massive release of radioactive
substances into the external environment afterctirgainment bottom is melted through. It
will also exclude a large scale steam explosion thiedreduced thickness of the melt layer
increases probability that the melt will be cootkxvn and that decomposition of the concrete
with the melted material will be stopped.

A modification was implemented consisting in cl@sof channels with ex-core neutron flux
measurements passing through the containment battarder to improve resistance of the
containment bottom in the concrete reactor caviigirsst melt through with a release of the
melt after RPV failure. The channels were closethwemovable steel casings filled with
refractory material. This solution provides for igthresistance against the melt penetration
and at the same this it does not influence instruat®n for neutron flux measurement.

Cliff-edge effects in the period between the reactor shutdowand core meltdown

Analyses of SBO scenarios with a loss of heat rexhfsam I.C on the SG side indicate that
without alternative activities described in EOPsréhis only a very short time reserve for
recovery of heat removal from I.C. The temperatfré650 °C at the output from the reactor
core could be in the least favorable case achiavezh. 2.5 to 3.5 hours after SBO. If the
temperature at the output from RC exceeds 650 °@ @mtinually increases, it has a
character of “cliff edge” condition from the viewipbof damaged fuel in the reactor core.

In case of a long-term loss of RC cooling the intggof RPV might be damaged by the
melted core. For the worst-case scenario, provaledthethods of coolant delivery into the
RPV have failed, the time may be ca. 4.5 hourss Timment characterizes the end of an in-
vessel phase of a severe accident and the begiohangex-vessel phase.

After the melt gets from RPV to the containmentttmt an interaction starts between the
melt and the concrete. The result of the interacttoa decomposition of concrete with an
intense production of hydrogen. Consequently, th@ainment bottom will become thinner
and once it reaches a value at which the remaicomgrete would break under the weight of
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the melt, the melt penetrates the lower, non-hempetrt of the reactor building. In the least
favorable case, when all possibilities of coolihg tmelt fail, the penetration of the melt into
the lower non-hermetic part of the reactor buildiegctor might occur ca. 24 hours after the
accident.

Despite measures in SAMG for accident managemet the objective to prevent a loss of
containment integrity, opportunities have been fified to improve the ability to maintain
containment integrity after a serious damage of, fwéich consist in a proposal and
implementation of other means to ensure containnmegrity (i.e. prevention of release of
fission products) during a severe accident. Thens@aay include particularly the system for
liquidation of hydrogen in the containment and nuees for localization of the melt on the
containment bottom.

The opportunities for improvement of defence intteduring events that may lead to a

severe accident are provided in the table belowe Eible contains also the areas where
additional analyses are required because they weteavailable at the time when the

evaluation was performed.

Some of the measures (in the note marked as “R&§“) would have been implemented
even without this targeted evaluation, whose ostporily confirmed effectiveness and
correctness of the earlier adopted resolution f@ement measures that improve resistance of
the original design.

Tab. 3: The opportunities for improvement of defenmedepth during events that may lead to a severe
accident 2

Opportunity | Corrective measure Deadline Note
for (Short-term |
Improvement /' Medium-term
1))
Technical System of liquidation of Il PSR finding
means hydrogen in the containment

Preparation of change of

for severe accidents equipment configuration

—

Analysis Localization of the me
outside RPV

PSR finding

To be addressed in
coordination with  other
VVER 1000 operators

Management of accidents following uncovering of theipper part of fuel in spent fuel
storage pools

In Temelin NPP units SFSP are situated in contamsn®rovided SFSP contain spent fuel it
IS necessary to maintain sufficient supply of tbelant and to ensure removal of the released
heat.

An alternative method of heat removal from SFSRase of a loss of normal cooling is the
emergency cooling SFSP by means of the containameay system.

Computations have been conducted to analyze tBeoloSFSP cooling with the stored spent
fuel. Results of the computations are the maxintemperatures achieved in SFSP during
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storage with cooling, heat-up trends and margisatoration temperature and time before the
heads of the stored fuel assemblies become unabyéstbowing the loss of SFSP cooling.

To ensure shielding of radiation from the fuel asiskes the level shall not drop below 783
cm. The location of SFSP in the containment enstina@sno undesired irradiation of persons
occurs even after the level in SFSP drops belowdhge necessary for shielding of radiation
from the spent fuel.

Because in the modes 5 and 6 (cold condition artdge) the hermetic closures of the
containment may be open and workers may be inkgledntainment to perform some works
during the outage, the health of such persons mayab risk. Therefore one of
the requirements to be met immediately after idieation of an emergency situation in the
respective procedure is the evacuation of all warkgesent in the containment during the
event and closing of hermetic closures.

Limitation of leakage after a severe damage of spefuel in storage pools

Technical means for mitigation of consequences asthaped fuel in SFSP are available
and the strategies consist in a continuing makpgyuwater into the containment and heat
removal and potential isolation of leaks from SH8Pagreement with EOPs. Shutdown
SAMG for accidents associated with melting of funeBFSP have not been developed yet.

No analyses have been conducted for damaged spehtinf SFSP. With regard to the

existence of an alternative method of making-upFSR&h the containment spray system no
long-term loss of heat removal from SFSP is exgeetghout a simultaneous loss of heat
removal from the reactor core.

The key parameter for evaluation of a loss of meatoval from spent fuel stored in SFSP is
the water level in SFSP. As long as the fuel isecest with a layer of water (even when
boiling) the residual heat will be removed from thel. Once the water boils out from SFSP
and once the stored fuel assemblies are exposey,vilil start overheating. The level in
SFSP and several other parameters, such as the sfdESW systems and flow rate of ESW
into the heat exchanger for SFSP cooling, are comeated via PAMS. Another parameter
measured in SFSP is temperature.

3.3 DESCRIPTION OF ACTIVITIES PERFORMED BY THE STATE
REGULATORY AUTHORITY

3.3.1 Overview of implemented and planned activities

Both plants have implemented practically identgpdtems for severe accident management
to ensure the"level of the defence in-depth and the system adrgency preparedness to
ensure the B level of defence in-depth. Functioning and interwected system for
management of accidents and emergency preparedreesas both power plants ensured with
a set of robust measures of personnel managentminiatrative and technical nature. The
system is systematically monitored and inspectethéystate regulatory authority.

In the personnel area the regulatory authorityestipes organization of emergency
response and assurance of activities to be meeidrby individual functions; in the
administrative area the authority supervises amantation of the respective procedures,
guides and instructions and the use of capacitiegechnical supporting centers; in
the technical area it supervises assurance oftiumof the requested scope of technical
means for implementation of the strategies. Thehaiily also monitors practicing of
interventions in case of extraordinary events ie first (preventive) phase of event
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development by the personnel in continual shift rapen. The practice also includes

situations when the event scope grows beyond thacty of the personnel in continual shift

operation and when the second phase starts (tmotigaf consequences), during which the
emergency response organization is activated. §ubsdly, the authority monitors takeover

of responsibility for management of interventionsthe plant’s emergency response board
supported by the Technical support center.

It is required that all necessary activities dureagraordinary events shall be managed and
performed from protected places. TSC and ERB thamage strategies under SAMG are
situated in the emergency control center (ECC),ctvhhas been designed as a secured
workplace habitable also in case of activity redeago the atmosphere. In addition to the
regulatory monitoring mentioned above the followaddivities are subject of regulatory body
monitoring, as well:

— activities for implementation of strategies perfedroy the shift personnel from MCR
or ECR

— practicing of procedures to deal with technologieakcidents based on strategies
contained in EOPs, while the main priority is émeéw heat removal from the reactor
core and to prevent damage of tfie Harrier against release of fission productsl!(fue
cladding)

— transition of strategies for mitigation of conseqoes of severe accidents contained in
SAMG, while the main priority is to prevent damagfethe 3° barrier against release
of fission products (containment), which is thst lmtact barrier at that time

— updating of EOPs and SAMG to include findings frpnacticing of their use on the
simulator or during emergency drills and extefiraings.

SUJB is involved in practicing of situations assteil with a response to an extraordinary
event. When declaring a particular level of an axtdinary event (Alert, Site emergency,
General emergency) the authority evaluates aacbinadf emergency response organization,
with an internal part (IOER) consisting of shiftreennel, and standby emergency response
organization (SOER) consisting of NPP specialisthmgcal personnel who are on standby.

A system of qualification requirements is in plageselect the shift personnel and workers for
SOER and additional criteria are considered thke t@mto account their knowledge and
expertise. Preparedness of the shift and techpearabnnel to manage technological accidents
is regularly verified during training on the fulkae simulator in presence of TSC personnel
and during the emergency drills.

The organizational method to manage extraordinaents (including severe accidents) is at
both power plants specified in the internal emecgerans approved by SUJB.

Local fire rescue services (LFRS) are availablbath sites in agreement with the legislative
and regulatory requirements, with appropriate ifjfging techniques and training to intervene
at any part of the site. The pumping equipmenhefltFRU belongs to the major mobile non-
technological means available for transport and goghof fluids.The program of accident
management at Dukovany NPP and Temelin NPP isgedwvith an analytical support. The
analytical support is based on probabilistic - dateistic approach which consists in
selecting the most probable emergency scenarioknigéo severe accidents and subsequent
deterministic analysis using integral computatiodes. The result of the analytical support is
a summary of findings that consist in understangihgnomena during severe accidents and
their timing, identification of potential weaknessaf the design, determination of activities
for mitigation of consequences of severe accidevaidation of activities to respond to
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severe accidents and identification of a sourcen tlar evaluation of potential radiological
consequences. Also a simulation tool is availabldisplay phenomena for specific scenarios
of severe accidents.

VVER 440/213 reactors in operation at Dukovany NRd&e a specific design of the
containment equipped with a passive condensatistesy(bubbler condenser system) and its
basic function is to reduce pressure in the metoir air and water steam in the reactor
hermetic zone following the maximum design bas@dent (guillotine break of the primary
piping with the diameter 500 mm) by condensatibwater steam in special trays filled with
H3BO;3 solution, with a subsequent isolation of non-caorsgel gases in hermetic air traps with
check valves. At the same time, by creating underssure against the surrounding
atmosphere, the system minimizes potential releageaadioactivity outside the hermetic
premises.

Due to limited information about the experimentatification of the system from authors of
the original design and due to the need to expamvledge and ability to model integral
behavior of the system and partial physical phemaria the conditions of large and small
LOCA accidents, numerous international projects stndies were organized jointly in 1990s
by countries operating those types of reactors. pitwgects were supported by national
regulatory authorities of the countries that usisunf VVER 440 type and in some cases they
were also coordinated by the national regulatoth@ities.

The completed studies provided a positive, factum objective evidence that the bubbler
condenser system is qualified for the conditionghaf maximum design basis accident at
VVER 440/213 reactors and that it performs its tsafenction under those conditions —
keeping the integrity of the reactor hermetic zamel prevention of release of radioactive
substances into the environment. At the same tineestudies provided data for validation of
computation codes used for modeling of processélseircontainment during beyond-design
basis and severe accidents.

Apart from the above-mentioned measures proposedodiit power plants, SUJB is
considering a proposal to Temelin NPP to analyze plossibilities and variants of
modification and completion of the design with digective to introduce ventilated
containment for severe accidents (type Il). Thikitsan has been already implemented in
various forms at many NPPs in the West. The praeedbould be coordinated with other
operators and regulatory authorities of countrigarating VVER — 1000 reactors.

SUJB will further propose t&€’EZ, a.s. to consider establishment of a joint eerior
operators of VVER reactors so that they can helghezther in case of severe accidents
(Dukovany, Jaslovské Bohunice, Mochovce, Paks) hasetheir mutual similarities. The
joint center for severe accidents would enable ftecBvely solve the issue of expensive
mobile Diesel generators, heavy technology andro#iggiipment which with the utmost
probability will never be used.

3.3.2 Further steps to be taken by the state regulatoryahority

An analysis of PSR findings from evaluation of €lzeNPPs following the events at NPP
Fukushima Daiichi has shown that there are no newteasafety findings and that it is
necessary only to consistently continue fulfillmehthe prepared schedules and to complete
or to finalize and to deepen the prepared measures.

SUJB will make sure that the Licensee implemengsréspective measures specified in the
approved schedules.
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3.3.3 Conclusions by the state regulatory authority

As it has been described above, no problems haae foeind requiring an acute solution. The
proposed measures have been elaborated to a ckvainand there is a plan for further
course of action for their performance and a scleethr their completion. The authority
monitors activities of the Licensee in agreemerth\the plan of implementation of corrective
measures from PSR or from additional evaluatioriiwihe stress tests.
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3.4 FINAL SUMMARY OF CHAPTER 3

Activities by the Licensee

Activities by the State

Regulatory Authority
(Item 3.2.1) ((Item 3.2.2) |(Item 3.2.3)|(Item 3.3.1) |(Item 3.3.2) |(Item 3.3.3)
Activity Activity Schedule |Results Activity Schedule |Conclusion
Or Available Or Available

- Taken?  |Milestones - Taken?  |Milestones

- Ongoing? |for Planned |- Yes? - Ongoing? |for Planned |- Yes?

- Planned? |Activities |- No? - Planned? |Activities |- No?

Topic 3
Management of Severe Accidents and Recovery of Sgféunctions of Units on the Site
Increase capacity off Ongoing Medium- No Ongoing Medium- No
the system for term 2015 Regulatory| term 2015
liquidation of post- activity
accident hydrogen at
Dukovany NPP
System for hydrogen Ongoing Medium- No Ongoing | Short-term No
liquidation in the term 2018 Regulatory 2013
Temelin NPP activity
containment for
severe accidents
Dukovany NPP — Planned Medium- No Ongoing Medium- No
Cooling of the melt term 2015 Regulatory| term 2015
from outside of RPV| activity
Temelin NPP — Planned Medium- No Ongoing Medium- No
localization of the term 2018 Regulatory| term 2018
melt outside RPV activity
Temelin NPP — Planned Medium- No Ongoing Medium- No
increase of term 2018 Regulatory| term 2018
coolant supply in activity
the containment
be used for
emergency
making-up
Dukovany NPP — Ongoing Medium- No Ongoing Medium- No
adding term 2015 Regulatory| term 2015
measurements of activity
RA situation and
SFSP into PAMS
Develop Planned Short-term No Planned | Medium- No
“Shutdown 2013 NPP Regulatory| term 2013
SAMGs" Dukovany activity NPP
2014 NPP Dukovany
Temelin 2014 NPP
Temelin

Dukovany NPP — Ongoing Short-term Yes Ongoing | Short-term Yes
verification of the 2013 Regulatory 2013
analysis “Protection activity
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Activities by the Licensee

Activities by the State

Regulatory Authority
(Item 3.2.1) |(Item 3.2.2) |(Item 3.2.3)|(Item 3.3.1) |(Item 3.3.2) |(Item 3.3.3)
Activity Activity Schedule |Results  |Activity Schedule [Conclusion
Or Available Or Available
- Taken?  |Milestones - Taken?  |Milestones
- Ongoing? |[for Planned |- Yes? - Ongoing? |[for Planned |- Yes?
- Planned? |Activities |- No? - Planned? |Activities |- No?
of MCR against
radiation”
Temelin NPP — Planned Medium- No Planned | Medium- No
ensure habitability term 2018 Regulatory| term 2018
of MCR and ECR activity
after transition of
a severe accident
into the ex-vessel
phase
Training Ongoing Periodic Yes Ongoing Periodic Yes
management in annually Regulatory| annually
severe accident activity
scenarios
(Organizational
measures —
training TSC)
Analyses of Ongoing Short-term Yes Ongoing | Short-term Yes
usability of the 2013 Regulatory 2013
equipment for activity
SAMG
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4. NATIONAL ORGANIZATIONS

4.1 INTRODUCTION

In this part, the activities performed by the Lisea and state regulatory authority in relation
to the national organization are described.

The state regulatory authority is State Office Kuclear Safety (SUJB), an independent
central state administrative body in the field atlear safety and radiation protection. As for
its powers and competencies, it is subordinatetheeto the Ministry of Industry and Trade
nor to the Ministry of Environment. The SUJB budggpresents an independent part in the
state budget of the Czech Republic approved by ICRepublic's Parliament. SUJB is
headed by the chairperson appointed by the Governaighe Czech Republic. Since 1984
SUJB (soonerCSKAE) has been submitting regular annual reportstten results of its
activity to the Government of the Czech Repubilic.

The holder of the licence for the commercial plasjsration (based on Atomic Act wording)
is the shareholding company GEZ, a. s., which is the operator of Temelin NPP and
Dukovany NPP — i.e. all the nuclear power plantthasnCR.CEZ, a. s., was founded in 1992
by the National Property Fund of the CR. The mdiarsholder is the Czech Republic, for
which Ministry of Finance of the Czech Republic fpems the administration of its equity
share. The main subject of activity GEZ, a. s., is the production and sale of elecyriaitd
associated support of electricity system. It alsalsl with the production, distribution and sale
of heat.

4.1.1 Legislative environment

The base of the legal framework for this field he tAtomic Act (Act No. 18/1997 Coll., of
the peaceful utilization of nuclear energy andomg radiation), approved by the Parliament
of the Czech Republic in January 1997. The Atomit @&uthorized SUJB by the execution of
the state administration and regulation of nuckr@ergy utilization and radiation activities
and redefined the scope of its powers and compietenc

The Atomic Act defines the conditions for the pdataitilization of nuclear energy and
ionizing radiation including activities for whiché approval or permit of SUJB is necessary.
In the extensive enumeration of duties of Licensedso the duties associated with its
preparedness for the occurrence of radiologicargemey are stated among others.

The legislative framework is analyzed in the chagt®f the National Report of the Czech
Republic 2010 and more detailed requirements fofigirom the legal regulations — relevant
for the given chapter — are analyzed with more ildeia chapters 1, 2,3 and 5 of this
Extraordinary National Report of the Czech Republi

4.2 DESCRIPTION OF ACTIVITIES PERFORMED BY THE
LICENSEE

4.2.1 Survey of implemented and planned activities

The Licensee follows actively the preparation anblighing new or amended generally liable
legal regulations (Acts, Decrees, Directives), @ning the safety of operated nuclear power
plants. It also applies in its practice safety gsidf SUJB and it works with the documents
published by IAEA, WENRA and other institutions amganizations.
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CEZ, a. s., as Licensee for nuclear power plantsatipa, set-up conditions for the long-term
operation of the current NPPs and for New Buildhmy responsible and conservative attitude
to safety assurance.

The Licensee co-operates closely with a numberxtdreal subjects, i.e. with professional
institutions, universities and companies focusimgtbe research and development of the
nuclear-energy technologies, with the supplierdhef equipment important for safety, co-
operation with schools preparing the future empdsydor assuring the professional
background as well as safe operation of nuclearepmhants.

The Licensee follows and analyses carefully allittiermation about the events in the NPP
Fukushima Daiichi, it works also with the analysé®ther subjects (state regulatory bodies,
international organizations, association of nuclpawer plants operators). In accordance
with the standard relationships, the Licensee fedusimediately after the accident in NPP
Fukushima Daiichi on informing the inhabitants e tsurroundings of the operated nuclear
power plants through the mayors of surrounding wripalities who were informed
competently in this way and spread this knowledge.

The Licensee published to the accident in NPP Fukwes Daiichi several information
materials some of which were distributed into dlk thouseholds in the zones of the
emergency planning of Dukovany NPP and Temelin NPP.

The chapter 6 summarizes the overall results duatian of the safety and safety reserves of
Dukovany NPP and Temelin NPP in the light of NPRUshima Daiichi accident as analyzed
in details for individual topics in the chapters2land 3. This extraordinary safety assessment
resulted in a conclusion that no serious weaknekags been identified requiring urgent
adopting of countermeasures.

4.2.2 Further steps of the Licensee

4.2.2.1 Conditions created by the state regulatory authoriy for the safe operation
of nuclear power plants

The Licensee follows actively, through the safetpaltment, the preparation and publishing
new or amended generally binding legal regulati@msl it monitors continuously the
legislative activity of the legislative bodies dfet CR (Chamber of Deputies and Senate of
Parliament of CR — laws; central bodies of stamiadtration - implementing regulations to
laws).

Prepared legal regulations as well as valid gelyebaiding legal regulations published in the
Collection of Laws relevant for the safety of th&mM are monitored continuously by the
department for licensing which is a part of theepatdepartment. This department assuring
the legislative support for the safety of nucleawpr plants monitors also international
contracts published in the Collection of InternaéibContracts. In co-operation with other
departments of the Licensee, also EU legislatiom@itored continuously, moreover the
recommendations of IAEA, OECD/NEA and other intéior@al organizations are followed.

The survey of results of monitoring the legislatie located on the portal accessible to all the
employees of the nuclear power plants, or to thelefiEZ, a. s. company and it is updated
with the one(1)-week period. Moreover, in monthijervals, the survey of legislation for
the last month is sent by the electronic mail fatta responsible persons within the safety
department and also to all the other departmemseraed by new or amended regulations. In
case of a danger of delay, the licensing departntdotms the concerned departments
operatively by electronic mail.
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The liabilities for meeting the requirements in iindual safety fields are defined by the
internal control regulation. The departments beingaccordance with the mentioned
regulation liable for the concerned safety fieldalshincorporate the new or amended
requirements of generally binding safety regulaiontheir control documentation. Through
the control documentation, the duties for meetihg tespective safety requirements are
assigned to concerned departments (EZ, a.s., and their performance is checked
subsequently.

A detailed information of the responsibility of thhécensee for the safety of the operated
nuclear power plants is described in the chaptef #he ,National Report of the Czech
Republic for the purposes of the Convention on BaicBafety of May 2010.

4.2.2.2 Conditions created by the Licensee for the safe opion of nuclear power
plants

Meeting requirements of the national legislatiotevant for the safety of nuclear power
plants is considered by the Licensee for the minmniewvel of assuring their safe operation.
The Licensee implements safety measures abovedpe ®f the requirements of the national
legislation, if they are economically acceptabéghnically feasible and if the safety level is
increased hereby considerably. To evaluate thesasumes from the viewpoint of their
contribution to increase of the safety level and €teciding on their implementation,
recommendations of renowned international insongidealing with safety of nuclear power
plants, as well as operational experience fromrathielear power plants and the professional
support of scientific-research institutions andvensities are utilized.

For assuring the coordinated attitude to safety agament a safety department was
established determining the rules for assuringsthie nuclear power plant operation. This
department, common for both nuclear power platsiat subordinated to nuclear power
plant director and for this reason it is organizadilly independent on operational departments
of power plants. It defines the rules for assuring safety operation of the nuclear power
plant, for assuring the safety of employees, itfggars the control of observing the
requirements on the safety and protection of health persons and environment,
it evaluates the safety level of nuclear power fptgoeration, it assures the system of feedback
of operational experience in the scope of operatedear power plants, as well as in the
scope of other operators, it performs the actiatyfailure commissions and it is a not
negligible participant during evaluating and analysf safety inconsistencies and during
suggesting the remedies.

The safety department, in co-operation with othepadtments of Licensee, applies the
principles of safety culture, carries out the eatibn of the safety culture level and suggests
the measures for its increase.

The safety department has extensive and clearlgeteEompetences, a.o. it has the authority
to stop all the activities which could endanger Hadety of the operation and health of
persons up to the time of taking corresponding nness

In the responsibility of the safety departmentngnagement of nuclear safety, radiation
protection, emergency preparedness, physical pgrotectechnical safety, safety and
occupational health and safety and environmengeptiain.

Below the illustrative survey of internal activagi®ef Licensee is stated which are focused on
creation and maintaining convenient internal enwinent for assuring the safety of nuclear
power plants.
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Preparation of qualified staff

The system of recruitment, choice, psychologicabdostics and training is applied based on
the good experience and positive feedback withctireperation of individual departments
liable for staff preparation.

The target of the Licensee is to motivate schoatigates for the study of technical subjects at
secondary schools and universities, to co-operdte twem during the study and to inform
them about the perspectives in the field of powsgireering. The next step is to choose
talented technically orientated students for thetiooal and future co-operation. During the
recruitment the company co-operates systematioalth 46 secondary schools and 13
faculties of technical universities with which tbe-operation contracts were concluded. The
company organizes for selected students as wgbedagogues of secondary schools 5x a
year a three-day internship “Nuclear graduationdriy which the students have the
possibility to get information about the operatmfmuclear power plants, to get to know the
work conditions of the power plant and to deepea farticular co-operation with the
company. The condition is the verification of thgyghological fithess of students for the
preparation and performance of the profession éopermaf secondary circuit enabling to
acquire the company scholarship during the follgnvstudy at the technical university. The
same system is applied by the Licensee with uniyessudents and pedagogues for whom
the two-week Summer University workshop is orgadiizeice a year.

Moreover, the company offers to students the ptesiens and forums with experts,
competition, practice and excursions into the djpamasite of the company, consultation of
professional student papers/theses. It participatespen school days" and job trade fairs
and further activities supporting the technical@tion. The permission holder participates in
the creation of learning material or school cuddow, e.g. in co-operation with Vysma
region it initiated the establishment of the nespecialization Power Engineering at High
Technical School in febk.

The Licensee participates, through its speciakds® directly in teaching at universities,

which, in view of their professional focus, prepéne students for the possibility to work at
the nuclear power plants in the field of nucleafey, radiation protection and emergency
preparedness. These are a.o. University of Soutef@, Technical University of Ostrava,

University of Defence Brno, University of Pardubi®&mno University of Technology, Czech

Technical University in Prague.

For the universities, the Licensee assures tharlestfocused first of all on the safety aspects
of the nuclear power plant operation. The targethefco-operation is to provide to students
detailed knowledge of assuring the nuclear safaty radiation protection during the work
with the sources of ionizing radiation at nucleawpr plants. The students are informed of
generally binding legal regulations applicable he field of radiation protection as well as
emergency preparedness in the Czech Republic arttieoflevelopment of the relevant
international recommendations. The attention isote) also to the issue of the connection
between assuring the nuclear and radiation protectvith emergency preparedness,
classification of abnormal occurrences at nuclesrgy equipment, elaborating emergency
plans in relation to occurrence of possible radjmlal incidents and emergencies. The
students get acquainted with the requirements otterraf-fact contents and the scope of
radiation monitoring programs at nuclear power fdafsurrounding, outlets, workplaces,
persons) and organizational as well as technicalrasce of radiation protection at nuclear
power plants. In the framework of the co-operatath universities, the employees of the
Licensee are consultants for a number of thesislasertations.
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The result of all the activities is to acquire @aadsupport the technically gifted students with
the following offer of the job in the company. Tremuneration for the systematic work with

the schools is the repeated acquisitiorCZ, a. s of the title The Most Desired Company —
Employer of the year, elected by the students.

Operative staff is supplemented especially fromrthes of the successful graduates by the
above mentioned recruitment activities, with whoime tlong-term co-operation was
established already in the past. Another sourdbascompany's personnel database of the
applicant for a job. A usual form is also the sttetprocedure. Each external applicant shall
meet the determined requirements — degree of sethudation, professional specialization or
practice. If he/she meets the given criteria,He@isfosychological fitness for the preparation
and profession execution shall be verified.

Psychological diagnostics being assured in a umifway for both nuclear power plants of the
Licensee has a comprehensive character and isedarsthe evaluation of the performance
ability as well as the personality characterisb€spplicants. Especially the technical talent,
combination thinking abilities, resistance agaisgess, ability of long-term concentration,
emotional stability, conservative attitude to s$iol of operational situations, orderliness,
reliability of deciding, observing the rules, teammmunications, elimination of dependence
on addictives etc. are accentuated. During OSARSsion which took place in Dukovany

NPP in 2011, the psychological diagnostics of timhsee was involved into good practice:
.The power plant utilizes the unified access tocrugment, selection, psychological

evaluation and training of new employees. The teduthis attitude is the permanently high
level of success during the tests for acquiring plkeemission of the operator and finding
suitable potential candidates for various poweniptiepartments.”

The target of the preparation of the operativefstafdeepening and supplementing the
knowledge, skills and habits of newly adopted erygds acquired up to now, by specific
knowledge and practical experience with NPP issoesessary for the independent
performance of the respective activity. The prdtesa preparation is carried out in the

module system in such a way that theoretical lestim the classroom are combined with the
practical stay in the NPP and training at the satarl suitably. Besides the standard training
programs and plans, a number of further trainingyvidies focused on practicing the co-

operation of various departments and experts wgizsimulators as emergency training,
training of members of the technical support cergtr. are implemented in NPP. An

especially important training from the viewpointiotreasing nuclear safety and training of
co-operation with external subjects is training coimplete loss of power supply (station
black-out) and its renewal.

Analysis of the power plant risks show that theeexdl events, complete loss of power supply
of the power plant (SBO) is a dominant factor cimiting to the frequency of the important
damage to the reactor core. Comprehensive scenarithee training of reaction on failures
were created and implemented; they are performéleasimulator with the participation of
the safety technicians of the power plant, netwapkrators, employees of the transmission
system, employees of emergency response, conteshtiye staff of the control room, control
operative employees in the terrain and trainingnteBhe training involves the models of real
failures in the electric network, real responsectioi employees, interventions for the power
supply renewal; the time scope of scenarios wasnebeid, to be able to follow the process of
deciding of operators, their communication and temonk. The scenarios of the training
involve moreover the isolated, the so-called ,idlaoperation of the unit, setting the units in
the mode of own consumption, complete automatieruesreplacement and complete loss of
power supply; they provide in this way opporturstieo higher quality of operational
procedures of power plant as well as external ozgéions and their mutual communication.
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Management of nuclear power plants life-time

The long-term operation of nuclear power plantgdaditioned by the management of the
life-time of nuclear power plants in total and mg@@ent of the lifetime of their individual
installations.

Management of lifetime is part of the process ,Clmeequipment”. The principles, basic
principles and access to management of lifetimedained in the internal management
document of the Licensee ,Lifetime ManagementC&Z' Nuclear Power Plants*. The life-
time is managed for all the equipment, howeverraagd access to management of lifetime
based on categorization of the equipment is see fdguirements following from the
document ,Lifetime Management offEZ' nuclear power plants® and associated
documentation are gradually introduced in EDU Bilé.

In EDU, introducing the requirements on lifetime magement is a part of LTO program
(Long Term Operation). To support introducing tleguirements for lifetime management,
SW application was created and is utilized in whespecially the information from Ageing
Management Review implementation for the determigesup of equipment are saved.
Another SW application is created for the operatilyafunctional stage of lifetime

management.

The management of lifetime is performed in accocdawith SUJB requirements and is
evaluated during regular annual updating of safeports for nuclear power plants handed
over to SUJB.

In the field of lifetime management and preparatidrthe long-term operation of nuclear
power plants, the technical support is providedallyumber of professional organizations in
the Czech Republic (UJRez, The Institute of Applied Mechanics Brno Vitkoej Skoda JS
/Skoda Nuclear Engineering etc.). An important supjs provided of course by the experts
from the international environment, e.g.

* lAEA (SALTO) programs,

* lAEA ,Peer Review “ and Follow-up missions,

* membership in EPRI — utilization of programs forefttg a Long Term Operation,

» participation in NULIFE — ACCEPT project (Ageing Gfoncrete and Civil Structures
in Nuclear Power Plants),

» Verlife (evaluation of life-time of operated VVER),

» co-operation with Slovak NPP (NPP Jaslovské Bolurnd NNP Mochovce) and
further power plants of type VVER (Loviisa and PAK® the scope of VVER club —
annual exchange of information in the form of worketings,

» application of WANO programs.

The achieved level of lifetime management will balaated within PSR Dukovany NPP
in 2014, for Temelin NPP the years 2018 — 201 9kxened.

Nuclear fuel and reactor physics

Nuclear fuel and reactor physics field is suppotfbdgda number of organizations from the
research and development preparing for the Licemserified and by SUJB approved
calculation apparatus for the design work withia firocess of licensing new types of fuel,
l.e. neutron-physical, thermo-hydraulic codes andes for the solidity calculation of fuel
elements and simulation of fuel behavior.

The Licensee supports the research especiallpeifield necessary for the design of the fuel
assemblies and reactor core, calculations refigatplemented changes (suppliers Skoda JS,
UJV Rez), testing of material for fuel cladding (Nucléarel Institute/UJP Prague, a.s.), etc.
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To support the development of SW means for thetioreaf safety reports on nuclear power
plants, transfer of results and exchange of infdionain the scope of international work
teams and research organizations is supported sswteal. The transfer of information and
know how is assured through UR&Z (e.g. within OECD Halden Reactor Project, Stildsv
Clading Integrity project Il, CABRI project — experents with reactivity, implemented in

France etc.).

The Licensee is involved in a number of activitesl projects also directly. For example, he
takes part in activities of NPP operators group UGT (The Utility Group), where he
participates in the exchange and transfer of infdiom among European NPP operators in the
field of design, changes and behavior of nucleat. fu

Moreover the representatives of the Licensee [aatie in the activities in the scope of:

* AER group (Atomic Energy Research) - where thecsigeissued connected with
VVER are treated,
» EPRI project — transfer of information relatingft@l operation-etc.

In the scope of preparation of the licensing prea&sthe newly introduced fuel types in the
CR, the sub-supplier organizations (RNC Kl, OKB ®Bpress, VNIINM Botchvara) of the
fuel supplier (JSC TVEL) perform the safety anatybeing submitted to the State Office for
Nuclear Safety during the whole licensing process.

Parallel with analyses submitted by the fuel swgplihe analogical analyses are performed
also by domestic organizations (SKODA JS a.s., B#? a.s., UJVReZ — Energoprojekt
Praha), applying the same input data, but SW diffefrom the SW of the supplier and its
sub-suppliers. A part of the SW utilized by the €lzerganizations is developed in domestic
laboratories (STAMOD-440, CALOPEA, MOBY DICK). Sajeproofs submitted to SUJB
in the Pre-operational Safety Report are baseti@analyses of these Czech organizations.

The SW being the product of Czech organizationsGBK JS, UJVReZ — Energoprojekt
Prague) is utilized for the design of fuel charged their safety evaluation performed directly
by the departments of reactor physics of nucleargp@lants.

Analyses of radiological consequences of operatiameents on the surroundings of
Dukovany NPP are performed exclusively by the Czeskarchers (Skoda JS a.s.).

SW applied by the organizations of the fuel sup@® well as domestic organizations for the
calculations of the thermo-hydraulic as well astreuphysical characteristics of the fuel
assemblies as well as reactor core and safetys®tsalg subject, based on the requirement of
the Atomic Act to the process of evaluation of statability for performing analyses and
safety analyses important for nuclear safety. é(nsgame way, also the SW representing a part
of the system of reactor core monitoring is evadat

Detailed information about assuring the nucleaetyafradiation protection, technical safety
and emergency preparedness are stated in the BlaReport of the Czech Republic for the
Purposes of the Convention on Nuclear Safety“ ofyM®10, assuring the emergency
preparedness and response and management of pakrdstates is described in more detail
in the chapter 5 of this ,Extraordinary Nationagort"”.

Technical safety and metrology

In the field of technical safety, the Licensee haisoduced, for performing the non-
destructive testing, a two-degrees control caraetlby two departments being independent
on the direct management of work. The qualificatainthe main methodologist for non-
destructive testing is on the highest level - Le8saccording to EN 473.
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The department liable for technical safety managernsean accredited body for performing
the inspection activities on the NPP equipment muogiortant for safety (i.e. classified

equipment with a special design set by the Decree 309/2005 Coll.) as the so-called
.inspection body type B “. In the regular intersait is reaccredited by the national body for
accreditation — Czech Accreditation Institufd4).

The program of operational inspections is managesalety department independent on the
management of work. The program of operationaleénspns is processed in the form of a
license document to be approved by SUJB. The safgpartment submits to the regulatory
body (SUJB) the results of Program performance.

Each general repair is terminated by meeting ofpgEkcommission for evaluating the results
of operational inspections”, where the performespactions are assessed and evaluated with
the participation of producers, research and psideal institutes. Approving record on
meeting of the Expert commission is one of the @@tk for granting the permit for the start
of the unit after the shutdown for the nuclear ferthange.

The authorized employees of the safety departmeptesent the Licensee in ENIQ
(international organization for inspections and ldigation). The most important control
activities are qualified in accordance with ENIQthwalology.

To meet the requirements following from the metgatal generally binding legal regulations,
the Metrological laboratories of NPP are accredibgdthe national accreditation institute
(CIA) according toCSN EN ISO/IEC 17025 standard: Evaluating the acmord — General
requirements on the capability of testing and catibn laboratories.

Metrological laboratories of NPP in the field ofmiming radiation are authorized by the
national authority to performances in the staterob@gical inspection of gauges and they take
part regularly in comparing examinations betweenl#ifboratories. The employees in the field
of metrological assuring of NPP are certified by trational metrological institut€ 1) and
the professional metrological compai§MS — Assocation of Metrologists).

4.2.2.3 Preparation of new nuclear source — units 3 and 4iTemelin NPP site

CEZ, a. s., has decided based on the evaluatioorafitions and energy needs to build two
new reactor units. It is planned to situate thesisunto the current Temelin NPP site. At
present, the preparation of new reactor units E;JBES3in the stage of elaboration of the bids
for the published inquiry by potential suppliers.

The construction of the nuclear installations iseyoed by general regulations for the civil
structure construction on one hand and by the apdepislation concerning peaceful
utilization of nuclear energy and ionizing radiation the other hand.

The general regulation for any kind of constructierthe Act No. 183/2006 Coll., Building
Act. Based on this Act, each construction is spilitthe stages: construction sitting,
constructional stage, trial operation stage angestd permanent operation (for the purposes
of this report, the description of the proceduredamthe Building Act and associated
regulations is strongly simplified). Start of eashthe mentioned stage is conditioned by
the issue of the permits under the Building Actor (the civil structure location, it is
a Decision on sitting of the structure, for the souction: construction permit,
for the permanent operation: final inspection applo(equivalent to the commercial
operation license).

The issue of individual permits under the BuildiAgt is conditioned by the issue of
the obligatory standpoints of all the concernedestadministrative bodies. Without these
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obligatory standpoints, the respective permissiuten the Building Act cannot be issued and
the respective construction stage cannot be stalfteshy obligatory standpoint is negative
(disables to grant an application for the licensder the Building Act), the building authority

rejects the application for license issue undeBihdding Act.

The obligatory standpoints of the State Office Karclear Safety (SUJB) represent principal
obligatory standpoints for issue of the decisiorlamation of the structure under the Building
Act.

For issue of the decision on siting of the struetunder the Building Act as well as for issue
of the site approval of the nuclear installationdein the Atomic Act the standpoint of
the respective body of state administration inrnagter of environmental impact assessment
is also necessary.

At present, transboundary assessment according Atie No. 100/2001 Coll., on
environmental impact assessment is being perfrnie accordance with the Atomic Act
and its implementing decrees, especially the SU#Bré& No. 215/1997 Coll., on siting
criteria for nuclear installations and SUJB Dech® 195/1999 Coll., of requirement on
nuclear installation for assuring the nuclear safeadiation protection and emergency
preparedness, the documentation for the applitdtio SUJB permit for sitting of ETE 3,4
reactor units is being prepared.

Concerning the new nuclear builds it was not neargsdue to events in NPP Fukushima to
perform immediate modification in the generally dimg regulations relevant for the field
of nuclear energy.

4.2.2.4 Approach of Licensee to assuring communication undethe normal
operation

Under the normal operation, the Licensee meetthalfequirements of the generally binding
regulations concerning the communication or reguéets on transmitting the information in
the field of safety of nuclear installation (e.gequirements of Atomic Act and its

implementing regulations for transmitting infornzatiimportant for safety to bodies of state
administration — especially to SUJB, process amthé&b requirements of the administrative
order, requirements of the State Inspection Ac).etc

In the control documentation, unambiguous competenwf the Licensee for
the communication with bodies of state administratind with other interested persons (with
SUJB, municipalities in surroundings of nuclear taflation, entities involved into
the emergency preparedness system — integratederesystem parts — policy, firemen,
medical service, Local Authorities, ...) are definddktailed information about assuring
the communication under the normal operation archge of abnormal occurrences with state
administration bodies, with the municipalities iretsurroundings of nuclear power plants as
well as with general public and with entities inved into the treatment of abnormal
occurrences are stated in the chapter 11 ,Nati@parts of the Czech Republic for purposes
of Convention on Nuclear Safety” of May 2010. Assgrthe emergency preparedness and
response and management of post-accident stagsdsiloed with more detail in the chapter 5
of this ,Extraordinary National Report".

Unambiguous rules for transmitting information abevents important for safety in the NPP
to the respective state administration bodies wkrned for the Licensee. The persons
authorized by assuring the particular communicaticere defined as well as respective
communication channels with the defined form ofnsmitted information, terms for
transmitting information etc.
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Unambiguous rules for standard communication wibkiés of state administration in the
scope of administrative procedures, for the compation in the scope of control activity of
state regulatory authorities, for work negotiatiomsh bodies of state administration, local
self-government etc. are set for the Licensee.

Intensive attention is devoted by the Licenseehtodommunication with inhabitants of the
Czech Republic. In both localities of nuclear powéants, information centers are built
providing to all the interested persons in an usi@deadable form: information about nuclear
power engineering, information about nuclear plsjsigformation about potential of nuclear
power engineering in future, about topical problemsutilization of nuclear energy for
energetic purposes (accident of NPP Fukushima Bgiietc. Excursions into power plant
sites are organized for the visitors.

Through the web sites and phone lines the questmmreerning the nuclear power
engineering are answered (e.g. influence of nuclgawer plant on the surrounding
environment, treatment of spent nuclear fuel anlibective waste, emergency preparedness
etc.).

For assuring the communication with inhabitant tommunication departments were
established at both nuclear power plants. Thesarttepnts are supported by the professional
competence of other departments of the Licensesy #ssure the communication with
general public. The core of their activity consistsassuring the communication with the
public from close surroundings of nuclear powemtdathe concern is especially the region
limited by zones of emergency planning). They aaintine activity of information centers,
they connect and maintain the personal contactpafer plants representatives with
surrounding municipalities (especially of managemef nuclear power plants with
representatives of municipal self-government — wiidyors of municipalities), they provide
regular and operative information to public to t@biitems of nuclear power engineering
(publication activity — periodicals, operative infoation and promotion materials), they
organize cultural, sport and social events, theyige financial support of the Licensee to
surrounding municipalities, they solve particulaolgems in relation of the public to the
operation of nuclear power plants etc.

4.2.2.5 Activities of the Licensee for creation and maintaiing the external
environment supporting the safe operation of nucleapower plants

In view of the fact that the safety level of NPPinfluenced in a very important way by a
number of external subjects, the Licensee devotEten to co-operation with these
subjects, i.e. professional institutions, univeéesitand companies focused on research and
development of nuclear energy technologies, coatjpm with the suppliers of equipment
important for safety, co-operation with schoolspanméng future employees for assuring the
professional background as well as for assuring#fie operation of nuclear power plants.

Within the increase of the safety of operation atlear power plants and improving the
position of CEZ, a. s., at the market with electrical ener@iEZ, a. s., supports in an
important way the science and research in the CReglublic.

In connection with nuclear power engineering, dtfienand research projects in the CR as
well as within international co-operation are supgd. For this purpose, a work group for the
science and research was createdBa, a. s,, the task of which is to co-ordinate tmeoof

all the activities concerning the research and ldgweent inCEZ Group.

The projects supported I§EZ, a. s. are directed to following fields:
* research of materials,
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» development of grids,
» degradation effects of melting on concrete strigsuatc.

The support is focused also on the co-operatiom wasearch institutes and agencies in
national well as international projects.

To outline the professional background enablinth®Licensee to assure a safe operation of
the nuclear power plants in the Czech Republic,folewing survey is stated. This survey
focused first of all on the survey of professiobhatkground in the Czech Republic is in no
case the complete enumeration of the subjectsgirayihe support to the Licensee. Its target
is only to illustrate the present state of the etgoeircle available to the NPP Licensee.

Nuclear Research Institut®ez, a. s.:

» support of safe, reliable and economic operationuaiear power plants and support of
preparation of implementation of the new nuclearrse for the Czech Republic;

« design support of nuclear power plants;

e analytic support of the Prevention Program and miaiggemergency states;

» research and development in reactor physics, fyelec safety analyses, severe
accidents, probabilistic safety analysis, emergepegparedness, diagnostics and
reliability of the current as well as new reacexgltnologies;

 technical support in the field of lifetime managermand during assurance of the long-
term operation;

* prevention and managing emergency conditions;

» chemistry of fuel cycle of the nuclear power plamtsatment of radioactive waste and
evaluation of influences of fuel cycles and wastatment on the man health and
environment;

« probabilistic safety analysis (PSA) — maintenancd apdating of PSA Level 1 and
PSA Level2 models.

TES, s.r.o:

» analytical support of Prevention Program and appiith emergency states;

» design support of nuclear power plants.
Envinet, a.s.:

» analytical support of the Prevention Program a&o@ing with emergency states;

e SW support for measuring the surface temperatu@So€astor.
Research Centr&ez, s.r.o.:

» research and development in the field of nucleargs@ngineering;

» co-operation with universities during educatiomefv experts for power engineering.
Nuclear Safety & Technology Centre, s.r.o.:

* use of know-how from the construction and operatioh NPP - VVER type for the

technical support of operators.
The Institute of Applied Mechanics Brno, s.r.o.:

* research and providing services in the field ofrtrechinery engineering and design of
the constructions;

» support in the field of management of installatibetime and in the field of assuring
long-term operation;

» design support of nuclear power plants.

Energoprojekt Slovakia, a.s.:
» design and engineering organization working forl@aicpower engineering.
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Research and Testing Institute Plizes.r.o.:

» research and tests focusing on increase of opesdticeliability and life-time of
energetic installation;

e calculations of solidity, dynamics, damage dudatigue, deformation resistance and
thermo-mechanics;

* mechanical engineering for power plants, metalllagg material engineering, analytic
chemistry, metalography, mechanic testing room,adyn testing room, noise and
vibrations, calibration laboratory.

EGP INVEST, s.r.o.:
» design, engineering, investor and supplier seniit@siclear power engineering.

Psychological Institute of Faculty of Philosophy anArts in Brno, GNOZIS — Association
of Psychologists, Jaslovské Bohunice, Slovak Republ

e psycho-diagnostics.

Universities and High schools (e.g. University ob&h-Bohemia - Faculty of Health and
Social Studies, VSB-Technical University of OstravdJniversity of Defence Brno,
University of Pardubice - Faculty of Chemical Tecblogy, University of Technology Brno,
Czech Technical University in Prague, High Technic&chool of Trebi):

» preparation of experts for the work at nuclear poplants, especially in the fields:
nuclear safety, radiation protection, emergencyamedness, reactor physics, care for
technical equipment important for safety.

National Institute of Public Health, Laboratory ofgenetic ecotoxicology of National
Institute of Public Health, Institute of Experimerati Medicine of Academy of Sciences of
CR:

» project ,Evaluation of impact of Temelin NPP on eomment* — cyto-genetic analysis
of peripheral lymphocytes of NPP employees.

Skoda JS, a.s.:

* engineering, production and service of componentadiclear power plants;

« safety analyses for nuclear power plants;

* manufacturing of facility for storage of spent real fuel (containers CASTOR are
supplied not only for NPP in the Czech Republid, they are also exported abroad —
Lithuania, Bulgaria); Skoda JS, a.s. participatedhie development and improving of
many technologies necessary for the productionaftainers;

e support in management of installation lifetime amthe field of assuring the long-term
operation;

« development and application of neutron-physis ametnho-hydraulic codes for the
design of fuel assemblies and reactor core;

e design support of nuclear power plants.

VUJE, a.s., Trnava:
» processing RTARC program - analytic support oésaévaluation.
VUJE Ceska republika, s.r.o.:

* preparation, implementation and coordination ofkaauring putting NPP in operation;
» analytic support of Prevention Program and copiith emergency;
» solving tasks from the field of nuclear power péaoperation.

CEZ ENERGOSERVIS, s.r.0.:
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» assembly, repairs, revision and tests of NPP fesl(especially equipment of primary
part);

e treatment of dangerous waste.
UJP, a.s., Praha:

 testing material for fuel cladding in the normatigrostulated emergency conditions.
I&C ENERGO, a.s.:

e design support of nuclear power plants.
Kralovopolska RIA, a.s.:

» design support of nuclear power plants.
Kralovopolska SAG, s.r.o.:

» design support of nuclear power plants.
Meacont Praha, spol. s.r.o.:

e design support of nuclear power plants.
Skoda Power, s.r.0.:

» design support of nuclear power plants.
ZAT, a.s., Fibram:

e design support of nuclear power plants.
Vitkovice, a.s.:

» supplier of important components for NPP facilities
POLDI Hutte, s.r.o. Kladno:

» supplier of important components for NPP facilities

To assure and to maintain a high NPP safety lethd, Licensee co-operates with the
renowned suppliers of the installations for nuclparver plants. The co-operation with
foreign companies and organizations which partteipan elaborating the design of nuclear
power plants is of high importance, of which itpessible to name e.g. the companies:
Westinghouse, OKB Gidropress, TVEL.

4.2.2.6 Reaction of Licensee on accident of NPP Fukushimaalichi

The Licensee devotes intensive attention to coaijmer with the inhabitants of the
surroundings of nuclear power plants, as the p@sitrelationship of surrounding
municipalities to the nuclear power plant is theessary condition for the long-term trouble-
free operation of NPP. During the co-operation withabitants, providing objective and
understandable information about the operationuofear power plants, their influence on the
surrounding environment and the public educatiah@eparation for cases of potential crisis
situation is accentuated. Information about eventdNPP Fukushima Daiichi are monitored
and analyzed carefully by the Licensee, he worke alith analyses of other subjects (state
regulatory authorities, international organizatiassociation of operators of nuclear power
plants, etc.).

A more detailed information about the communigatigith inhabitants in the scope of
emergency preparedness is stated in the chapi@dtibnal report of the Czech Republic for
the purpose of the Convention on Nuclear Safetylaf 2010 and in chapter 5 ,Emergency
preparedness and emergency response* of this Edinaoy National Report.
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In Dukovany NPP and Temelin NPP the answers ontiquesof the public concerning the

safety are provided by the respective communicalgpartments. For providing information

to wider public, e.g. information material is utéd as well as very good co-operation with
surrounding municipalities, first of all with mayoof these municipalities.

In the time of escalation of accident in NPP Fukush Daiichi the communication
departments provided numerous information of camskecourse of the nuclear accident in the
NPP Fukushima Daiichi to inhabitants. The commuioecadepartments of Dukovany NPP
and Temelin NPP focus on inhabitants in the sudings of these nuclear power plants, but
in the event in NPP Fukushima Daiichi the commuicadepartments co-operated also with
central departments 6fEZ, a. s. company and provided the support foctimemunication of
the Licensee in the nation-wide scope. The inckamenber of phone, e-mail as well as
personal questions especially in the first dayratfe accident did not require taking any
special measure above the standard coping withtiqunes

In accordance with the standard relationships, Liikensee focused immediately after the
accident in NPP Fukushima Daiichi on informing ibitants in the surroundings of
Dukovany NPP and Temelin NPP, utilizing very goetationships with the representatives
of local government (mayors) of surrounding muradifpes. Through the mayors being
competently informed by the Licensee, this infororatarrived to particular questioners.

Already in the first day after the accident of NP&kushima Daiichi, a meeting with the
group of mayors of municipalities from NPP surroumgd took place in the framework of the
long-term co-operation focused on informing inhabits of assuring the power plant safety.
This group of mayors is trained in the nuclear poplant issues and in accordance with the
regulations of physical protection they have opeteas to the power plants. The mayors are
provided with detailed information about nucleastallation operation in order to be able to
answer questions of citizens. The meeting focusegroviding information available about
the accident at that time. They were also inforroedtinuously about the development of
situation in Japan through regular reports sentth®y communication department. For
example in April and October 2011 meetings withyara of surrounding municipalities
from the whole emergency planning zone of DukovidRP (from the circle of 20 km around
NPP) took place focused on informing about NPP Bbkuoa Daiichi.

Informing inhabitants about the events in NPP Fbkua Daiichi took place in similar way
in Temelin NPP. Based on the setup informationticelahips, the information about the
accident in NPP Fukushima Daiichi was processedsand by electronic mail to mayors of
all the municipalities in the emergency planninghg®f Temelin NPP (circle of 13 km
around NPP) already in the middle of March. In theldle of April and subsequently in
October seminars on the events in NPP Fukushim&ltband to the robustness of the
Temelin NPP against extreme natural influences avganized in Temelin NPP for mayors
and representatives of the self-government of nipaiities.

Detailed information about evaluating the expereeand lessons learned from copying with
the accident in NPP Fukushima Daiichi are includadremaining chapters of this
.Extraordinary National Report".

4.2.3 Conclusion of the Licensee

To increase the safety level and for correct mgetie requirements of the generally binding
legal regulations for safety, SUJB recommendatiseged in the form of safety guides are
very important for the Licensee.
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The safety guides of SUJB are in many cases aksdnfiormation about the direction in
which, with high probability, also the generallyning national legislation will go. The
Licensee works similarly as with safety guides BfJ8 also with documents issued by IAEA,
WENRA and further institutions and organizations.

In the national report ,Stress tests”, the resaftevaluation of safety and safety reserves of
NPP Dukovany and Temelin NPP are interpreted énligght of accident of Fukushima
Daiichi NPP. It follows from the stated resultsttim@ problems were found out during the
extraordinary evaluation of the safety level of théclear power plants, requiring taking
immediate measures for their removal.

The work at the permanent improvement of the pitestate concerning the above mentioned
fields is done permanently. The Licensee reactstimoously on changes of national
legislation and analyses international recommendafiin a nhumber of cases it accepts the
recommendations (in co-operation with SUJB) beftireir introduction into the binding
national legislation.

Detailed information about the safety evaluatiorDokovany NPP and Temelin NPP in the
light of experiences acquired during copying witlPPN Fukushima Daiichi accident are
contained in remaining chapters of this ,ExtracasjnNational Report®, and above all in the
Czech National Report on ,Stress tests”.

4.3 DESCRIPTION OF ACTIVITIES PERFORMED BY THE STATE
REGULATORY AUTHORITY

4.3.1 Survey of implemented and planned activities

4.3.1.1 Activities in legal environment

SUJB performs, during its activity, continual ewation of effectiveness of legal regulations
concerning the field of supervision of nuclear satnd it suggests changes for this purpose.
Besides the process of preparation of the new Atofat, important amendments of the
current Atomic Act are mentioned below.

Amending of the Current Atomic Act (Act No. 18/1997Coll.)

In 2011 an amendment was made to the new Atomic Wwhiweh has introduced a new

financing policy of SUJB. By this amendment speiffees for professional activities of the
State Office for Nuclear Safety have been set uplLfoensees or applicants for certain
regulatory approval/permits. These fees are palteeionce in parallel with submitting an

application for the given regulatory approval/pdrori regularly (annually) as a maintenance
fee during the period of the validity of an issliednse.

These administrative fees represent a contributiorthe payment of SUJB cost associated
with the issue of such permits and with performaoicthe state supervision over the activity
of Licensee. It is estimated that the fees in tiggested amount cover up to 60 percent of the
planned budget of State Office for Nuclear Saféttycase of permitting a construction of
an important nuclear installation, however, thiarehcould raise up to more than 70 percent.

Preparation of New Atomic Act

The Preparation of the new Atomic Act was not prilganitiated by the necessity to set
completely new legal relationship, but moreover amend and especially to specify
the current legal regulation based on the expegi@equired from fifteen years of application
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of the Atomic Act (and associated legislation) gsirthe above mentioned new
recommendations of international institutions amiteo new process as well as professional
knowledge. Also authorizing provisions of the catrétomic Act for the creation of the
implementing legal regulations shall be subjea tborough modification.

Regarding radiation accidents the main reason wiophsider the new regulation is the need
to bring this field into accordance with the gehaxasis legislation which gradually came
into being in the period after the current Atondict came into force in the year 1997.
Moreover it is necessary to take into consideratioternational requirements and
recommendations which became stricter in the |asyelars or were at least specified. Last
but not least it is necessary to utilize the hiihexxperience acquired in this field during the
emergency training during which a certain gap foprioving the current legal regulation was
established. It is necessary to define clearlylitdality for individual acts in the system of
emergency preparedness and response.

In 2011 the matter-of-fact intention of the AtonAct commented in the scope of the state
administration as well as by professional and gangublic was finished. At present, it is
worked at the wording of the Act as well as impletmeg decrees.

Issuing safety guides of SUJB

SUJB, within its powers and competencies, issuesidcordance with the principles of
activity of administrative bodies and internatiopahctice the safety guides continuously in
which it continues to specify the nuclear safetyuieements. E.g. in 2010 it completed the
series of safety guides including the requiremehi& ENRA Reference Levels.

Before the issue, each safety guides is submitteccdmments to professional public and
Licensee.

4.3.1.2 System of training of SUJB inspectors

The professional preparation of employees and miaing their qualification is assured in
accordance with the internal SUJB guideline. Theebis the so-called individual plan of
personal growth of the employee, which is evaluaed specified regularly. The whole
process of professional preparation is combinatibgeneral and specialized training of all
the employees without difference in position ordkof executed activity.

Within the inspectors training, special coursesif®al on nuclear technologies and training at
full-scope simulators of control systems of thelaac power plants are repeatedly organized
based on the business contract, in the trainingecesf the License€EZ, a. s. in Brno.
Inspectors also take part in the internal SUJB samsiorganized to every important or event
interesting from viewpoint of SUJB activity. Theogram of the seminars is focused
especially on the description of abnormal occuresrand analysis of their causes.

In co-operation withCVUT/Czech Technical University (Faculty of NucleSciences and
Physical Engineering), in 2010-2011, the trainifignternal SUJB lecturers took place. The
trained lecturers - SUJB inspectors will providairing of newly hired employees and
deepening on the qualification also of the curmards.

4.3.1.3 External support

SUJB utilizes the support of organizations in itartth. These are e.g. State Institute for
Radiation Protection (SURO), which is a public egsh institution providing the professional
and technical support for SUJB in the field of ediin protection and the public research
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institution The National Institute for Nuclear, Qhieal and Biological Protection
(SUJCHBO), providing the primarily professional aedhnical support of SUJB.

Concerning the direct external support outsidéigsich, SUJB co-operates with a number of
technical organizations. A very intensive technisapport is provided especially by the
Research Centre Rez, s.r.o. (TSO Section for SUdBast). This support concerns
especially the expert evaluation of the safety yses submitted to SUJB by the Licensee of
Dukovany NPP and Temelin NPP in safety analysisrtep

In the field of inspectors education it is e.g. #@ve mentioned co-operation WMENVUT.

In connection with the expected application of theensee for the site approval of the new
nuclear builds, a number of activities of the techhsupport focused on the issue of site
evaluation. E.g. the project solved by the Institat Geology of the Academy of Science of
the Czech Republic is being completed and the outpdhe recommendation for SUJB
inspectors for evaluating the respective partsatdty documentation and elaborating the base
for the issue of the safety guide for evaluatiorsités. With the support of Enconet Austria,
the comparison of the national requirements anigréai for NPP siting with topical safety
recommendations of IAEA was performed.

4.3.1.4 Communication with external environment

In connection with the event in NPP Fukushima D&iiSUJB, particularly SURO
communicated with CR' Government, Embassy of CRJapan, media, general public,
relevant ministries and their subordinated orgdiomaand last but not least also with
international organizations.

Similarly like in other countries operating nuclgawer plants, also in the Czech Republic
the activities were initiated directed on the eadilbn of the nuclear safety level in relation to
this accident.

SUJB appointed immediately a group of experts Withtarget to evaluate the situation based
on the analyses of reports received from Japarsabsequently to assure the communication
and objective informing of general public of theuation and to maintain in parallel the
working communication with representatives of thener/Licensee for the preparation of
reports and information required by the Europeam@gassion after the accident.

In view of the scope of work and providing indepentanalyses, SUJB called in the analytic
expert support from the Research CeRteg, s.r.o. (hereinafter referred to asfkj\and in the
field of radiation protection the analytical growbh selected employees of the National
Radiation Protection Institute SURO. In co-opematigith CVR the websites were put in
operation where the citizens had the possibilitpsk questions in connection with the event
at Japanese Fukushima Daiichi NPP.

Analytical group of SURO prepared in the first daig report on the topical situation in
Japan, reactions and standpoints in the world anthe topical radiation situation on our
territory with the frequency 2x a day. After theusition stabilized the frequency of
transmitting reports decreased to 2x a week.

SUJB established in cooperation with Research C&w#, s.r.o. a special web portal (SUJB
Is its coordinators), through which the questiohgeneral public concerning the accident of
NPP Fukushima Daiichi are accepted.

In connection with stress tests of the Czech nugbeaver plants SUJB created a special
section also on its web site in which it broughthe Czech general public the most topical
information about individual stages and topicalutessof safety inspections of both power
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plants. After publishing the final report it alsskad the general public for comments in the
interest of increased transparency of the wholegs®.

4.3.2 Further steps of the state regulatory authority

As described in this part 4.3 of this Extraordin&igtional Report, individual activities for
assuring the nuclear safety of operated nuclegallason are long-term and conceptual from
the side of SUJB as state regulatory body.

An important impulse is the construction of two Il@ac units in Temelin NPP site planned
byCEZ, a.s. For this purpose SUJB strengthens itsvarkt of technical support
organizations and in view of the planned recruittmehnew inspectors (for licensing these
new nuclear units as well as substitution for thpleyees intending to retire) it introduces a
more effective system of internal education of ewprs.

A direct response on the events after Fukushimé&lias a more intensive communication
with the external surroundings, especially with gemeral public. In its scope, the scale of
current communication means was extended e.g. Wyr@eated www site and discussion
forums, the further usage will depend on the irgieoé public.

4.3.3 Conclusions by the state regulatory authority

As described above, it was not necessary initiatjnglitatively new activities in the fields
stated in this chapter on the part of the LicenSmilarly, the activities of SUJB do not
deviate from the usual scope being performed inftéwmework of its defined powers and
jurisdictions.
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4.4 FINAL SUMMARY OF CHAPTER 4

D

Activities by the Licensee Activities by the State
Regulatory Authority
(Item 4.2.1) |(Item 4.2.2) |(Item 4.2.3)|(Item 4.3.1) |(Item 4.3.2) |(Item 4.3.3)
Activity Activity Schedule |Results  |Activity Schedule [Conclusion
Or Available Or Available
- Taken?  |Milestones - Taken?  |Milestones
- Ongoing? |[for Planned |- Yes? - Ongoing? |[for Planned |- Yes?
- Planned? |Activities |- No? - Planned? |Activities |- No?
Topic 4
National Organizations
Preparation of Is in progress Long-term Yes Is in progres€ontinuously Yes
qualified staff/ Supervisory
exchange of activity
generations including
issue of
safety guide
Management of Is in progress Long-term Yes Is in progres€ontinuously Yes
lifetime / LTO Supervisory|
Dukovany NPP activity
Communication with/Is in progress Long-term Yes Is in progressLong-term Yes
external environment
Preparation of new X X X Is in progress 2012/2013| Partial Yes
Atomic Act
PSR performance Is in progresisong-term Yes Is in progres€ontinuously Yes
Supervisory,
activity
including
issue of
safety guide
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5. EMERGENCY PREPAREDNESS AND EMERGENCY
RESPONSE

5.1 INTRODUCTION

In the introduction of this chapter, legislativeveonment in the field of the internal as well
as external emergency preparedness including tfermation of the last important
amendments is shortly described.

Moreover, the organization of emergency responsdhenpart of the Licensee, the way

of the classification and type of events, way ofn@mcing the occurrence of the

extraordinary event and way of organization of mdé part of emergency preparedness is
analyzed.

5.1.1 Legislative environment in the field of the interna and
external emergency preparedness

The national legislation is in accordance with EBA documents, as e.g. TECDOC 718,
»A Model National Emergency Response Plan for Ragical Accidents”; TECDOC 953,

.Method for Developing Arrangements for Response @&oNuclear or Radiological

Emergency”; TECDOC 955, ,Generic Assessment Praesdfor Determining Protective

Actions During a Reactor Accident".

Legislative framework for the field of emergencyeparedness of nuclear installation and
their surrounding is represented by the Atomic At$, implementing regulations and
associated government decrees (see the chapt@).2.1.

Provisions of Section 2 of the Atomic Act definesizaconcepts — emergency preparedness,
radiological incident, radiological emergency, mdgical extraordinary situation, emergency
radiation, emergency planning zone and emergeray. pl

SUJB, as per Section 3 of Atomic Act, in the scopis powers:

» approves the on-site emergency plans and their gelsarafter discussing the
relationships to external emergency plans; approvdhe on-site emergency plan is the
condition for the permit to start commissioningloé nuclear facility and operate it,

» determines the zone of emergency planning basédeorequest of the Licensee,

» controls the activity of the national-wide radiatimmonitoring network and assures the
function of its headquarters,

» arranges the activity of the crisis co-ordinati@mter and the international exchange of
data on radiation situation,

* it assures, by a nation-wide monitoring radiatietwork and based on the evaluation of
the radiation situation base decision making docusmen measures leading to decrease
or averting the irradiation in case of radiatiogident,

* is obliged, in appropriate extent, to provide te gublic the information of results of its
activity, if they are not subject of the state vgsz or business secret and once a year to
elaborate the report on its activity and to subtit the Government and to the public.

In Section 4 the Atomic Act defines e.g. the pnibes for performing radiation activities and
limiting the emergency irradiation. The principléx averting and decrease of radiation
during the radiological emergencies and irradiatbrpersons participating in interventions
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are specified in the implementing regulation of BUNo. 307/2002 Coll., on Radiation
Protection.

In Section 17, the Atomic Act assigns, among gdraiuties, to Licensee the duty to assure
the emergency preparedness including its veriboatin the corresponding scope for
individual licenses, and to announce to SUJB eebange important from the viewpoint of
emergency preparedness, including the change tifeafacts decisive for issuing the license.

Provisions of Section 18 of Atomic Act set, amottigess, following duties of the Licensee:

» to follow, measure, evaluate, verify and record tjuantities, parameters and facts
important for emergency preparedness in the scagerrdined by implementing
regulations,

» to keep and to maintain the registration filesairses of ionizing radiation, buildings,
materials, activities, quantities and parameterd ather facts important from the
viewpoint of emergency preparedness and to sulbmitdgistered data to SUJB in the
way determined in implementing regulation,

» to perform a systematic supervision of observirgggmergency preparedness including
its verification.

The provisions of Section 19 of Atomic Act defires duties of the Licensee in case of
occurrence of radiation accident in the scopewaay determined by the internal emergency
plan approved by SUJB:

« to inform immediately the respective bodies of puldministration, SUJB and further
concerned bodies stated in the internal emergplatyof the occurrence or suspect of
occurrence of radiation accident,

* immediately, in case of radiation accident occwregrto warn the inhabitants in the
emergency planning zone,

» to assure immediately the mitigation of consequemdeadiation accident in the space
where it performs its activity and to implement swas for the protection of
employees and other persons from the effects aimmgradiation,

» to assure the monitoring of irradiation of empleyeand other persons and leakage of
radio-nuclides and ionizing radiation into the eaament,

» to inform the concerned bodies especially of thsilts of its monitoring of the real and
expected development of situation, measures takethé protection of employees and
inhabitants, measures taken for management of tiaadiaccident and of real and
expected irradiation of persons,

» to check and to regulate the irradiation of empésyand persons participating in the
management of radiation accident in the space whpezforms its activity,

» to co-operate during the mitigation of the conseges of the radiological incident of
its installation,

* to participate, in case of radiation accident osEe in activity of the nation-wide
monitoring network.

This section determines moreover the duty of theehsee to transmit to the respective
regional authority and to concerned municipal adties of municipalities with extended
powers the base documents for elaborating the redt@mergency plan and to co-operate
with it at assuring the emergency preparednedseiinergency planning zone.

Moreover it is fixed here that the government orskts the financial share of the Licensee in
assuring the activity of the nation-wide radiationonitoring network, antidotes for
inhabitants in the emergency planning zone of tegpective facilities or workplaces,
organizing the press and information campaignagsuring the preparedness of inhabitants in
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case of radiation accident, in assuring the sysiéimforming the concerned bodies in the
scope and in the way determined by the on-site g@aney plan, providing the system of
warning of inhabitants in their surroundings and tluty of the Licensee to participate in the
mitigation of consequences of radiation accidernhenemergency planning zone.

Based on the provisions of Section 46 of Atomic,Actme ministries were assigned the duty
to participate in assuring emergency preparednesshe needs of radiation monitoring
network on the territory of the Czech Republic ticatarly:

o0 Ministry of Finances assures the operation of detezd parts of measuring points on
border crossings and it participates in assuringil@roups,

o Ministry of Defence participates in building thetwerk of in-time establishing the
radiation situation, measuring points on closuned bBorder crossings, mobile groups
and aviation group and it assures the aviationesumeans,

o Ministry of Interior participates in organizing mitdogroups,

o Ministry of Agriculture participates in assuring ethmeasuring points of water
contamination and measuring points of food contaition,

o Ministry of Environment provides meteorologicalngees and participates in
functioning the network of in-time establishing ttagliation situation, measuring points
of air contamination and measuring points of watertamination,

o Ministry of Interior provides the system of infortrman of warning during the
assurance of emergency preparedness and its ag&dfic

Moreover it sets that the Ministry of Health sheditablish the system of providing special
medical aid by selected clinical workplaces to pessirradiated during radiation accidents.

Details and requirements in the field of emergegm@paredness for the case of occurrence of
extraordinary events (radiological incidents amdemgencies) are set by implementing
regulations to the Atomic Act:

« SUJB Decree No. 318/2002 Coll., of details forusisgy emergency preparedness of
nuclear installations and facilities with sourcésomizing radiation and of requirements
on the contents of on-site emergency plan and emeygrules, as amended by SUJB
Decree No. 2/2004 Coll.,

+ SUJB Decree No. 307/2002 Coll., of Radiation Riio@, as amended by the SUJB
Decree No. 499/2005 Coll.,

« SUJB Decree No. 319/2002 Coll., of Function andyadization of Nation-wide
Radiation Monitoring Network as amended by SUJBrBedNo. 27/2006 Coll.

SUJB Decree No. 318/2002 Coll. determines the Mdetlir assuring the emergency
preparedness of nuclear installations, especially:

« identification of the occurrence of extraordinawgset,

e evaluating the seriousness of the extraordinarynteamd its split into three basic
categories,

» declaring extraordinary event,

 activation of intervening persons,

* management of execution of intervention,

* requirements on the intervention procedures artduictsons,

* requirements on the program of monitoring the raahsituation,

« way of limiting the irradiation of employees andhet persons,

* principles for assuring medical care

Extraordinary National Report under -127 - NR508 /2012
the Convention on Nuclear Safety



e assuring documenting activities in case of extraany event,

« transmitting the data to SUJB of occurrence andsmaf extraordinary event,

e requirements on preparation of employees and pgrson

* requirements on verifying the emergency preparediaesl involving the emergency
drill and verifying the function of technical mearsystems and appliances necessary
for management and performing interventions,

e requirements on contents of on-site emergency plan,

« requirements on further documentation for assugimgrgency preparedness.

SUJB Decree No. 307/2002 Coll. states in the iomi of Section 92 the general rules for
the preparation and performing the interventions ianthe provisions of Sections 98 to 100
and in the Annex No. 8 it determines the details tfee way and scope of assuring the
radiation protection during interventions for dexsieg the irradiation in consequence of
radiological emergencies. Moreover it determines ithitiation values for immediate and
subsequent protective measures.

The Government Decree No. 11/1999 Coll. assighscensee the following duties:

» elaboration of the proposal for determining the egeecy planning zone of nuclear
installation or facility with a very important saér of ionizing radiation (the Licensee
submits this proposal as per Section 17 of Atomitta SUJB for determining the size
of emergency planning zone),

* assuring the activity of nation-wide radiation nmtoning network in the emergency
planning zone,

» assuring anti-dots for inhabitants in the emergegaiagning zone

e organizing the press and information campaign furabitants in the emergency
planning zone for cases of radiological emergencies

e assuring the system of informing the concerned dsodif occurrence or suspect of
occurrence of radiological emergency,

* assuring the system of inhabitants warning in eemgy planning zone.

Additional requirements are fixed by the Act No92Z200 Coll., of Integrated Rescue
System and Change of some Acts, as amended artAct No. 240/2000 Coll. on Crisis
Management and Change of some Acts (Crisis Acnaended.

The Act No. 239/2000 Coll. of Integrated Rescust&y determines:

* general definition of the extraordinary event beingt identical (but wider) in
comparison with the concept ,radiological extraoety event®,

* integrated rescue system as coordinated procedlitseparts during the preparation for
the extraordinary event and during the performaridbe rescue and liquidation work,

« way of management and co-ordination of activity bafsic and other parts of the
integrated rescue system during the rescue andlégon work, their co-ordination in
place of the intervention by the intervention comuater, operational co-ordination and
strategic co-ordination by the state bodies, bodfesegions and municipalities with
extended authority,

* authorizations and duties of bodies and represeesabvf regions, municipalities with
extended authority and municipalities in case ofegtraordinary event on the territory
in their territorial authority including the authzation to require the aid from higher
bodies and integrated rescue system components,

 rights and duties of the legal entities and natpeakons during the preparation for the
extraordinary events and during the rescue anddidgion work and protection of
inhabitants during extraordinary events including tadiological emergencies,
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» split of responsibility and tasks between the bsd®f the region, bodies of
municipalities with extended authority, municip@# and firefighting and rescue forces
of regions during preparing the base documentboedding and approving the off-site
emergency plans for performing the rescue and dajfion work and inhabitants
protection for the zones of emergency planning wélear installations and buildings
and facilities with dangerous substances.

Act No. 240/2000 Coll.Crisis Act, determines the sphere of activity antharity of state
bodies and bodies of territorial self-governmenitsuand rights and duties of legal entities
and natural persons during the preparation forscsisuation not connected with assuring the
protection of the Czech Republic from the extemttdck, and during coping with them and
protection of critical infrastructure; it sets saons for breaching these duties.

Implementing legal regulations were published t@vabmentioned Acts relating among
others to assuring the emergency preparednesfiamtisis management in the field of usage
of nuclear energy and ionizing radiation. The resige details are regulated by:

» decree of the Ministry of Interior No. 328/2001 Cobf some details of assuring the
integrated rescue system, as amended,

» decree of the Ministry of Interior No. 380/2002 Cabf preparation and performing the
tasks for inhabitants protection,

» government Decree No. 462/2000 Coll., for impletmgn Section 27 para 8 and
Section 28 para 4 of the Act No. 240/2000 Collarmended,

» government Decree No. 432/2010 Coll., of critéoa determining the element of
critical infrastructure.

The Decree of the Ministry of Interior No. 328/2000ll., as amended by the Decree No.
429/2003 Coll., sets the details for assuring ithtegrated rescue system involving the
principles of co-ordination and co-operation of pgarts/components during a common
intervention. Moreover it sets the requirementstion contents of the documentation of the
integrated rescue system, way of elaborating tleaidentation and details of alarm degrees
of the alarm plan. The decree determines also tieciples and way of elaboration,
approving and usage of the emergency plan of tg@meand off-site emergency plan and
principles for crisis communication and conneciiothe integrated rescue system.

Off-site emergency plan which is emergency plabaiated for the emergency planning zone
Is split to:

* information part,

» oOperative part,

» plans of particular activities.
Information part includes:

a) general characterization of nuclear facility oriliies of category 1V,

b) characteristics of the territory, especially as demographic, geographic and climatic
aspects and description of infrastructure on thidey,

c) list of municipalities including the survey of thember of inhabitants and list of legal
entities and natural persons doing business whigh iavolved into the off-site
emergency plan,

d) results of analyses of possible radiation accideni$ radiological consequences for
inhabitants, animals and environment

e) system of radiological emergencies classificaismper on-site emergency plan,
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f) requirements on protection of inhabitants and emwirent in relation to levels of
intervention during the radiological emergency,

g) description of the structure of organization of egeacy preparedness in emergency
planning zone, including powers of its compondatgperforming necessary activities,

h) description of the system of notification and wamiincluding the relation to the
Licensee and transmitting information in the framwie organization of emergency
preparedness in the emergency planning zone.

Operative part involves:

1) tasks of administrative authorities, municipaliteesl components involved in measures
from the off-site emergency plan,

j) way of co-ordination of coping with radiological emgency,

k) criteria for declaring the corresponding crisistesaif the off-site emergency plan is
clearly not sufficient for coping with radiologicamergency,

[) way of assuring information flow during the managemof mitigation of radiological
emergency consequences,

m) principles of activity during extending or possityilof extending the consequences of
the radiological emergency outside the emergefmynmg zone; and co-operation of
administrative authorities and municipalities inxed in measures from the off-site
emergency plan.

Plans of particular activities fix the procedures performing individual measures, for the
fields:

a) information transmission,

b) warning of inhabitants,

c) rescue and liquidation work,

d) sheltering inhabitants,

e) iodine prophylaxis,

f) evacuation of persons,

g) individual persons protection,

h) decontamination,

1) monitoring,

J) regulation of movement of persons and vehicles,

k) traumatological plan,

[) emergency plan of veterinary measures,

m)regulation of distribution and consuming food, feddnd water,

n) measures in case of death of persons in pollagdm,

0) assuring the public health and safety,

p) communication with public and mass media.
Decree of MV No. 380/2002 Coll., determines, atle details to the way of informing the
legal entities and natural persons about the cteara€ the possible endangerment, prepared
measures and the way of their performance for @bbrtical, operational and organizational

assurance of the unified system of warning andfioation and way of providing the
emergency information.

Government Decree No. 462/2000 Coll., as amendgd the Government Decree
No. 431/2010 Coll. sets especially the details designating, fixing the mode of filing,
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manipulation with and archiving documentation andheo materials containing

special/restricted facts; procedure for clearande @ersons for the contact with

special/restricted facts; contents and activity tbé safety council of the region and
determined municipalities and crisis managementugrof the region and determined
municipalities; prerequisites of the crisis plaarp of crisis preparedness, plan of crisis
preparedness of the subject of critical infrastiteetand way of their elaboration.

Government Decree No. 432/2010 Coll. determinegaalty the cross-section and branch
criteria for determining the elements of criticafirastructure.

5.1.2 Organization of emergency response (OER) of the Lensee

The system of emergency preparedness (EP) is ineplth in accordance with the
requirements of legal regulations of the CR anctham IAEA methodology. Assuring EP is
one of the basic tasks of the NPPs in the CR. Tjectve of the EP at NPP is to assure the
preparedness of the NPP as well as of the concentechal organization involved in solving
EE with accent on:

* Minimizing of the risk of EE occurrence and if EEcars, on the mitigation of its
consequences on-site of NPP and in EPZ,
* Preventing serious health damage during EE.

Strategy of EP is based on the logical developroéahy event at NPP. EP system, a part of
which is also coping with severe accidents, is r@sbly the complex of measures of the
personnel, administrative and technical charadterthe personnel field, the objective is

creation of OER and assuring the activities relatehdividual positions in the scope of this

organization, in the administrative field the eledimn and implementation of respective

procedures, manuals and instructions and in tleénteal field assuring the functionality and

the required scope of the necessary technical means

The structure of emergency supporting centersaated, from which the OER staff assures
the management and performance of interventionsfoff@ng the intervention during
extraordinary event occurrence is assured in tiseé (fpreventive) stage of event development
by the staff of continual shift operation. If theope of the event exceeds the framework of
the possibilities of the staff of continual shifteration, the second stage starts (mitigation of
consequences) and standby organization for emeygesponse is activated (SOER). In this
case, emergency response board (ERB) with techsiggbort center (TSC) takes over the
responsibility for the management of interventions.

In case of SOER activation, the following emergesapport centers are activated: ERB,
TSC, external emergency support center, emergarioymation center and logistic support
center. The responsibility for the management térirentions after ERB activation is taken
over from shift engineer (SE) by ERB commander.
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Fig. 1: Structure of OER with stating mutual redaships and information flow

The shift staff performs all the activities pursutire operational documentation (procedures,
instructions, programs...) covering the normal asl welabnormal operation and accident
conditions (they include all design basis and pHytialso beyond-design basis events up to
the fuel damage). In all these conditions the gbeftsonnel controls and performs activities
with the possibility of support of other technicgthff of NPP. In case of occurrence of
accident conditions with the fuel damage, the rasjlity for the control of activities is
transferred to TSC (technical support center) aR& Bnd the shift staff continues to perform
activities as per the requirements of TSC and ERB.

Operative management of the whole NPP is assur&Eby

The SE is liable for performing the classificatioh EE, declaring EE and performing
the activation of the necessary part of OER. Ifessary, he/she is authorized to activate
a part of OER also sooner than all the criteria itsr activation are fulfilled. During
the development of EE the SE specifies the EE ifileestion based on the real conditions.
After the ERB activation, the ERB commander takgsrdrom SE for the solution and
classification of EE.

The management of each NPP unit is in case of EHrance assured by personnel of main
control room (MCR) and its basic workplace is MCR the respective unit. If it is
uninhabitable, or in case of the loss of possibihit the control of unit technology, this staff
assures its activities from the emergency controhr (ECR).

Internal organization of emergency response (IOER)

IOHO consists exclusively of the shift personneg. iemployees assuring the normal
operation of NPP. The staff of the steady shifuess as per SE's instructions all the activities
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associated with suppressing the symptoms of dewgJdpE up to the time of activation of
employees being on duty in the frame of OER.

The SE is, in case of EE occurrence, liable for re&@hagement up to the time when the
liability is transferred to the activated ERB's coander. His activity in case of EE
occurrence follows the intervention instructions tbhe SE, where all the liabilities and
powers are stated. These are among the most impanas: evaluation of EE seriousness—
classification of EE, assuring the notification awdrning of NPP staff and warning of
inhabitants in EPZ, informing management of NPP @gpective bodies and organizations
about EE occurrence, decision on SOER activatiod, decision on introducing protection
measures for NPP staff. The liability for technglagmains in SE's authority.

In case of declaring EE depending on the degreiés dferiousness, the staff of the steady
shift operation (besides the controlling staftloé shift in the control room) continues either:
to perform activities as per the respective intetid instructions and instructions of the
control staff of the shift, or it meets in a sheltecase of declaring protective measures, from
where, it assures based on SE's or ERB's instnscperforming the required interventions in
the technology or it creates the operative supfoort FRS (local fire rescue service) during
extricating and rescue work.

To cover the need of taking protective measuresheltering and evacuation of the staff,
shelter teams are made up in order to assure tieatamn and subsequent operation of
shelters at NPP site. The basic duty of membesf@ter teams in the shelter is: management
of regime in the shelter, registration of sheltepedsons, order service, attendance of the air-
conditioning, dosimetric measuring of persons,ratéace of diesel generators.

Standby organization for emergency response (SOER)

SOER consists of the staff of emergency supporttecenholding weekly continuous
emergency service.

Emergency response board (ERB)

» ERB is the main control body of OER (organizatiosmadl emergency response) of NPP.
After its activation it assures declaring proteetimeasures for employees and other
persons being present at NPP site in the time ofiroence of EE, management of
activities of all the employees and other persoastigpating in performing the
intervention during suppressing the development lapddating the consequences of
EE in NPP; it assures the communication with extieEP components. ERB assures
the deliveries of the necessary material, specedns, staff exchange and its material
assurance through the logistic support center.

Technical support center

* TSC is staffed with professions in the way enablingprovide qualified technical
support to the staff of the control room of theiskr unit during EE treatment. TSC staff
assures simultaneously the immediate evaluatiothefconditions of NPP in view of
nuclear safety and radiation protection, it comstrtthe activity of the operatively
determined intervention groups during the manageroEEE consequences and it is
able to elaborate the base documents and recomt@i&or deciding and control
activity of ERB. In case of requirement of SE'se®B's commander, the support for
TSC staff by additional specialists may be demanded
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External emergency support centre

» External emergency support center assures theitegiassociated with the radiation
monitoring and evaluation of radiation situationB®Z and based on the results of
radiation monitoring it makes prognosis on furtdevelopment of radiation situation.

Emergency information center

» The staff of the emergency information center assuin case of EE occurrence,
handing over all the information to mass-media answering the questions of public.
Its activity is focused on informing the lay publas well as bodies of state
administration and local government not directlyalved into the external emergency
preparedness of NPP. It is liable for the prepamatf the press reports for the mass
media.

Logistic support center

» The staff of the logistic support center provitles necessary material technical means
and qualified human resources based on the neetisERB, TSC and external
emergency support center. Logistic support cenggrresents the external support
of OER.

5.1.3 Classification of extraordinary events

In case of endangering the safety in the unit esiaor in case of occurrence of the situation
which cannot be coped with by forces of the shifte shift engineer declares one
of the 3 categories of the extraordinary eventasgber Section 5 Decree No. 318/2002 Coll.,
as follows:

» The event of the first degree is an extraordinagnéwhich leads or which may lead to
the impermissible irradiation of employees and othersons or impermissible release
of the radioactive substances into the space oitldear installation or workplace,
having a limited local character; for its solutitire forces and means of the attendance
or shift personnel are sufficient. In case of asport event, there will be no release of
radioactive substances into the environment

« The event of the second degree is an extraordienant leading or which may lead to
the impermissible serious radiation of employeed ather persons or impermissible
release of the radioactive substances into ther@mwient, not requiring introducing
urgent measures for protection of inhabitants amdrenment. Its solution requires
activation of intervening persons of the Licensed #or its management the forces and
means of Licensee are sufficient (or forces andnsmemntractually assured by the
Licensee)

» The event of the third degree is an extraordinagne leading or which may lead to the
inadmissible serious release of radioactive substimto the environment, calling for
introducing immediate measures for the protectibnnbabitants and environment,
determined in the off-site emergency plan and endémergency plan of the region. The
event of the third degree is radiological emergeany its solution requires, besides
activation of intervening persons of the Licenseé mtervening persons as per the off-
site emergency plan or emergency plan of the regitso involving further concerned
bodies.

The above mentioned classification correspondgriiciple, to IAEA classification, i.e.:
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EE of the ' degree corresponds to EE classification, Alert",
EE of the 2° degree corresponds to EE classification, Site eererg’,
EE of the & degree corresponds to EE classification ,Generargency*.

As stated above, OER has been created for copithg Bi= and has an internal part consisting
of the personnel of the shift (IOHO) and emergepayt SOER consisting of technical
experts of the NPP staff being on duty (within 4iftsh Readiness of SOER is
organizationally assured in such a way that widnminutes from the declaration of EE in
the working hours and within 1 hour out of the wogkhours, the respective specialists come
to the emergency support centers. The means fimationh of SOER staff are backed-up.

Each event important for safety which can lead Ebd€currence if not treated is subject to
the assessment of deviations from the normal operatcording to the classification system.
The classification of seriousness of EE is basedhenrequirements of the Decree No.
318/2002 Coll. as amended, respecting the recomatiend of IAEA in the document

TECDOC-955 ,Generic assessment procedures for rdetgrg protective actions during

areactor accident®. The purpose of EE classificatis especially assuring the in-time
activation of OER and choice of the suitable ardatifve response.

The procedure of evaluating the seriousness of abmurred EE in NPP is stated in
the respective intervention instructions. Assessiiggseriousness of the occurred announced
events is performed by SE by comparing the typehef announced event with the pre-
defined set of intervention levels. Also ERB' conmaber is authorized to perform EE
classification, if ERB started its activity alreadgd ERB' commander took over from SE the
liability for coping with the EE The interventionevels represent the complex
of predetermined locally specific initiation condits; in case of achieving them, NPP state is
assessed by the respective classification degrele tgme. The intervention levels are
elaborated for all the operational modes of NPRialion condition may represent exceeding
some of the determined parameters, or possiblyottwirrence of discrete internal and
external events the development of which may enelangiclear safety and radiation
protection at NPP.

In case of declaration of EE of the 1st degreey timt technical part of SOER, i.e. TSC is
activated. In case of declaration of EE of the @nd 3rd degrees, also the remaining parts are
activated - ERB and supporting centers. Up to ittne tof ERB activation, the activities are
controlled by SE and the shift staff shall procasger the respective operational procedures.

The workplace of TSC and ERB is Emergency Contreht€r (ECC), located at NPP site.
The organizational way of managing EE is set in ¢imesite emergency plan approved
by SUJB.

5.1.4 Notification of the extraordinary event

In case of EE occurrence, the immediate reportingy@ event to SUJB, Regional Authority
territorially competent for the given NPP, Regioééadquarters of, municipalities with
extended powers, technical dispatchingC@Z, a. s., and to meteo-station in the NPP site
shall be carried out. Principal diagram of inforgnthe bodies is shown on the picture. In case
of impossibility of establishing the direct conrientwith SUJB, the back-up way through
Operating and Information Center of General Direati® of FRS CR shall be used which is
shown dashed on the picture.

Extraordinary National Report under -135- NR508 /2012
the Convention on Nuclear Safety



Technical

Dispatching
LEZ as Regional
'y > Authority
in EPZ
A\ 4 A\ 4
Meteo- P - P .| Regional OIC
station D " NPP D " FRS
CHMI
A A A A
]
e X _| Municipalities
L\ 4 vV v | with Extended
olC Authority

S UJ B ,| General

Directorate
FRS CR

A

Fig. 2: Informing the external bodies in case ofdgEurrence

For necessity of planning of the inhabitants priodec assurance in the surroundings
of nuclear power plant for the case of radiologealergency and for elaborating the off-site
emergency plan, emergency planning zones (EPZ) bage determined by SUJB decisions
(for Temelin NPP it is the territory with the radiaf 13 km, for Dukovany NPP the territory

with the radius of 20 km). For assuring the measuor the preparation and execution

of inhabitants evacuation, the internal part of ER& been fixed by these decisions (5km for
Temelin NPP, 10 km for Dukovany NPP), as well.

5.1.5 External parts of emergency preparedness

Assuring the external support and possible usaderiher capacities, sources and means is
managed by the employee executing logistics functio the ERB (emergency response
board), in co-operation with the logistic suppzenter.

There is a possibility to acquire aid with the sport or heavy machinery in form of further
forces and means through regional OIC FRS locadlgtipent to NPP, having the power
within IRS to ask further orgnizational componeatsl organizations for material assurance
and activities associated with the solution of deeurred EE. Within the whol€EZ group,
the aid for the affected site is assured by @7 crisis board. Within this body, the
availability of external specialists would be agsljras well (suppliers, expert knowledge,
foreign aid, etc.).

A number of bodies and organizations on the natiasawell as local level participate in
assuring the off-site emergency preparedness of. NRIAing the occurrence of EE and
the subsequent coping with the occurred EE, NPProamcates with the following external
bodies and organizations on the national as wdta level:

SUJB - Crisis Board

« Crisis Board SUJBassures, through the radiation monitoring netwdrkhe Czech
Republic the independent assessment of radiatipacts of the occurred EE. Based on
the results of monitoring the radiation situatioccwrred in the Czech Republic, it
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provides the base documents for introducing (onceling) the measures for
the protection of inhabitants as aid for decidingtbe crisis board of the respective
region.

Regional Authority

« The Regional Authority assures the co-ordination tbe off-site emergency
preparedness of all the municipalities with extehg®wers, territory of which is
included into the EPZ. The governor (head) of rigpective region controls, in co-
operation with mayors of the concerned municipaditall the activities connected with
assuring the off-site emergency preparedness mwitie whole EPZ and decides on
declaring and implementation of measures for thaliitants protection. The advisory
body for him is the crisis board of the region. @eiag urgent protection measures is
performed based on the recommendations of thesCBeard of SUJB based on the
results of radiation monitoring.

NPP operator (Licensee)

« NPP operator provides, in case of occurrence abl@gical emergency at NPP for the
crisis board of the region through its emergencspoase board the necessary co-
operation, data and information necessary for exaig the seriousness of the occurred
situation. For assuring the co-operation, NPP sé@sdgpresentative to the crisis board
of the region.

Municipalities with extended authority

« The mayors of the concerned municipalities witheaged authority decide on
activating the emergency board of their municipggitand control the declaring and
implementation of protective measures on the comckterritory of the municipality.
Managing these activities is based on the off-sieergency plan. The protective
measures are declared each time after the precelbogssion with the emergency
board of the region assuring the mutual co-ordimatof news and information
transmitted among the individual municipalities lwiéxtended authority, SUJB and
NPP. This procedure serves for assuring the coatlih protective actions on the
territory falling under the administration of thedividual municipalities with extended
authority.

Fire Rescue Services (FRS)

* FRS assures, based on the instruction from the N@ming of inhabitants in the EPZ
by the sirens through national integrated systerwaning and moreover it assures
broadcasting of in-advance prepared relevant irdtion in the Czech television and
Czech radio. FRS of the region also assuresClBZ, a. s. notifing the concerned
municipalities with extended powers through itsiosegl OIC (in accordance with the
Decree No. 318/2002 Coll. as amended). For thesnetstrengthening LFRS) of NPP
operated byCEZ, a, s, the alarm plans are elaborated whichagpart of the off-site
emergency plans of NPP. On this base also otludegsmional units of FRS CR would
be able to provide an effective aid with arrival NP sites in the range of 10+60
minutes depending on their dislocation.

Integrated Rescue System

* IRS is built for the purpose of the coordinated agement and coping with
extraordinary situations, without further closeregfication if it is an industrial
accident, flood, earthquake or other natural desagirom legislative point of view, it is
covered first of all in the Act 239/2000 Coll., die integrated rescue system and
change of some Acts, as amended and Act No. 240/2@dl., of crisis management
and change of some Acts as amended. Within IRSCtdral Alarm Plan of IRS is
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elaborated which may be applied if it is necessmya consequence of EE or crisis
situation or safety action and if the conditionsedained by the law for the central co-
ordination of rescue and liquidation work are caewgblwith, or if the region governor,
mayor of the municipality with extended authoritiirector of FRS of the region or
commander of intervention asks through OIC FRShefregion for additional aid and
for forces and means.

Ministry of Interior — General Directorate of FRRC

It calls and deploys through its OIC forces and msaander the central co-ordination of
rescue and liquidation work.

Czech Hydrometeorological Institute

« The Czech Hydrometeorological Institute assures NP evaluating the topical
meteorological situation and processing the prognad further development. It
transmits the basic meteorological data necessaryagsessing the potential or real
spreading of the radioactive leakage in NPP sudimgs to respective information
network of NPPs.

CR Police

» The Police cooperate in informing the inhabitamt€£PZ, organization of evacuation,
transport situation, guarding buildings, etc.
Medical Rescue Service (Traumatological plan)
* Based on a contract, medical service providing fiid has been established in NPPs

premises with continuous emergency service whickgponsible for providing medical
service.
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Fig. 3: Assuring off-site emergency preparednedsR® in CR

5.2 DESCRIPTION OF ACTIVITIES PERFORMED BY THE
LICENSEE

5.2.1 Survey of performed and planned activities
To increase the effectiveness of the system ofngppiith emergencies, the measures of
emergency preparedness will be specified with ndetails in the following fields:

1. Assuring further alternative communication meanstfi@ communication between the
intervening persons and external bodies includssyang the alternative power supply.

2. Creation of further spare ways for notification amalrning and extension of the time of
their back-up power supply.
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3. Verification of the possibility of higher resistanand proper function of shelters for the
extreme inundation and seismicity.

4. Assuring enough back-up staff for coping with ticewred EE.

5. Ability of functioning of OER outside ECC in thetes of both NPPs, additional
equipment of the back-up ECC (outside the site) dyypliances and other
communication means.

6. Co-operation with other external components of g@ecy preparedness.

7. Adding additional qualified staff of OER includirgmore intensive OER staff training
especially for the case of severe accident tredtmen

8. Creation of NPP renewal team (controls activitiierathe extraordinary event which
can cause long-term loss of production or witrsk af the complete loss of the source).

5.2.2 Further activities of the Licensee

Proposed measures Description of the way of impleantation including
possible options

Assuring further back-up | Assuring the communication between the intervempagsons
communication means for| and external bodies:

the communlcathn a) inside NPP (especially control room — TSC —rirdaing
between intervening

| staff)
persons and external bodies
including assuring - assuring alternative power supply of telephon#écsivboard
alternative power supply | located in the selected shelters; using the samece® of
power supply also for emergency charging of trartsibte
lights and internal mobile phones (solution by ihgtallation
of 2 re-charging places in NPP).

D

- determining the concept for the communicationcase of
disintegration of communication network due to secsevent

b) between NPP and external bodies and organizatio

- treatment as in the item a) with verifying thespibilities of
communication of key workplaces (especially NPBodies
of state administration) by satellite phones.

Creation of further back-up In cooperation with bodies of the state adminigiraand IRS,
ways of notification and defining a reserve organizational solution (e.gtedeining
warning and extension of | the control infrastructure for its start) in casé mon-
the time of their back-up | functionality of the radio and sirens in conseqeent the
power supply extreme natural phenomena (equipment by mobilenmea
mechanical sirens, pneumatic sirens, megaphones
vehicles), incl. the way of usage and incorporatimg the
concerned EP documentation.

Verification of the Performing the analysis of endangering the sheltknsng
possibility of higher seismicity and inundations — especially the shefter the
resistance and proper activity of ECB; the following implementation of rasures

function of shelters for casefollowing from the analysis
of extreme inundation and
seismicity
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Proposed measures

Description of the way of impleantation including
possible options

Assuring the sufficient
amount of the back-up sta
for coping with the
occurred EE

Performance:

ﬂ:a) measures for exchange of shift personnel unggrasated
availability of site,

b) analyses of possibilities of usage of additiorsdlift
personnel in case of occurrence of accident athallfour
units (enough persons for strategy implementattbejr
sheltering)

c) analyses of conditions and possibilities/suéintiamount of
staff for implementation of interventions as per \EG
(extensive damage mitigation guidelines)

d) accelerated evacuation of persons from NPP (ddaot
participate in accident liquidation) in case thels#rs are
not capable to operate

Ability of functioning OER
outside ECC in sites of
both NPPs, completion of
equipment of back-up EC(
(outside the site) by the
devices and further
communication means

-
v

Verification of the possibility of activation of SC and ERB
outside ECC situated in NPP (including the po$isds of
transmitting the information and assuring the neags
communication) and establishment of back- up EQ@side
both EPZ; involving the results of this verificationto the EP
documentation

Co-operation with other
external parts of
emergency preparedness

Completing agreements with external parts (e.g.
components with which no agreements have beenudediso
far, CR Army), further institutions and nearby NR®sid and
support of the affected Dukovany NPP or Temelin NPP

Amending the qualified
staffing of OER including 4§
more intensive training of
OER staff, especially for
coping with severe
accidents

Lhighest professional competence) — verificatiorstafffing of

Elaboration of criteria for staffing OER (employeesth

SOER at both NPP.

Re-evaluation of the concept of the staff training the field
of severe accidents and defining updated concept.

Creation of NPP Renewal
Team, (it controls activitie
after extraordinary events
which can cause a long-
term loss of production or
the danger of the risk of
the complete loss of the
source is imminent

saccident conditions at NPP — setting up a ,Renéwalm*.

In the scope of preparedness for the managemeihieqgbost-

IRS
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5.2.3 Conclus

lons by the Licensee

Field/measure

Preliminary results

Assuring further back-up
communication means fo
the communication
between intervening
persons and external

the alternative power
supply

bodies including assuring

[ about the possibilities of back-up way of commutiaza in
case of disintegration of the usually used comnatioo
network.

It was agreed that for selected mobile phonesiprioalling in
the mobile network may be set through OIC IRS far ¢ase o
EE treatment.

Usage of an independent radio-station or radioesta
functioning through mobile converters in co-opematiwith
other operators of telecommunication network ohdiRS CR
Is suggested.

The negotiations with representatives of FRS CRevatarted

i

it

Creation of additional

of their back-up power
supply

back-up ways of notifying
and extension of the time

The negotiations with representatives of FRS CRehlagen
initiated about the possibilities of back-up wayd
communication for the needs of notifying in case
disintegration of usually used communication networ

of

Verification of the
possibility of higher
resistance and proper
function of shelters for
extreme inundation and
seismicity

performed (already finished in the field of therexrte floods)

The implementation of further back-up power suppdlghelters
was ordered.

with occurred EE

Assuring sufficient amoun
of back-up staff for coping on which the professional units of FRS of the @zétepublic

tTo strengthen LFRS NPP, an alarm plan was elalibizeed

being a part of IRS would be able to provide anitauthl
effective personal aid and material with arrit@llocalities
within 10-60 minutes depending on the locationid brigade
unit.

In the scope of IRS, among others, 6 helicopterge
determined for the rescue work (Army of CR and Gitde)
for the possibility of the transport of persons doad; 4 crews
are in the standby mode with the possibility ofivadion
within 10 minutes on the day and 20 minutes attnig

In the shift as well as non-shift staffing additdpositions will
be selected for assuring the operation of unitsranigation of
EE consequences which should remain at NPP (tkeiramge
later on will be solved as well). These are e.gpleyees not
being in service but involved in OER.

Ability of functioning

OER outside ECC at the
sites of both NPP,
completing equipment of
back-up ECC (outside thg

The back-up emergency support centers locateddeutsPZ
were defined. The analysis of the necessity of Empenting
their equipment is performed, including the trarssmn of
information data from the NPP and the neces

D

)

The analysis of endangering the shelter for vari@asons is$

D

sary
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Field/measure Preliminary results

site) by devices/ other communication.
communication means

Co-operation with other | The agreement between Temelin NPP and FRS of Sputh-
external components of | Bohemian Region on mutual assistance was revised.

S .. —
emergency preF)amdr‘es‘'Moreover the revisions of similar agreements andtrects

between the both NPPs and other organizations nmesion
with EE management on the sites of both NPPs aki tplace.

Supplementing the The elaboration of criteria for fihg individual positions of
gualified staffing of OER| SOER is in progress as well as the revision otthreeption of
including a more intensive training of TSC staff in connection with managemeisevere
training of OER staff accidents.
especially for the case of
managing severe accidents

Creation of the team for | For the purpose of preparedness for managemergost-
NPP renewal (it controls| accident situations at NPP, including defining estéd and
activities after the effective mechanisms of deciding, a Renewal Team bdeen
extraordinary events set up inCEZ, a. s. since 2011.
which can cause a long-
term loss of production of
there is an imminent
danger of the complete
loss of source)

5.3 DESCRIPTION OF ACTIVITIES PERFORMED BY THE STATE
REGULATORY AUTHORITY

5.3.1 Survey of implemented and planned activities

State regulatory authority, i.e. SUJB has performed

e analysis of the current on-site emergency planiPN

* inspection focused especially on the activitiegthefLicensee described in its respective
internal documentation and concerning monitorirgrédiation situation with accent on
emergency monitoring.

SUJB is planning

 to initiate revision of the safety analysis repiont the purpose of updating the source
terms,

» to initiate revision of the interventions levelsatstd in the respective internal
documentation of the Licensee, serving for the sifi@stion of EE and the start
intervention actions,

 start discussion on the contents of the off-siterg@ncy plans of both EPZ,

» during the preparation of the new Atomic Act, inmarating the lessons learned in the
necessary scope.
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5.3.2 Further activities of the state regulatory authorty

Field

Description of the way of implementation intuding
possible options

Analysis of the current
internal emergency
plan of NPP

SUJB has performed in 2011 a detailed analysis@ttrrent on:
site emergency plans of both NPPs with focus eapjgan the
intervention procedures and deciding schemes stiaged. During
this analysis SUJB came to the conclusion that

a) Procedures shall be updated and specified to deteratearly
the procedure for each position in OER system dmestiin this
plan (precondition - performance of the respectasgsion of
the on-site emergency plan: 2012),

b) Schemes shall be discussed with the operator aichtegh
based on the conclusions of the discussion (stattsoussion:
3-4/2012, updating — see item a) )

Inspection focused
especially on activities
of the Licensee
described in its
respective internal
documentation and
concerning monitoring
the radiation situation
with accent on
emergency monitoring

SUJB performed in 2011 the inspection and among
conclusions, there is e.g. the need to perfornréhision of the
intervention instructions in such a way that thenegal
intervention procedures of the activities for thenptoyees

executing the given positions within OER will batsd in the on;

site emergency plan of NPP and the interventisiructions will
contain the description of the sequence of padtas with cleat
specification of liabilities while exchanging shift The
intervention procedures will be revised in the @b the total
revision of the On-site Emergency Plan of NPP (keefield 1),
revision of intervention instructions — estimatetars 2012,
estimated end 2013.

Revision of the safety
analysis report for the
purpose of updating
source terms

In the year 2012, SUJB will perform the revisionimformation
on the source terms stated in the safety anatgpiarts of both
NPPs and in view of its conclusions it will ask tNEP operato
for their updating or possible amendment. Estimaigating ang
possible amendment of the source terms: 2013

1

Revision of
intervention levels

internal documentation
of the Licensee,
serving for the

for starting the
intervention activities

stated in the respective

classification of EE and

SUJB will start in the 1st half of 2012 the contodlintervention
instructions for the purpose of a detailed revisidrall the levels
of interventions stated in the instructions. Based the
conclusions of this inspection, their specificatmmmodification
will be initiated. The supposed time of specificat or
modification of intervention levels set in the iriention
instructions of the operator: 2013

Discussion to the
contents of the off-site
emergency plans of
both EPZ

In 2012, SUJB will be participating in negotiatiorisr the
revision of the contents of the off-site emergemptyn of EPZ
Temelin NPP, started in 2/2012 by the author of thian, i.e|
Regional Directorate of FRS in the South-Bohemiagibn.

SUJB will propose in the 1st half of 2012 to théhan of the off-
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Field

Description of the way of implementation intuding
possible options

site emergency plan for EPZ Dukovany NPP to stérithe
discussion of the revision of its contents.

During the preparation
of the new Atomic Act,
incorporating the
lessons learned in the
necessary scope.

During the preparation of the wording of the newotc Act
initiated by SUJB in 2011, the acquired knowledgel essong
learned concerning the EP will be incorporated, parts of
coping with radiation accidents and monitoring @fdiation
situation.

5.3.3 Conclusions by the state regulatory authority

Field

Description of the way of implementation inaiding possible
options

Analysis of the current
on-site emergency plarn
of NPP

In 2011, SUJB made a detailed analysis of the ntirom-site
emergency plan of NPP.

In 2012 SUJB plans that the Licensee

a) will update and specify the intervention praged in such &
way that the procedure for each position in OEResysdescribec
in this plan is clearly defined (expected revisiohthe on-site
emergency plan: 2012),

b) in connection to conclusions of the discussidth V8UJB the
Licensee will modify or update schemes of decidingtained in

the plan (start of discussion: 3-4/2012, expectpdating — see

above (a)

Inspection focused
especially on activities
of the Licensee
described in its
respective internal
documentation and
concerning monitoring
the radiation situation
with accent on the
emergency monitoring

SUJB performed in 2011 the inspection and amongegslts the
need of revision of intervention instruction waentfied, in such
a way that the general intervention procedures obivides for
employees executing the given position within OER e stated
in the on-site emergency plan of NPP, and the vetdron
instructions shall involve the description of thegsence of the
partial actions with clear specification of liab@s in case of shift
exchange. The intervention procedures will be exVis the scop
of the total revision of the on-site emergency p&mPP (see th
field 1), revision of intervention instructions -upposed star
2012, expected end 2013.

)

—~ (U (D U)W

Revision of safety
analysis reports for the
purpose of updating
source terms

There are no results (even not preliminary resshsar.

Revision of interventior
levels contained in the
respective internal
documentation of the

There are no results (even not preliminary resshsar.
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Field

Description of the way of implementation inaiding possible

options

Licensee, serving for
the classification of EH
and for starting the
intervention activities

Discussion to the
contents of the off-site
emergency plans of
both EPZ

There are no results (even not preliminary resshsar.

During the preparation
of the wording of the
new Atomic Act —
incorporation of
acquired knowledge
and lessons learned in
the necessary scope

In 2011, the base documents were prepared forgheetsion of

the draft of the wording of the new Atomic Act.

In 2012, the internal (at SUJB) commenting of tis¢ draft and

elaboration of the following version are planned.
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5.4 FINAL SUMMARISATION OF THE CHAPTER 5

Activities by the Licensee

Activities by the State
Regulatory Authority

Activity

(tem 5.2.1)
Activity
- Taken?

- Ongoing?
- Planned?

(Item 5.2.2)

Schedule
Or
Milestones
for Planned
Activities

(Item 5.2.3)

Results
Available

-Yes?
- No?

(tem 5.3.1)
Activity
- Taken?

- Ongoing?
- Planned?

(Item 5.3.2)

Schedule
Or
Milestones
for Planned
Activities

(Item 5.3.3)

Conclusion
Available

-Yes?
- No?

Topic 5
Emergency Preparedness and Emergency Response

Assuring other
alternative
communication
means for the
communication
among intervening
persons and exterr|
bodies including
assuring the
alternative power

supply

Ongoing

2015

No

Planned

Inspectiq
2016

n No

Creating the
concept of
additional
alternative ways of
informing and
warning

Ongoing

Not
determined
so far

No

Planned

Inspectior]
2013

No

Additional
alternative ways of
notifying and
warning and
extension of the
time of their back-
up power supply

Ongoing

Stage 1 201

No

Planned

Inspectior
2015

No

Verification of the
possibility of highe
resistance and
proper function of
shelters for the
extreme inundatior
and seismicity —
analysis of shelter
endangering

Ongoing

Not
determined
so far

No

Planned

Inspectior
2013

No

Verification of the
possibility of highe
resistance and
proper function of
shelters for the
extreme inundation

Ongoing

2015

No

Planned

Inspectiqg
2016

n No
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Activities by the Licensee

Activities by the State
Regulatory Authority

Activity

(tem 5.2.1)
Activity
- Taken?

- Ongoing?
- Planned?

(Item 5.2.2)

Schedule
Or
Milestones
for Planned
Activities

(Item 5.2.3)

Results
Available

-Yes?
- No?

(tem 5.3.1)
Activity
- Taken?

- Ongoing?
- Planned?

(Item 5.3.2)

Schedule
Or
Milestones
for Planned
Activities

(Item 5.3.3)

Conclusion
Available

-Yes?
- No?

and seismicity -
implementation of
the back-up powe

supply

Assuring sufficient
number of back-up
staff for managing
EE

Ongoing

Not
determined
so far

No

Planned

Inspectior]
2013

No

Ability of
functioning OER
outside ECC in the
sites of both NPPs
completion of the
equipment of the
back-up ECC
(outside the site) b
the devices and
other
communication
means

Ongoing

Not
determined
so far

No

Planned

Inspectior]
2013

No

Co-operation with
other external
bodies of
emergency
preparedness.

Ongoing

2012

No

Planned

Inspectio
2013

No

=)

Adding qualified
experts to OER
including a more
intensive training o
OER staff,
especially for
management of
severe accidents

Ongoing

2013

No

Planned

Inspectiq
2014

n No

Creating the team

for NPP renewal, (it

controls activities
after the
extraordinary even
which may cause g
long-term loss of
production or the
risk of complete
loss of source)

Adopted

2011

Yes

Planned

Inspectic
2012

on - No

Analysis of the

Performed

2011

Yes
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Activities by the Licensee

Activities by the State
Regulatory Authority

Activity

(tem 5.2.1)
Activity
- Taken?

- Ongoing?
- Planned?

(Item 5.2.2)

Schedule
Or
Milestones
for Planned
Activities

(Item 5.2.3)

Results
Available

-Yes?
- No?

(tem 5.3.1)
Activity
- Taken?

- Ongoing?
- Planned?

(Item 5.3.2)

Schedule
Or
Milestones
for Planned
Activities

(Item 5.3.3)

Conclusion
Available

-Yes?
- No?

current on-site
emergency plan o
NPP

Analysis of the
current on-site
emergency plan o
NPP —
incorporating the
findings of the
analysis

Ongoing

2012

No

Inspection focuseq
on the activities of
the Licensee
described inits
respective internal
documentation
concerning
monitoring the
radiation situation
with accent on
emergency
monitoring

Taken

2011

Yes

Inspection focused
on the activities of
the Licensee
described inits
respective internal
documentation
concerning
monitoring the
radiation situation
with accent on
emergency
monitoring —
incorporating
findings from the
performed
inspection

| Ongoing

2012 - 201

8 No

Revision of safety
analysis report fo
the purpose of
updating the

source terms

Planned

2012

No
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Activities by the Licensee

Activities by the State
Regulatory Authority

Activity

(tem 5.2.1)
Activity
- Taken?

- Ongoing?
- Planned?

(Item 5.2.2)

Schedule
Or
Milestones
for Planned
Activities

(Item 5.2.3)

Results
Available

-Yes?
- No?

(tem 5.3.1)
Activity
- Taken?

- Ongoing?
- Planned?

(Item 5.3.2)

Schedule
Or
Milestones
for Planned
Activities

(Item 5.3.3)

Conclusion
Available

-Yes?
- No?

Revision of safety
report for the
purpose of
updating the
source terms —
incorporating
results

Planned

2013

No

Revision of
intervention levels
contained in the
respective internal
documentation of
the Licensee,
serving for the
classification of
the EE and start o
intervention
activities

f

Planned

2012

No

Revision of
intervention levels
contained in the
respective internal
documentation of
the Licensee,
serving for the
classification of
the EE and start o
intervention
activities —
updating
respective
documentation

Planned

f

2013

No

Discussion to the
contents of the off
site emergency
plans of both
EPZs

Planned

2012

No

In the scope of the
preparation of the
new Atomic Act,
incorporation of

acquired

Started

2011

No
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Activities by the Licensee Activities by the State
Regulatory Authority
(tem 5.2.1) |(Item 5.2.2) |(Item 5.2.3)|(Item 5.3.1) |(Item 5.3.2) |(Item 5.3.3)
Activit Activity Schedule |Results Activity Schedule |Conclusion
y Or Available Or Available

- Taken? |Milestones - Taken?  |Milestones

- Ongoing? |for Planned |- Yes? - Ongoing? |[for Planned |- Yes?

- Planned? |Activities |- No? - Planned? |Activities |- No?
knowledge and
lessons learned
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6. INTERNATIONAL COOPERATION

6.1 INTRODUCTION

Besides the individual activities of the internatb co-operation analyzed hereinafter in the
part of the Licensee as well as state regulates, nmecessary to mention at the beginning the
process initiated directly by the accident of Fukosa Daiichi NPP in Japan.

This event initiated in the European Union the remmaent on the assessment and evaluation
of resistance of the European NPPs towards extramdevery improbable phenomena for
which the NPP design may be not sufficiently prefdaas their occurrence was not supposed
during the design of these facilities.

The requirement of the European Commission (EKjhenperformance of the ,stress tests*”
was sent to member countries of EU on May 24, 20he objective of these tests was to
identify existing safety margins and to set theetiduring which the emergency situation
develops into the severe accident with the subseglegradation of fuel with a large “release
of radioactivity into the surroundings. The teclahicontent of the stress test was defined by
the association of the European Nuclear Safety Rems Group — ENSREG. The
requirement was elaborated in detail by ENSREG giiauhe form of the recommendation
of a detailed structure of evaluating reports o€lear power plant operators and national
reports elaborated and submitted by the natiomgila¢ory bodies.

The stress tests are part of the comprehensivéysafaluation of NPP as follow-up of the
international documents devoted to the given ev@ng.: WANO SOER 2011-2, Fukushima
Daiichi Nuclear Station Fuel Damage Caused by adke and Tsunami, March 2011;
WANO SOER 2011-3, Fukushima Daiichi Nuclear Stat®pent Fuel Pool/Pond Loss of
Cooling and Makeup, August 2011; INPO Special Repor the Nuclear Accident at the
Fukushima Daiichi Nuclear Station, November 20EA International fact finding expert
mission of the Fukushima-Daichi NPP Accident Follogvthe Great East Japan Earthquake
and Tsunami, June 16, 2011; US NRC Recommendatioanfhancing reactor safety in the
21% century, July 12, 2011).

The results and conclusions following from theseess tests” are analyzed in detail in the
respective chapters of this Extraordinary NatidReport of CR — especially in chapters 1, 2
and 3.

6.2 DESCRIPTION OF ACTIVITIES PERFORMED BY THE
LICENSEE

6.2.1 Survey of the implemented and planned activities

The Licensee for the operation of the nuclear Izgtan - CEZ, a. s., is active member of a
number of professional international organizatiansl association in nuclear power and is
actively involved in many international programslaxchange of operational experience. It
uses practically all the available internationaurses for maintaining a high state of
knowledge and is involved in the programs for emleament nuclear safety level, know-how,
knowledge of state-of-the-art technology and usdggod practice from all over the world.

It uses the membership of CR in international oigtions as the IAEA, OECD and it is a
member of a number of associations of operatogs WANO, EUR, ENISS, NUMEX etc.).
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Utilization of experience of other NPP operatoreeffback of external operational
experience), which is a part of the wider WANO Qperg Experience program is an
important source of incentives for positive chanigeseasing the operational safefEZ, as
the active member of the international associatiomsiclear power not only utilizes but also
contributes by its experience into the internatiatziabank of best practices; by participation
of its experts in international missions, seminarsrkshops and in technical negotiations it
increases the world-wide operational and safetyskhow.

.International co-operation“ is, from the viewpoiat organization and management of the
Production division ofCEZ company defined as independent process. Ttk of this
process is creation of effective contacts abraaduiring and handing over information and
know-how, exchange of experience / information witlieign parties with the aim of
implementing the safety policy and quality assueapolicy of CEZ, a. s., and practical
increase of safety, reliability and effectivenesthe operation its NPP$he objectives of co-
operation with international organizations area®s:

e To be well informed about the current developmentthe nuclear power, to assess
existing risks and experience of other operatoos,utilize the opportunities for
improving the nuclear power plant safety.

e To co-operate actively in the selected professiomaérnational associations /
organizations for assuring technical support aeditbrld know-how

* To acquire and to implement know-how, good prastitest experience and the results
of the operational experience feedback, benchmgykinew procedures and
technologies at NPPs ofEZ a.s., (to implement the system of ,Learning
organization®).

* To prevent the isolation of nuclear power planterapon in the CR from the
developing nuclear community in the world (to kgsgce with the world trends of
branch development).

e To present and to share operating experience Wgtaim of increasing the safety level
of the whole branch (collective liability for tHagh level of nuclear safety also on
other nuclear facilities in the world).

* To build and to maintain long-term professional aredl as personal relationships with
the foreign power engineering companies, similarf¢a design) nuclear power plants,
organizations and institutions.

* To educate the managers and experts in commumoatth foreign countries, with aim
of developing professional knowledge and intermationformation exchange.

CEZ is member of the following professional assadoie:

 WANO (World Association of Nuclear Operators),

« FORATOM (European Atomic Forum),

» ENISS (Association of operators for harmonizingdpean NS standards),

« ENS +CNS (European and Czech Nuclear Society),

* NucNet (The Communications Network for Nuclear Eyesind lonizing Radiation),
« ENC, European Nuclear Council (Association of CBGclear operators in Europe),
* NUMEX (Nuclear operators platform for maintenaoc@uclear installations),

» Eurelectric (Union of Electricity Industry),

* WNA (World Nuclear Association),

» EPRI (Electric Power Research Institute),

* VGB (German scientific-technical organization, day.nuclear power engineering),
* Chamber for economic contacts and SNS,
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* EUR (Association of West-European operators withdhm of standardization of safety
requirements for nuclear reactors of new generation

6.2.2 Further steps of the Licensee

6.2.2.1 International sharing of operating experience

Nuclear power plants in the Czech Republic (Nuckawer Plant Dukovany - EDU and

Nuclear Power Plant Temelin - ETE) are involvedthe international system of sharing

operational experience (IAEA, WANO). In paralleltvithis they are orientated on and have
direct contacts first of all with identical type$ muclear power plants in Slovakia, Hungary,
Finland, Ukraine and Russia. Besides this, @, a.s. experts participate in the work of
working groups of other professional organizatiossch as e.g. EUR, ENISS, ENC,

FORATOM, Eurelectric, WNA, etc.

The main task of this co-operation is the tranafet utilization of operational experience and
technical information of nuclear power plant operatin practice of both nuclear power
plants. Selected important information about eveats other nuclear facilities and
international experience from sources like WANOERM event. INPO,... are monitored and
included into the program of the Event Committeesetings of the Production division
director, meetings of EDU/ETE management (and spbe@ly departments), Committee for
Safety of the Production division and Committee fafety of EDU (ETE). The most
important experience with a possible impact ondperation or safety of the nuclear power
plants is implemented in the form of corrective swas. They focus first of all on the
training of personnel, maintenance and improvingp@attion activities. All the acquired
information on external events is stored in theablase supported by special software and
they are utilized by the specialists of individuigpartments as technical support in dealing
with problems. The staff concerned is directly mied of the most important events on the
foreign power plants at the training days. The saamkd measures resulting from these events
are implemented and their effectiveness is evaluateafety events and operational
experience from non-nuclear operation€&Z, a. s., are transmitted at EDU and ETE in the
standard working way of communication instdgéz, a. s.

Vice versa, operational experience of EDU/ETE isdeal over to other NPP operators either
by the direct contact or by elaborating 4 to 6 tiedareports annually on the most important
events with the analysis of their root causes. &hexports are then included into the
international WANO network or they are submittedS0JB for distribution via Incident
Reporting System (IRS) network of the IAEA.

6.2.2.2 Multilateral systems

e Operating Experience Program (WANQO)Program of utilization of the external
feedback / informing about the events: reports vents at NPPs from the all over the
world and/of fromCEZ. Usually, one report on the event/unit/yearyeciive measures
for all recommendations issued by WANO.

» Direct information exchange of (WANO) — operatiorsafety indicators of WANO,
mission of technical support for the selected t®piechnical benchmarking with other
NPP operators in the world, restricted communicatiside WANO network (several
dozens discussion columns for dealing with technssaies, questions and answers).

+ INES/IRS — elaborating and submitting reports f&tJB and then into international
databases INES and IRS.
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6.2.2.3 International Peer Review

The resources for enhancing safety include theutsitpf the evaluation program the IAEA,
OECD-NEA and WANO. An example may be a comprehengivogram of the IAEA
devoted to assessment of safety of the "Russiaactoe types, including the VVER 1000
(IAEA-EBP-WWER-05), which resulted in a number @ffety issues. Furthermore, among
such resources one can consider also outcomesdependent international audits, in
particular missions OSART and SALTO of the (IAEA) WANO Peer Review, which are
processed into the form of action plans containimggproposed corrective measures and new
WANO tasks.

WANO

CEZ, a.s., as an active member of WANO invites katy the international program
of partner inspections (WANO Peer Review - WPR)eSéhinspections are performed by the
international expert teams from various profesdi@nganizations and nuclear power plants
operated in other countries and cover 10 standarasaEffectiveness of Organization and
Management, Operation, Maintenance, Engineeringp&up Utilization of Operational
Experience, Radiation Protection, Chemistry, Parebrlraining and Qualification, Fire
Safety, Emergency Preparedness). Program of pariapections supposes one WPR in 4
years at each NPP and after two years a subsegquetiter independent inspection.

CEZ' employees also participate in this programniternational teams visiting other NPPs.
Such participation contributes to the transfer ofow-how, safety benchmarking and
enhancing of safety level in the world.

The first WANO Peer Review at Dukovany NPP toolkcplan 1997, the second WPR mission
in 2007, with the follow up mission in January 200%ie missions confirmed a high level
of safety of operation of Dukovany NPP. The follay inspections confirmed that all

recommendations for improvement were implemented were in the high stage

of completion.

In November 2011, Temelin NPP hosted already tind YWPR mission. Preceding missions
took place in the years 2004 and 2006. WPR appeeticn Temelin NPP the high
professionalism of the staff and the achieved gdfatel of the power plant. The mission
summarized its conclusions in the form of 17 mimecommendations for improvement
and also highlighted 3 examples of good practicefer NPP operators around the world.

The next WANO Peer Reviews in Dukovany NPP and dlanmNPP (follow-up mission) are
planned for the years 2012-2013.

IAEA

The Czech Republic invites regularly internationgksions of the IAEA. In case of NPP
these are following types of missions: OSART, ASSESRALTO, IPERS, Safety Issues,
IPPAS, Site SR Design, LBB assessment, Fire SaR$y and Seismic SBSA. Dukovany
NPP has hosted in total 15 and Temelin NPP 21natenal missions.

The first international OSART mission was organize@®ukovany NPP in 1989 and the last
one took place in June 2011 (in between there wessions in the years 1991, 2001, 2003,
including follow-up missions). In June 20CEZ invited to Dukovany NPP the last OSART
mission of the standard scope, i.e. it coverethalifollowing fields:

* Management, organization and administration (3 ggpe
» Training and qualification (1 expert),
* Operation (2 experts),
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* Maintenance (1 expert),

» Technical support (1 expert),

» Feedback of operational experience (1 expert),
» Radiation protection (1 expert),

* Chemistry (1 expert),

« Emergency preparedness (1 expert).

The results of the mission were very positive ablUBvas evaluated as NPP with very high
level of safety. This was reflected also in the bemof recommendations (3), proposals (11)
and internationally recognized good practices (10).

The first OSART mission at Temelin NPP was orgahize 1990. It was the pre-
commissioning mission and the follow-up took placel992. The first mission on the full
scope took place in 2001 and the follow-up in 20D@ring the follow-up mission the most
recommendations and proposals from previous missias classified as “fulfilled” or in
“satisfactory progress of solution” and the OSARd&arh appreciated a considerable
improvement of operational safety, state of impletaton of recommendations and the
overall increase of the power plant efficiency. Timext OSART mission is planned for
Temelin NPP in 2012.

6.2.2.4 International recommendations and technical standais

An important source of the recommendations areipatibn of the IAEA, in particular Safety
Series: TECDOCs, Safety Fundamentals, Safety Rammeints, Safety Guides, INSAG
reports including information data bases, e.g. AIR&dvanced Incident Reporting system
database, OSMIR — OSART Mission Results databases,

Another external source of information is WANO, yiding a number of products,
contributing to the increase of the safety andosffeness of NPP operation: Guidelines,
Performance Objectives and Criteria, Just-in-Tifeesons learned from events (Significant
Event Reports/Significant Operating Experience Respomethodology of Self-Assessment,
Excellence in Human Performance, Operating Decislaking (ODM), Hot Topics, etc.

6.2.2.5 Active participation in international meetings

The employees of the Licensee participate actiwrele international professional events as
e.g. WANO technical support missions, WANO workshopnd seminars, technical
negotiations which represent a valuable sourceteireal experience:

WANO - Program of technical qualification developrhe- it includes seminars, technical
meetings and workshops (the organization of mifi.seminars annually in the CR, and the
participation in ca 2+3 seminars abroad is supposedarticipation of CEZ experts
depending on qualification and competence.

WANO technical support missions short missions with the participation of expdrtsnm
other NPPs; they help to suggest corrective measursolutions.

Examples of technical support missions at EDU anf ki the last years:

e Taking Operational Decisions (in critical situatorOperational Decision Making
ODM) — (Mr. Tim Martin, WANO Atlanta Centre, traimj June 2005). Subsequently
EDU elaborated and implemented relevant operatisguction.

* Improving the Human Factor (Mr. Tim Martin, WANO lAhta Centre + team from the
USA and Canada, June 2008)EZ implemented the methodology of improving the
quality of human performance (QLV).

Extraordinary National Report under - 157 - NR508 /2012
the Convention on Nuclear Safety



« WANO-Conference of NPP managers, Nov. 10-12, 2608&gue, Czech Republic —
Exchange of experience among NPP directors frorofaan countries.

* Implementation of Methodology of Self-Assessment.(8teve Milton, British Energy,
July 2009). Methodology of self-assessment has lrepiemented in Dukovany NPP
since January 1, 2010.

» Self-Assessment and Program of Remedial MeasurdsASsessment and Corrective
Action Programs), NPP Temelin (November 9. — 1390

» International seminar for middle management of eaicijpower plants: safety culture,
human performance quality, instruments for preventfailures, guiding people to
safety (6th Leadership Workshop for Middle ManapeféANO Paris Centre, April 6.-
9, 2010, Prague, Czech Republic — participatioB@U as well as ETE managers.

* Implementation of Near-Miss program (Mr.Conrad DuM¥ANO Paris Centre+
WANO team, October 2010), Dukovany NPP.

e Opportunities for Increase of Load Factor by Higleifectiveness of Outages,
Technical support mission WANO, March 22-25, 201dmelin NPP.

* IAEA (IAEA) — Technical Meeting on Evaluation of fiéttiveness of Operational
Safety Review Services and their Future Evolutithd November 2011, Vienna,
Chairman: Koen van Beveren. as reaction on thedanti at NPP Fukushima Daiichi;
number of negotiations took place with the opegmtor other NPPs type VVER -
aimed to harmonize practices in individual com@strand to draw lessons mutually
from best practices

* VVER 440-V213 club with participation of partner RPJaslovské Bohunice,
Mochovce, Paks and Loviisaas renewed in 2011.

* Meeting of management of partner's NPP on V-213 enodation, requirements
of WENRA and regulatory requirements, January 20-2011, Prague.

« Initiation of EU stress tests, May 12, 20CEZ, Prague.

» Strategic spare parts for VVER 440, August 24, 20dRP Paks, Hungary.

* Presentation of achieved results and harmonizatibmmeports to EU stress tests.
October 12, 2011, Paks, Hungary.

6.2.3 Preliminary results of Licensee's activities

To assure a high safety levelEZ, a. s., issued its ,Safety and Environment Rtae
Policy* (CEZ_PRGR_1008), which contains in ten chapters thegkinciples for achieving
defined goals in the given area. Especially theptdra 3, 4, 6 and 7 are devoted to the
transfer of knowledge and utilization of experierfcem power plants for assuring the
sufficient safety level.

6.3 DESCRIPTION OF ACTIVITIES PERFORMED BY THE STATE
REGULATORY AUTHORITY

6.3.1 Survey of the implemented and planned activities

Bilateral co-operation on various levels represamsther important international activity. It
is organized by SUJB as well as other governmdiudies (Ministry of Industry and Trade,
Ministry of Education, Youth and Sports, Univers#tj etc.) as well as by both NPPs in co-
operation with IAEA and other international orgaatian.

Preparation and signing of international agreemeasltso belongs to important state
administration activities. In view of the given pemlure and the fact that most of these
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activities in nuclear area are coordinated by téesregulatory authority (the rest by other
bodies of the state administration), they are sunz@é in an independent sub-chapter.

6.3.2 Future activities of the state regulatory authority

6.3.2.1 Contractual base of international co-operation

International agreements and conventions are tied lease of the international co-operation
and may be split into four groups: agreements cotedewith EU including main legal acts of
the acquis communautaire directly influencing tegulatory framework, general treaties of
United Nations, bilateral international agreememd agreements between the regulators.

Agreements and further legal acts connected with EU
Treaty establishing the European Atomic Energy Comiy

Council Directive 2011/70/ EURATOM of July 9, 201%stablishing a Community
Framework for the Responsible and Safe Manageniepent Fuel and Radioactive Waste,

Council Directive 2009/71/ EURATOM of June 25, 2008stablishing a Community
Framework for the Nuclear Safety of Nuclear Insti#bns,

Council Directive 96/29/EURATOM of May 13, 1996yiag down Basic Safety Standards
for Protection of Health of Workers and GenerallRuigainst Danger Arising From lonising
Radiation,

Council Directive 89/618/EURATOM of November 27,80n Informing General Public
about Health Protection Measures to be Applied &telps to be Taken in Event of
Radiological Emergencgy

Council Directive 2006/117/ EURATOM of November ZI06 on Supervision and Control
of Shipments of Radioactive Waste and Spent Fuel.

International Conventions
CR is a long-term contracting party to the follogrinternational conventions:

* The Convention on the Physical Protection of NucMaterials,

» The Convention on Early Notification of a Nucleacoident,

» The Convention on Assistance in the Case of a ldudeRadiation Emergency,

» Convention on Nuclear Safety,

» The Comprehensive Nuclear Test Ban Treaty,

« Joint Convention on the Safety of Spent Fuel Mamege and on the Safety,
of Radiological Waste Management,

* The Treaty on the Non-Proliferation of Nuclear Weaap (NPT),

» The Convention on Environmental Impact AssessmeatTiransboundary Context,

* Vienna Convention on Civil Liability for Nuclear Daage,

* Convention on Supplementary Compensation for Nud)eenage.

Bilateral agreements on co-operation in nuclear saty

CR has concluded international agreements (on gowemtal level) on co-operation, or
exchange of information including emergency infotiora in nuclear safety area with the
following countries: Australia, Bulgaria, India, &ada, Korea, Hungary, Germany, Poland,
Austria, Russian Federation, Slovakia, Ukraine, dS@\.
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Bilateral arrangements between regulators

CR has concluded international agreements (on ehel lof regulatory authorities) on co-
operation or exchange of information including isrimformation in nuclear safety with the
regulatory bodies of the following countries: Fimlia France, Canada, Korea, Hungary,
German, Rumania, Russian Federation, SlovakianSgaeat Britain, Ukraine, USA. They
are rather of “working” character, not enforceadeper the international law. In some cases,
these are arrangements focusing on a very narreav ar

6.3.2.2 Bilateral co-operation

The most of bilateral agreements and arrangemeaotsde a legal base for the co-operation,
which has an occasional character. Regular cotismgaabout the safety of the nuclear
installation take place with the following statddungary, Germany, Poland, Austria,
Slovakia, and Slovenia. The programme of the mgstincludes:

» changes in the regulatory organization of and lago,

» safety analysis of events and the regulatory st taken measures,
* modernization of NPP, new nuclear units and theanising,

» spent fuel and nuclear waste management,

* monitoring of radiation and emergency preparedness

These topics were discussed in 2011 in the liglaicofdent at NPP Fukushima Daiichi.

6.3.2.3 Multilateral international co-operation and international working groups

CR participates in the international co-operatiorthe frame of the following international
and multinational organizations, institutions ars$aciations: EU, IAEA, OECD, WENRA,
WWER Forum, and NEWS.

CR utilized the current relations and membershighainternational institutions for sharing
the preliminary conclusions and lessons learnenh filoe events at NPP Fukushima Daiichi
and for an active participation in common new wogkigroups focused specially on this
issue. CR accepted a principal obligation on peting stress tests at Czech NPPs according
international (EU) rules, elaboration and preséoadf the national report and participation
in the international evaluation process (Stresssiieeer Review).

CR utilizes the gained internationally experiengethe extensive revision of legislation in
2012 and preparation for the international IRRSsiois which should take place in 2013.

Co-operation in the Scope of EU

CR (SUJB, Ministry of Industry and Trade and othedies of the state administration) co-
operates with other member states in the framelbfBuncil (Atomic Question Group -

AQG) as well as with working and consulting grouget up by EC (ENSREG, INSC

Committee).

The working group for the field of nuclear safe®QG) is the working group of EU Council,
dealing especially with topics associated with péacuse of nuclear energy and radiation
protection; on a working level; legislation undeeparation by EURATOM it also discusses
there.

The working group of European Nuclear Safety RegutaGroup, ENSREG is independent
group representing EU regulatory authorities infiblel of nuclear safety on the highest level,
created by the decision of the European Commisaim@haiming at achieving of a common
consensus on various matters. CR participateseintrk in all the three working groups, in
particular:
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* Nuclear safety,
» Safe management of spent fuel and nuclear waste,
» Transparency and public relation.

Instrument for Nuclear Safety Cooperation (INSC)rattee is a working group of EC for

the co-operation of EC and member states focusguteparation and approving projects for
assistance to third countries in the nuclear sal&t$C is a follow-up of previous TACIS

program.

SUJB experts participate also in implementing IN8Gjects for support to regulatory bodies
in the third countries either operating or planning use of nuclear reactors for the electricity
production. SUJB participates in the projects im&nia, Egypt, Jordan and in the Ukraine.

Co-operation with IAEA

SUJB's Chairperson serves at present as the vaieyemn of the Board of Governor, who is
also a member of SAGTAC.

SUJB participates in all the four standardizing ogssions for creation of international
standards, in particular: Nuclear Safety Steerirgn@ittee (NUSSC), Radiation Safety
Steering Committee (RASSC), Safety of RadioactivasWw Steering Committee (WASSC)
and Safe Transport of Radioactive Materials Stge@iommittee (TRANSSC).

CR provides a number of experts for the servicewiged by IAEA to member countries
(IRRS, OSART missions, etc.) and it participateshie Technical Co-operation Program of
IAEA, as recipient as well as provider (financiadly well as by expertise).

CR participated actively in the ,Ministerial Conéerxce on Nuclear Safety” reacting on the
accident of NPP Fukushima Daiichi. IAEA createdcaroperation with member states, and
started to implement “Action Plan on Nuclear Sdfe@ne of the tasks of the international
community is to re-evaluate the current frame aflear safety and emergency preparedness
as well as emergency preparedness and to strenigtb@sed on the lessons learned from the
thorough evaluation of the causes and course afishikna accident. The experts from SUJB
and further relevant institutions from the CR geti\eely involved into all the associated
activities not only in the frame of the IAEA, busa of other professional organizations.

Co-operation in the Frame of NEA/OECD

In the NEA/OECD, SUJB representatives participatthe work of the working groups of the
following Committees:

« Committee on Radiation Protection and Public Healf6RPPH)

In 2011, SUJB became involved into the activitieshe Committee on Radiation Protection
and Public Health (CRPPH). SUJB's representatiwerisember of CRPPH Executive Board
determining the topical focuses of activities o€ tBommittee. The experts for radiation
protection participated actively in the meetingGRPPH committee and also in the activities
of its working groups - Information System on Ocatipnal Exposure for evaluation of

exposures in nuclear installations and especialgeEE Group on Occupational Exposure
(EGOE) dealing with implementation of the new reocoemdations of the International

Commission on Radiological Protection especiallytha field of regulation of professional

exposures and their optimization. Attention is dedoalso to determining the requirements
on radiation protection for new nuclear reactors.

« Committee on Nuclear Regulatory Activities (CNRA)
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The objective of CNRA is the exchange of experiefioen the practices of nuclear safety
regulators; it has working groups on:

- inspection practices of regulators (WGIP),

- safety requirements on new nuclear sources (WGRXE

- operating experience (WGOE).
As reaction on the accident in the NPP FukushimacBia a special working group was
established within the CNRA, dealing with aspedtths accident and aimed in providing a
feedback from this event for the regulators (widtigipation of SUJB representative). In co-
operation with other committees of NEA/OECD a spkegroup was created coordinating
these activities of all the working parties witle tharticipation of the SUJB representative.

« Committee on Safety of Nuclear Installations (CSNI)

The objective is to assist member states to mairtad to develop the scientific and technical
knowledge base necessary for the evaluation oftysafienuclear reactors and fuel cycle
facilities. The CSNI committee has a number ohparent working groups, in particular: on

- Integrity of Components and Structures (IAGE)

— Analysis and Management of Accidents (WGAMA)
— Risk Assessment (WGRISK)

— Human and Organisational Factors (WGHOF)

— Fuel Safety (WGFS)

— Fuel Cycle Safety (WGFCS).

At the meeting of WGHOF in 2011 the exchange ofolimfation took place between
representatives of individual states on how theviddal regulators reacted on the event at
NPP Fukushima Daiichi and the Group elaboratedigheof topics and issues arising from
this event.

Co-operation in the Association of European Regulars WENRA

Fukushima accident seriously influenced WENRA asdgmn activity in the last year.

In connection with the decision of EU Council, thssociation was authorized to elaborate
a technical framework and the scope of ,stress'tést the nuclear power plants operated in
EU countries. The draft was created by the groupxplerts including SUJB representative
and in May 2011, it was approved by the Europearlédu Safety Regulators Group
(ENSREG). Evaluation of the nuclear power planpas,Fukushima scenario® was started in
June. WENRA dealt also with the issue of organabf independent peer reviews, being
the next stage of the ,stress tests* after perfoghtihe safety evaluation on the national level.

SUJB representatives participate in the plenary timge as well as working groups
of WENRA:

In March 2011 Reactor Harmonization Working GroRH{WG) published the report on the
state of harmonization of the safety of nucleact@s operated in individual member states
of WENRA. In May 2011, it published also the resudf its survey from the year 2009 —
survey of national practices in the field of assgrihe long-term operation (LTO) of nuclear
power plant. RHWG provided also the technical suppar the creation of methodology
of ,stress tests* and planning the following pemriews.

Working Group on Waste and Decommissioning (WGWBi)tmued the harmonization of
requirements on safety of management of radioactxaste and spent nuclear fuel,
decommissioning of nuclear facilities and on fadioactive waste repositories.
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The activity of WENRA Inspection Group (WIG), exarmg the possibility of harmonization
of inspection activities in WENRA member statesswater fulfilling its original mandate —
submitting the report on the present practices aveshber 2011 — temporarily stopped in
view of the big workload of all the experts pap@iing in safety assessments after
Fukushima accident. For the same reason also thaétyaof the working group dealing with
the issue of safety of research reactors was slaleeah.

Co-operation in the Forum of the State Nuclear Satg Authorities of the Countries
Operating WWER Type Reactors

Annual plenary meeting of Forum is devoted mairdy dperational safety and nuclear
legislation and its putting into effect. Besides tiisual national presentations to the state of
nuclear safety and activity of regulatory bodie2@11, the focus was on events at the nuclear
power plant Fukushima Daiichi and the attitudenafividual regulatory bodies to performing
stress tests. In the Forum framework, there dleWng three working groups:

* Regulatory aspects of organizational, managemenhtsafety culture related issues of
NPPs (led by Hungary),

* Probabilistic safety assessment (led by Finland) an

 Working group on Determining of requirements foralfy of fabrication and
justification of operation’s safety of nuclear fijdd by Russia).

* CR takes part in the work in all three groups. Arkimg group on NPP life-time
extension is considered.

6.3.2.4 International Peer Reviews

In the nineties, CR received a number of intermaicevaluating missions (peer reviews),
focusing first of all on the safety of nuclear adkitions. They are described in the preceding
sub-chapter as operator's activity.

IRRT mission focusing on the quality of the regatgtactivities took place in SUJB in 2001.
The overall positive evaluation resulted in fivéopity areas of further development, i.e.:

» Development of inspection plan involving self-assesnt of the operator,

» Formalization of evaluation of training/drills iemergency preparedness,

» Performance of regular emergency drills of approseergency plans,

» Strengthening and improving of capacities for eathg safety culture and human
factor and use of probability safety assessmerdceordance with the international
practice,

« Completion and implementation of electronic databafsSUJB decisions.

Next IRRT mission is planned for 2013, preparatwork in SUJB has already started since
2011.
6.3.2.5 Sharing of operating experience

CR participates in all the formal internationalteyss established for this purpose, i.e. in the
system of notification and evaluation of eventsH8Y as well as in the system of sharing
operational experience (IRS).

Moreover, it co-operates with ,Clearing House* RG Petten.

Besides this, the operational experience and stant$pof regulators are informally shared in
the frame of bilateral and multilateral contactsthe first case, the operational experience is
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the main topic of regular meetings, in the secoaskeg it is working group WGOE of the
CNRA (NEA/OECD).

6.3.2.6 Applying IAEA standards

IAEA standards are normally used in the CR andrtheguirements are included into the
existing legislation. They are explicitly incorpted also into the prepared draft of the new
Atomic Act.

In relation to the accident at NPP Fukushima Daiick IAEA plans to perform an extensive
revision of its standards. CR will participate Inistactivity through its specialists.

6.3.3 Conclusions by the state regulatory authority

From SUJB viewpoint European stress tests, i.duatian of self-assessment of the operator,
elaboration of the national report and participatio the peer-reviews of member states of
EU has been the main international activity reactom the accident at NPP Fukushima
Daiichi. There are ongoing discussions in a nunabevorking groups on this topic and it is
necessary to wait for their conclusions. The casiolus from these activities will be known in
the second half of the year.
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6.4 FINAL SUMMARY OF CHAPTER 6

Activities by the Licensee Activities by the State
Regulatory Authority
(Item 6.2.1) |(Item 6.2.2) |(jtem 6.2.3)|(Item 6.2.1) |(Item 6.2.2) |(jtem 6.3.3)
Activity Activity Schedule Activity Schedule .
S Or Results - Or Conclusion
- laken: Milestones . - laken: Milestones .
- Ongoing? |for Planned ruEllEae 2 Ongoing? |for Planned AVEIIELE
- Planned? |Activities |- Yes? - Planned? |Activities |- Yes?
- No? - No?
Topic 6
International Cooperation
Self-assessment |[Taken finished Yes
performed by the October 31
Licensee in the 2011
scope of stress tests
Inspection of self- Taken Final repor Yes
assessment of the of CR issue
Licensee performed on 37
by the SUJB December
2011;
Peer Review of thgPlanned March 26.- No Planned March 26.- No
National report of 29, 2012 29, 2012
CR on stress tests
Presentation of Taken October 12 Yes
achieved results by 2011
the Licensee and
harmonization of
reports on stress test
Renewal of the Taken 2011 Yes
Club of VVER 440
operators
Discussion about Taken July 2011 Yes
the consequences |of
the accident at NPP
Fukushima at
VVER Forum
Discussion about Taken first half of Yes
the consequences |of 2011
the accident at NPP
Fukushima in
WENRA
Discussion about Taken first half off Yes
the consequences |of 2011
the accident at NPP
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Activities by the Licensee Activities by the State
Regulatory Authority
(Item 6.2.1) |(Item 6.2.2) |(jtem 6.2.3)|(Item 6.2.1) |(Item 6.2.2) |(jtem 6.3.3)
Activity Activity Schedule Activity Schedule .
S Or Results - Or Conclusion
- laken: Milestones . - laken: Milestones .
- Ongoing? |for Planned ruEllEae 2 Ongoing? |for Planned AVEIIERE
- Planned? |Activities |- Yes? - Planned? |Activities |- Yes?
- No? - No?
Fukushima in
OECD/NEA
committees
Discussion about Taken June 2011 Yes
the consequences |of
the accident at NPP
Fukushima at
Ministerial Nuclear
Safety Conference
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