)TAADAA@AE@@QEL] T@\T
pi AT O POl EAAO OAAZEAOU

Looking at examples irHungary and Finland

This report was prepared for Greenpeace

June2018

Nikolaus Arnold I s R
Klaus Gufler | KU
Institut fiir Sicherheits-

M |Chae| KfaXberger und Risikowissenschaften

Nikolaus Miillner Universitit fiir Bodenkultur Wien



ISR

Institut fiir Sicherheits-
und Risikowissenschaften

Universitat fiir Bodenkultur Wien

Table of Contents

SO 1 1Y A 4
LN IR 110 L i [ 5
VVERL200/ AESROB(VERSIOMOL)....cciiiiiiiiiiiiiiittteeiteee e e e e e et e e sttt et e aaeeaeeeesaaansbeaeeeeeaaaeeesasaaasnnnstnseeeeaaaeeesaaannns 7
Y= (O] B L@ ] I L N 12
[ 10NN (7Y N 15
RESPONSIBILITIES ANDNCTIONS OF TEEVERNMENTS. ...uuiittittiitiitniteteesnstteeanestsest ettt esnsssttesae sttt esnessteransererans 15
RESPONSIBILITIES ANDCTIONS OF TREGULATORBODIES . .....iiitiieitteeietties et eeseteeeetaessaaeeseta s sesan e sssaeeratesesaneesees 18
NATIONAL REQUIREMERDEN P PDESIGN ... .ccuuuiiitiieiet e eeee e et e e e et eesea e e s et eeeaa e saaa e ese b e e seta e eesanseeanssseaneessnnaerees 28
LN N 11 5 34
RESPONSIBILITIES ANNCTIONS OF TEEVERNMENTS. ...uuiittittiitiitniteaeesaessteeaaestsesa ettt esaessatesastttesnessterasererans 34
RESPONSIBILITIES ANDNCTIONS OF TIREGULATORBODIES ..t uiittiittiitiitteettietteestetteestesteetttsttesnteeteesessnreranerrrees 37
NATIONAL REQUIREMERDEIN P PDESIGN ....uuiitiiiiiiiieiii ettt ee e e e e e ae st e et s et e sa e e st e sb e et e s aa s sa e abastesaneaanerans 46
MULTIDIMENSIONAL QNAITATIVE AND QUAAIMVE CRITERIA EVAILWDN............cooooiiiiiiiieecviiee e, 52
L (0N 2 52
L 72 N U 64
ANALYSES OF DIFFERENG. .01t tttuittetttettteesuttsaestesteesassstsstsessssssnessstestettresnteetotesteetometeee . 68
(OO ]\ [0 L 1] [0 71
L (0N 2N 72
L 72 N 73
LY N =201 =TT 74
I I N ] T 76
RELEVANFIUNGARIANAW ANDREGULATIONS ...ttt ttttueettteeestaessaasesstasessassessaetetassesteesssnsatstseesrnressansesstassessnseees 78
RELEVANFINNISHAW ANDREGULATIONS . ettt etete ettt e et eee e eseea s e s e s sesetsse s s e s saasseta s eesata et esn s eeaeeestnresernsserernss 79
ANNEX 1: DETAILEDTHRIA FOR THE ASENEENT. .. .coeviiiiiiete et e e et e e st e e e esaa s et ssessaasessebaeeesesnans 82
QRITERIA DERIVED FRBBRIL - RESPONSIBILITIES ANDICTIONS OF TBEVERNMENTS . ...0uiitiiiiieiieeieeiieeiieeeieraneeaneeans 82
CRITERIA DERIVED FROBRL - RESPONSIBILITIES ANDCTIONS OF TIREGULATORBODIES .....ivtiieiieiieeieeiieeeaee e eeeeenna 84
QRITERIA DERIVED FREBR/1, SSR2/2 ANDNSR-3 (SSRL) - NATIONAL REQUIREMERDSNPFDESIGN.......ccuvvveeeeneee 86

List of Figures

Figure 1: MethodologiCal 8PPrOACKL.........coii e 12
Figure 2: HAEA Organigralll...........ueeiieeeiiiieeeeeeeeeaaissseeeeeaaassasseeeeeasaassbsseeeeesaaassnsneeeeeeesaansbnneeeeessans 18
Figure 3: Hierarchy of Hungarian Regulations and Guides Source: IAEA.2015b............................. 25
Figure 4: Structure of Nuclear Safety Code (NSC) Source: IAEA.20150.........oooiiieiiiiie 26
Figure 5: Finland Nuclear regulations and guides. Source: STUK.2017b.........ccccccccoeviiiiiiieenennnns 35
Figure 6: Organization of STUK. Number of staff in brackets (323 in 2015) Source: STUK .2017a.37
Figure 7: Structure of the new YVL Guides SOUBHIK 2017@).......cuuuiiieiiiimriiiieeeeniiiieieee e esniiineeeans 44
Figue 8: Hungary Criteria EvaluatieResponsibility and Functions of the Governments................... 52
Figure 9: Hungary Criteria EvaluatidResponsibility and Functions of the Regulatory Bady.............. 54
Figure 10: Hungary i@&@ria Evaluatiorr NPP Design reqUIr€mMentS..........ccoovviiiiiiieeeeniiiiineeeee e 61



file:///C:/Users/na/Desktop/ComHuFi_final.docx%23_Toc517185013
file:///C:/Users/na/Desktop/ComHuFi_final.docx%23_Toc517185015
file:///C:/Users/na/Desktop/ComHuFi_final.docx%23_Toc517185016
file:///C:/Users/na/Desktop/ComHuFi_final.docx%23_Toc517185017
file:///C:/Users/na/Desktop/ComHuFi_final.docx%23_Toc517185022

Institut fiir Sicherheits-

und Risikowissenschaften

Universitat fiir Bodenkultur Wien

Figure 11: Finland Criteria&luation- - Responsibility and Functions of the Governments.................. 64
Figure 12Finland Criteria Evaluatiorr Responsibility and Functions of the Regulatory Body............ 65
Figure 13: Finland Criteria EvaluatiddPP design reqUIr€MENLS.........cccevviiieiieeieeeeee e 66
Figure 14: Analysis of differenceResponsibility and Functions of the Governmenits......................... 68
Figure 15: Analysis of differenceResponsibility and Functions of the Regotty Body...............cccccc..... 69
Figure 16: Analysis of differencePP design reqUIremMENtS.......c.covvvviiiiiiieeeeeeee s 70
List of Tables

Table 1: VVER200 (AER006) safety system@&usatom Overseas 2013)........cccceeeeiviiiiieieiccccccccnnnnns 9
Table 2: Fulfillment of selected SR requireMents- HUNGAIY..........ccooiiiiiiiiiieeiiiiiiiiee e 29
Table 3: Fulfillment of selected SR requireMents- HUNGAIY.........ccoouiiimiiiiieeiiiiiiieee e 32
Table 4: Fulfillment cdelected SSR/1 requirements- Finland...............ccccoviiiiiiiiiiiiiiciicccecceee e, 47
Table 5: Fulfillment of selected S3R requirements Finland...............occiiiiiiiiiiiiii e 50
Table 6: Shortfalls in selected SBRrequirements- HUNGAIY...........coouiiiiiiiiieiinniiiieee e 62
Table 7: Shortfalls in selected SBR requirements- Finland..............coevvviiiiiiiiiee, 67
Table 8: Fulfillment of transparency and technical requirementgerall...............cccoeeeeeeeee, 72
Table 9: Fulfillment of transparency and techniegjuirements- Hungary.............ccccccceeeeeeeeieeenen 73
Table 10: Fulfilment of transparency and technical requiremeRtsland............................................. 74



file:///C:/Users/na/Desktop/ComHuFi_final.docx%23_Toc517185023
file:///C:/Users/na/Desktop/ComHuFi_final.docx%23_Toc517185024
file:///C:/Users/na/Desktop/ComHuFi_final.docx%23_Toc517185025

Institut fiir Sicherheits-

und Risikowissenschaften

Universitat fiir Bodenkultur Wien

Summary

The decision of a country to construct nuclear power plants (NPP) is hardly ever a decision based on
consensus in the population. While advocates of civil use of nucleaggsee the possibility of electricity
production at low carbon emission costs, opponents point to the large quantities of highly radioactive
materials thatare produced during operation of a nuclear power plant NPP and to the fact that a catastrophic
acddent, releasing part othe entireradioactive inventory, cannot be fully excluded. So a political decision
for or against the use of nuclear power has to be taken on governmental level. While this general decision is
taken at a very high level, the deids to permit construction of a specific nuclear power plant is usually
managed by an independent governmental expert organization, the regulatory authority. In the past, such
decisions on NPP projects were often taken following the pAiziple ¢ decide, announce, defend.
Howevery 2 6 R @& 6Gaidl 1SK2f RSNEREZ APSP LISNBA2YE 2N 2NHI
should be involved in the decision making process.

For the presentanalysis,a method was developed which enables a stakeholbet, not the regulatory
authority, NPP vendor, or utility company, to derive a statement on the safety of the NPP project. The analysis
focusedon the NPP design, together with its regulatory infrastructure. In té&tequirements for the
regulatory infratructure and 67 requirements for the NPP design were derived. Each requirement was
evaluated according to two categorigsansparencyin the sense ofis information on this requirement
publicly availablé and dis the information presented in a way that the relevant message can be accessed
with limited resources, and second, fulfillment of the techniaantent of therequirement. The method was

then applied to two NPP projects, the project Paks Il in Hungadythee project Hanhikivi in Finland, together

with their regulatory infrastructuresBoth projectsare based on the same NPP desigdVER.200andare
currently ina similarphaseof construction While the Finnish project is in the phase of constructioanse
application,in Hungary it is expected for the second half of 208wever, in neither case a final design
specification is publicly available, since the licensing process is currently ongdiagefore, the
requirements on the NPP design impodsdhe FinnishRadiation and Nuclear Safety Authori§TUKand

by the Hungarian Atomic Energy Authoritd AEA were evaluated. In theory, moperating license should

only be issued if a design corresponds to the requirements of a regulatory autharityevdr, experience
aK2¢ga OGKFG GKS jdzSadAz2y aR2S&a I+ ALISOATAO alk FSae
Therefore the design information should be made public, once it is available, and the present analysis may
be repeated with the actdadesign.

The analysis did identify a number of questioRer one HAEA is required by law to respond to submissions
of the licensee within a strict time limit: Act CXL/2004 prescribes time limits for the regulatory body to
complete various authorization processes. Such limits on the regulatory authority are rarely ifound
international context. There are open questions on the consequences of such a time-liméte are
examples of projects here unforeseen qustions regarding safety might t&oyears to resolve. How such a
situation would be handled if thens a fixed time frame remains to be seen. The prescribed time limits may
lead to undue pressure on the regulatory body to completedsisionmakingprocess and thus compromise
safety. STUK, the regulatory authority of Finland, can evaluate without such cotsstAainther question
regarding HAEA regards the information provided on staffing. While total staff numbers are provided,
informationhow the staff is divided among divisions and units is missing (an information present at STUK). A
definite answer on how @y regulators are responsible for licensing of Paks Il is therefore uncertain.
Regarding the design specifications there is one issue, which regards both profextact that the final
design specifications angublishedonly after the permit by the rgulatory authority (if at all) makes an
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independent evaluation of the actual design impossible. The check that was performed in this study, the
national design requirement®r new plantsagainst international standardsannotbe a fullsubstitute The
comparison of national standards against international showed that almost all IAEA requirements on design
that were looked at could be found as well in national legislation in both countries. However, the requirement
on aircraft crash in Hungary leaves roéon interpretation on the size of the aircraft. Finish regulation (and
WENRA common positions on new reactors) specify that the intentional crash of a commercial airplane
should be considereith the design

Introduction

The decision of a country to consttunuclear power plants (NPP) is hardly ever a decision based on
consensus in the population. While advocates of civil use of nuclear energy see the possibility of electricity
production at low carbon emission costs, opponents point to the large quanttigsighly radioactive
materials thatare produced during operation of a nuclear power plant and to the fact that a catastrophic
accident, releasing part dne entireradioactive inventory, cannot be fully excluded.

In the end, the decision to make use of nuclear power or not is a political one. Engineers can reduce the risk
of a nuclear power plant by using high quality components, large operational maagimhsafetysystems.
However,as long as radioactive fissiand activation products are accumulated during operation, there is a
non-zero probability that those fission products cannot be contained at the. NR&y could be released,
dispersedand contaminate large areas of land. Society must decide whethes iki§ £ Ay 3 G2 GF 1S
NA&A1é€ FYR SYOFEN] 2y | ydzOf SFNJ LI2gSNI LINE2SOGZ 2NJ y;
information as possible as well as providing their judgmé&tgverthelessthe final decision has to be taken

by the sovereign, the people, who will reap the benefits of a nuclear generated electricity and bear the
conseguences of a nuclear catastrophe.

Now while the principal decision on nuclear energy use and acceptable risk is taken on high level of
government, thedecision whether a specific nuclear power plant project adheres to the general principles
laid out in the atomic law is taken by the regulatory authority of a country, an independent governmental
body with the task to ensure that the risk from a nucleamgr plant stays within the permitted limits over

its whole lifetime. In the past decisions of said authority on permits for new builds followed the DAD principle
¢ Decide, Announce, Defend. The authority, backed by its experts, takes the decision,svthar rinerely
communicated to theublic. But following decades of strong and even violent protests against nuclear power
plant projects, transport of radioactive materials, projects for interim storage and final storage of radioactive
waste, there is a dmge in approacfOECD/NEA 2015b, 20158pwadays thee is a push on international

Fa oSt f Fa ylFaA2yl§ f SOSt G2 Ay@2ft @S aGadl 1SK2ft RS
definitions of stakeholder in various contents, but the broad meaning is that people, who want to engage in
the decision making process and who can argue that they might be affected by the project, should be allowed
to get involved. They might even be citizens of another country. EU legislation, international conventions
(Arhus, Espoo) and also IAEA safety stand@&.ds(IAEA 2016¢evenlegally entitle citizens to be involved.
However, as past projects and consultations showed, such involvement does not happen on a level playing
field. Once regulatory authority and the utility company reached a consensus, other stakeholders simply lack
resources in every field to compete: in depths technical knowledge, access to the design information of the
project, financial resources to dedicate time to go deeply into the project, or to commission independent
expert organizations to give their judgment
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The present project aims to support stakeholders other than regulatory authority and utility in the early
phase of a new NPP project, by developing a method that aloaksnga statement on the residuaisk that

will likely stem from the NPP, once t built and operated. The method for such analysis aims to satisfy a
number of conditions:

The analysis shall provide a statement on the residual risk of a NPP project, independent from
regulatory authority and utility

The analysis shall be done by stakieleos other than regulatory authority and utility

The analyst will not have 4tlepths access to all design information of the NPP project as regulatory
authority and utility or design organization have, the analysis shall rely only on information openly
available

The analysis shall be based on factual information provided by experts organizations (like NPP
designer and regulatory authority), but shall not rely on judgments and conclusions drawn by said
organizations

The method for the analysis shall takéo account that only limited resources are available.

Stakeholder involvement, taken seriously, shall provide the opportunity for persons possibly affected by the
project to discuss about the safety level of the project, and to reach independently fronexperts'
organization the conviction that the project is safe enough, and that the benefits outweigh the residual risk.
Alternatively, to provide a different opinion, backed byformation, which allowsadaptingthe technology at

an early stage to make it acceptabHoweverthis means that stakeholders should be placed in a position
where it is possible to reach an independent conclusion on the safety of the project. The expert organizations,
regulatory authority and designer, should not sell the project as ekittax, with the statement that experts
checked and came to the conclusion that the project is safe. The stakeholder should be given access to the
technical background, whyuch a verdict was reachechi¥ alone is not enough. Technical information on
projects as complex as nuclear power plants easily fill thousands of pages. It is not uncommon for a final
safety analysis report to fill up to 5000 pages, without referenced reports. A team of experts is needed to
draw conclusions the contained informatiotinee no single person is knowledgeable in all the technical fields
involved. It is clearly beyond the capabilities of a single stakeholder to repeat the job of a regulatory authority
and to come to conclusions interdependently based on presented techmiatdrials (which often is even

hold back). This means, the materials have to be presented in a way that they are not only available, but also
accessible to a stakeholder. The thousands of pages have to be condensed reporting key information only,
but without depriving the stakeholder of the possibility to check on what grounds the conclusions are drawn.

The method for the analysis (as will be explained in more detail in a later section of the report) aims to give
draw conclusions on the safety level of aRM project, considering not only the technical design of the
project, but also the regulatory infrastructure of the country where the project is situated. Since detailed
design information is not available on an early stage of an NPP project, the reqoteefrean the regulatory

body on the project are considered instead. The method takes a normative point of view: stakeholders should

be able to come to conclusions on the safety of the projedependently Therefore, part of the analysis is

to check whetler the needed information is publicly available, and if so, if it is accessible (in the sense
SELX AYSR 1028S0d C2NJ GKS LINBaSyid NBLRNISZ (GKA& LI |
is available and accessible, it is compared ©AAafety standards and a very coarse qualitative judgment is
AIAPSy (2 6KIG €tS@St GKS &allyRFENRA& FNB FdzZ FA{§ SRD
focuses on two main fields of an NPP project: the regulatory infrastructurehiohwit is build, and the

technical design that is envisaged. In both fields, regulatory infrastructure and technical plant design, the
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GGONI yaLl NBy Oe ¢ FYR aFdzZ FAEEYSYG 2F NBIdZANBYSyia
G Ydzt G A RAYS ytwdfiglgslvdrysiniportark fgr@h® safety level of the NPP, once it is operating, are
investigated, and within both fields, two set of criteria are looked at, completely different of each other. The
result of the analysis can be seen as a comprehensivekiiste€ritical or questionable issues stand out and

a more detailed analysis can be made afterwards

This method was then applied to two NPP projects: The Finish project of Hanhikivi, 4 200EfRactor
together with its regulatory infrastructure (regutay authority STUK), and the Hungarian project of Paks I,
again a VVER200 reactor, together with its regulatory infrastructure and its authority HAEA. Those two
LINP2SOGa 2FFSNI ARSIHE O2yRAGA2YyAa | & aifoiihe sadmd 2SO0
vendor, and are based on the same NPP desgignboth projects the final design, as it will be build, is not
yet available. So instead of tldesign, the regulatory requirements on the design was analyzed. Comparison
of regulatory bodies ia difficult task due to the complex nature of regulation and nuclear law, different
responsibilities for safety, security or radiation protection and the historic development of nuclear oversight
in the country. That this is a highly delicate mater can &ks seen by a quote that can be found in all IRRS
reports:
G¢KS ydzYoSNI 2F NBO2YYSYyRIGA2yas &adz33aSaidtrazya FyR
the regulatory body. Comparisons of such numbers between IRRS reports from differeftsstotid
y20 0S FTUUSYLI SR®E
It has to be noted thathe Hungarian Atomic Energy Authority (HAEA) as well as the Finnish INuclea
Regulatory Body (STUK) madediiicial) translations of law relevant to nuclear energy and regulations
available on their wesite. The focus of the analysis is only NPP design within its regulab@structure
which means the studyxeluded Waste DecommissioningSecurity questions, LTO. The analysis of the
technical plant design was restricted to the Nuclear Island optast.

After a short summary on the generic VVYERO design, the report provides first the analysis for Paks II,
then the analysis for Hanhikivi project. Both analysis are then compared and differences are reported, which
are appraised in the conclusiossction of the report.

VVER1200 / AES2006 (Version 491)

The VVERL200was designed byRussiamPAtomENERGOPROEiGH OKB Gidropres$he reactors build in
Finland and Hungary areth are based on the Version 491 of the Reactor, with some adoptions ftwdhe
conditions and are called VVER00/522 (Finland) and VVHARO00/527 (Hungary{Nucleopedia 2018)The
following is a description of the base modéVERL200/491. Changes to this model are described in the
respective countrsections of this report, as far as they are known.

The VVER200,also khown as NPR2006 and AE3006, is an evolutionary desidgpased on previous VVER
1000 It isa 4loop pressuizedwater cooled and water moderated reactaith horizontal steam generators
It has a gross electrical capacity dB® MWe with house loads of 90 MWe, for a net capacity of M@ge.
The thermal power (322 MW?1) and net electrical powegive a net efficiency of 34%. The plant can operate
in baseload and kad following modes. It has a design life of 60 yedhucleopedia 2018)

1IRRS: Integrated Regulatory Review SArs@wice of the IAEAthatoffere® i ew of common aspects
legal and governmental framework

2"The reactor is designed to operate in the dailploiad mode in guaver interval of W6 of the rated power, and also
to participate in the frequency control. AlRGOAEScapable of fast power modulations with ramps of up to 5% Pr per second
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The pimary pressure at the reactor inlet is 16.2 MPa, reactor coolant inlet temperature is 298.2 °C and the
outlet temperature is 328.9 °CThe secondary pressure is 7 MPhe primary system design relies on the
leak-before-break (LBB) concept for reactor caot piping(Rusatom Overseas 2013)

The double containment has a pstressed concrete primary containment, which has a 6 mm thick carbon
steel liner. The outer containment is a 0.8 meter thick, ®ioéd concrete structure to provide physical
protection for the primary containmentAtomenergoprom 2014)

External Hazardesign
The safe shutdown earthquake seismic design is 0.25g PGA.

Aircraft crash design basis is for a 5.7 tonne aircraft (same asM@0BR An aircraft crash protection against
"large" aircraft (i.e., Boeing 747) is listed as "optional". The desightakalinto account both the collision
force of the aircraft itself and the eméual fire caused by its fueThe s:iow load design is for 4.3 kPBhe
external explosion design is for 30 kPa watltompression time of 1 seconflornadoprotection is for a
whirlwind of class 3.60 of the Fujita sc@fusatom Overseas 2013)

Safety Systems

The VVER200 provides active and passive safety systems, which are mostly evolutionary developments
from the preceihg VVER designhe active safety system design is a four train concept including systems
such as: high pressure / low pressuraergency core cooling systepmssidual heat removal system (RHR),
boron injection,primary / secondary overpressure protectianain steamline isolation systemas removal
system, emergency feedwaterand containment spray system@&usatom Overseas 2013; IAEA 2011;
Nucleopedia 2018)

The passive systems include a passive steam generator heat removal s$&PHRS, andontainment

passive heat removal syste@PHRS. Both the PHRS and CPHRS use the steam emergency heat removal tanks
(EHRT) outside containmer@peration of 3 out of 4 EHRTSs provides cooling for 24 h@pesration of all

four provides cooling foi72 hours The passive part of the EC@® hydro accumulators, dischargat a

pressure below 5.9 MP&assive autocatalytic recombiners (PARs) are included for hydrogen control
(Laaksonen 2013)

A core catcher is provided as a cesteaped metal structure weighing about 800 tonnes, doukddled, with
the gap filled with FAOG (ferric and aluminum oxide granules), and with the core catcher filled with sacrificial
material (a ceramic mixture of iron oxide and aluminum ox{#@)chinsky et al. 2013)

The core melt frequency for the-491 design was calculated to 5.9@E per yea(IAEA 2011)

Protection, isolation, safety and safety control systems No. trains/capacity
High pressure safety injection system n 2 MAan 2z
Low pressure safety injection system n o9 Mnn 23
Emergency boration system n o2 pn 3z

(in the interval of £10%Pr), or power drops op20fbiRute in thrterval of 5000% of the rated power. However, the number
of such very fast power variations is limited, and they are mainly reserved for emer¢@icyHMNBAGRZ11D)
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Emergency feedwater system n 2 MAan 27z
Containment emergency spray systems n o2 pn 2z

Residual heat removal system and reactor cooling n 2 MAan 27z
Containment isolation valvgystem H 92 wMAan %
Emergency gas removal system H o0 MnAan 23
Primary circuit overpressure protection o 9 pn i3

Secondary circuit overpressure protection H 2 MAan 27z
Emergency diesel generator power system n 2 MAan 2z

Passive safety systems for design basis accidents
Emergency reactor core cooling hyelmocumulator system n 2 00 432

Containment hydrogen removal system M O MAan i3

Auxiliary means for beyond design basiscident management
Passive heat removal system through steam generators n 2 00 %3

Passive heat removal system from containment n 2 00 %3

Tablel: VVERL200 (AER006) safety system®usatom Overseas 2013)

Project status Finland
The whole timeline of the project can be found on the Fennovoima project homegjpagemovoima 2018)

In October 2008Fennovoima submitted an Environmental Impact Assessment Rdpodanuary 2009
Fennovoima submitted their application for a DecisiofPrinciple to the Ministry oEconomic Affairs and
Employment. STUK gave the Ministry its Preliminary Safety Assessment on the project in Octob&2009
Decisionin-Principle is granted in summer 2010. In October 2011, the plant site, Hanhikivi peninsula in
Pyhéajoki, is selected.

In February 2014-ennovoima submitted a new Environmental Impact Assessment Report, as plant supplier
and type had changed, and a supplemented DeciBidPrinciple soon afterwards. STUK provided
Preliminary Safety Assessment concerning the supplengeDezisioAn-Principle in May 2014 he Ministry

of Economic Affairs and Employment issues a statement on the EIA report in June 2014. In the same month
the site electrification begins. Thwarliamentapproves the supplemented DecisitimPrinciple in Deember
2014.Fennovoima submitted a Construction License Application to the Finnish Government in June2015.
Planning materials are submitted to STUK beginning with October. ZBi&8e are not publically available

Site excavation and infrastructure workdarried out between 2015 and 2017.

Construction License is expected in 2019
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Fennovoima and Rusatom Overseas signed an engineering, equipment supply, and turnkey construction
contract on 21 December 2018tomprgekt was hired by Rusatom Overseas atdber 2014 to develop the

design and licensing documentation for the project. TVEL signedyadtCcontract on 26 December 2013
FdzSt adzlllX @ gAGK CSYyy202AYIF g2NIK enpn YAffA2Yy® ¢
using TV&006fuel, and includes fuel management and design, as well as licensing and personnel training
services. Siemens was selected on 25 June 2014 for "electrification of the construction site". A consortium
of AFConsult Oy and M+W Group as the consulting partmeFennovoima for project management, nuclear
safety, licensing, and auditing of subcontracting chains. Suomen Maastorakentajat @pnsasictedin
September 2014 to construct the access road, the water supply piping, and domestiewater sewer

sysem for the site.Alstom Power Systems was selected to deliver power systems in R01l§,Royce to
supply the main automation in 2017.

Specifics of the Finnish reacteiVersion 522

The reactor to be constructed at the Hanhikivi site is a VIVHER/522. \érsion 522 is an evolutionary
development to satisfy European Utility Requirements, WENRA recommendations, the finnish safety
requirements (YVL) and specific necessities for the selected site

Following adoptions / requirements could be found in the ofitarature (Nucleopedia 2018; llinskii 2015;
Svetlov 2016; STUK 2014)

1 Resist an airplane crash up to 400 tons instead of 5.7 tons

1 Seismic load PGA = 0.35¢g

1 Minimizing operational staff

9 Extra space in buildings has to be provided to account for subsequent upgrades, as well as increased
space for equipment maintenance.

9 Adoptions for temperatures, increased snow and wind

1 DECG extended list of accidents and externalpacts

1 Additional requirements to reflect principles of independence and difference

"According to the Finnish requirements, the design of nuclear power plants shathéakeash of a large
commercial aircraftinto consideration as an external hazard. Pnetection strategy of the AEZ06 plant

against a large aircraft crash is to construct the outer containment to withstand such a crash. [..] In the
absence of more extensive structural protection, it is difficult to demonstrate the adequate retentii@n of
safety functions in the event of an aircraft crash. The plant supplier has presented options for the
reinforcement of the structural protection of the buildings that are deemed the most important to safety.
STUK finds that conformity with the Finngstiety requirements with regard to an aircraft crash has not yet

been demonstrated. The solution presented now requires more detailed designs and analyses as well as plant
modifications to demonstrate compliance with the safety requireme8IlUK 2014)

In addition to the fouremergency diesel generatorsvhich are provided by the standard version, seven
diesel generators are available at the Version 522, each watiesponding batteries to guarantee an
uninterrupted power supply as the Finnish requirements demand availability diversified for each system. In
contrast, the standard version 491 only has two additional diesel generators. One for the emergency power
supply and one mobile diesel for DECs and Severe Acci@iéutseopedia 2018)

Regarding thelepressurization of the primary circuih a severe accidenhere are additional requirements
by STUK. In Version 491 the depressurization is planned to be carried out by the safety valves designed for
the operational conditions and postulated accidents of the plant. The plant design has to be modified to fit
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the Fhnish regulations, as they require that severe accident systems are independent of the operational
systems. The plant has to be equipped with independent valves, intended for pressure reduction for
managing severe accidentSTUK 2014)

Furthermore adoptions in the building that houses the four redundeaibs of safety systemare necessary.

The trains are located side by side and connected by service corridors anmhditioning system channels.

Thus, STUK finds resistance to internal or external events, including flooding and fires, questionable due to

insufficient physicaseparation.
"According to the Finnish requirements, systensigm shall apply the separation principle to ensure the
implementation of the safety functions even in the event of a failure and during internal and external
hazards. The redundant parts ofygstem implementing safety functions shall be assigned to various safety
divisions. Doors, hatches and penetrations between the safety divisions shall be av@déerK' 2004
Plant modifications and further analyses were requested.

Finally,
"in accordance with the Finnish requirements, it shall be possible to sufficiently decrease the pressure in
the containment after a severe accident so as to ensure that the leak fi®eontainment is minor, even
if the containment is not completely leaktight. At several operating nuclear power plants, the function can
be implemented by a filtered relief system of the containment. The YVL Guides do not necessarily require
that the fundion be implemented using a filtered relief system of the containment, if another solution is
in place which is in compliance with the Finnish requirements. The implementation of the function at the
AES2006 plant shall be specified in connection with¢bastruction licence application(STUK 2014)

Project status Hungary

The Hungarian Atomic Energy Authority (HAEA) issued a site assessment and evaluation permit for the new
nuclear power plant in November 2014cense application and the related documents lo@ Paks Il. project

were presented to the competent authoritin December 2014

"The competent authority, the Baranya County Government Qffidgle considering the experiences of

the national and international consultationsissued thefirst instance environmental licenssm 29th
September 2016, which says: the project fulfills the environmental and conservation requirements of
Hungary and the EuropedJnion] ...]On 18 April 2017 the competent authority, Pest County Government
hTFAOS Ada&adzSR GKS a4S0O2yR AyaidlyOS LINRPOSRAINBE Q& NI
environmental licens&(PAKS Il ZRT. 2017a)

In October 2016 the project company submitted its site license applicatiddABAHAEAissued he site
license on 30 March 2017

In December2017, the application of the constructioticensesfor the buildings of the construction and
erection basewas cancelled, to address some remarks by the HAKIfer the design documentation is
modified in compliance with the observations made byab#hority, the construction licence applications
will be filed with the authority again(PAKS ZRT. 2017b)

It is a target for 2018 to submit an establishment license application to the HAEA. The authority has 15
months to evaluate the documentatig®AKS 1l ZRT. 2018)

Specifics of the Hungarian reacteiVersion 527
There is almost no information available on the Hungarian design modifications requested.
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Methodology

Comparing countries regulatory approaches regarding the construction of new nuclear power plants is no
easy task, andiere is noout-of-the-box tool to perform such a comparisohheNEA Committee on Nuclear
Regulatory ActivitiedVorking Groupon the Regulation of New Reactors conducted surveys in several
O2dzy i NAS&a Ay 2NRSNJ G2 3ISG AyTF2NXNIiA2yQa 2y GKS R
elaboratedq the results of the single countries were staalbne (OECD/NEA 2010pther reports by the

OECD NEA elaborated generic issues on jesitice for regulatory bodies without trying to compare
countries approache$OECD/NEA 2011a, 2016b, 2016a, 20T4e IAEA developed a methodology to
S@lLtdza 4GS F {G1QGSQa NBIdz F G2NBE AYFNI &0 NHOGdzNE F2N
methodology. Neverthelesthe related reports statehat the resultsof IRRS missions cannot be compared

with results from other countrieglAEA 2013)There has been an attempby researcherdo compare

different regulatory regimes, but only selected case studiesdescribd and no comparative framework

was providedBredimas and Nuttall 2008)

In order to compare regulatory issue | Definition focal points and topics ‘

regarding new nuclear power plant project Common requirements
in different countries a new methodologica

approach and tool is needed. Th

Checklist based on common safety

comparison has to adhere to scientific | standards /requirements
standads of objectiveness and folloglear P

and transparent criteria to derive / A"a'ys'sv'laChECkl'St \

conclusions from the comparison. To b | Variable 1 ‘ DR T

able to compare regulatory approaches i \I/
different regions and countries a commo

standard is needed. Because nuclear la plultidipensignalauantitative
. and qualitative criteria

and national nalear codes vary from wvElrEfen
country to country the I|AEA safety 1
standards (which include IAEA safe Analysis differences and its
fundamentals, IAEA safety requiremeni effects

and IAEA safety guides) were chosen l

basic common standards. The IAEA defir \ Interpretation of the results

those standards as follow: Fgure 1: Methodological approach

The Safety Furainentals establish the fundamental safety objective and principles of protection and safety
and provides the basis for the safety requiremefitsEA 2006)

The Safety Requirements are an integrated s@8afbty Requirements. They establish the requirements that
should be met to ensure the protection of people and the environment, both now and in the future. The
requirements are governed by the objective and principles of the Safety Fundamentals. Ifjtiremgents

are notmet, measures should be taken to reach or restore the required level of safety. The format and style

of the requirements facilitate their use for the establishment, in a harmonized manner, of a national
regulatory framework. The safet@rj dzZA NSYSy 14 dzaS WakKlkffQ gAGK adlds
met (IAEA2016a, 2016h)

The Safety Guides provide recommendations and guidance on how to comply with the safety requirements,
indicating an international consensus that it is necessary to take the measures recommended (or equivalent
alternative measures). Thgafety Guides present international good practices, and increasingly reflect best
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practices, to help users striving to achieve high levels of safety. The recommendations provided in Safety
DdzA RS& | NB SELINB A& a JREARGGaWEK2dz2 RQ adl 6SYSyia

Because almost all coutits operating nuclear power plants agree on the IAEA safety standards, they were
identified asa valid and transparent basis for comparison. Depending on the focal points of the analyses,

different standards and requirements can be used for the compari@ure lillustrates the innovative
methodological approach used for the analyses.

Definition of focal points and topics

To clarifythe aim of the comparisgnit iscrucial to define focal points and topics which will be compared
acrosscountries andegulatory bodies. For this project, the approaches of the regulatory bodies in Hungary

in Finland were compared. This comparison is interesting because both countries are members of the EU and
both are building the same type of reactor, a VMERO0. Fothe project the complex of issues are:

1 Responsibilities and functions of the Governments
1 Responsibilities and functions of the Regulatory Bodies
91 National requirements for NPP design

Development of a checklist based on common Safety Standards

The secondstep of the approach askto develop a checklist based on common safety principles and
standards. As described above, the IAEA safety standards, including the IAEA safety fundamentals, the IAEA
safety requirements and the IAEA safety guides were uSepis / requiremeats concerning nuclear
security, decommissioning, waste management, transport, emergency preparedness, emergency response,
long term operation, and guides regardings other nuclear installations than nuclear power pknatsiot
consideredIn order to address the focal points of the projects, the following standards were used for the
creation of the checklist:

1 IAEA General Safety Requirements Part 1: Governmental, Legal and Regulatory Framework for Safety

(IAEA 2016a)

1 IAEA Specific Safety Requirements 8iR2/1 (Rev. 1): Safety of Nuclear Power Plants: DéidgA
2016e)

1 IAEA Specific Safety Requirements 88R2/2 Safety of Nuclear Power Plants: Commissioning and
Operation(IAEA 2016d)

1 IAEA Safety Requirements No-RIS (Rev. 1): Site Evaluation for Nuclear Installat{d¢hEA 2016f)

C2NJ §KS O2 YRdpbrisibilige® andl furictiz® oféthe Governmets ONRA G SNA I 6 SNB F
General Safety Requirements ParGISRL). The criteria tde analyzed and compared are:

GSRL Requirement 1National policy and strategy for safety
GSRL Requirement 2Establishment of a framework for safety
GSRL Requirement 3Establishment of a regulatory body
GSRL Requirement 4independence of the reguiary body
GSRL Requirement 11Competence for safety

= =4 =4 4 =4

¢ KS 02 YL} SRespohsbilitiesiaddiadctions of the Regulatory Bodiese analyzedvia criteria
derived from GSR. The criteria for analyses are:

1 GSRL Requirement 1680rganizationastructure of the regulatory body and allocation of resources
1 GSRL Requirement 17Effective independence in the performance of regulatory functions
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GSRL Requirement 18Staffing and competence of the regulatory body

GSRL Requirement 21l iaison betweerthe regulatory body and authorized parties

GSRL Requirement 22Stability and consistency of regulatory control

GSRL Requirement 24Demonstration of safety for the authorization of facilities and activities
GSRL Requirement 32Regulations and guides

1 GSRL Requirement 36Communication and consultation with interested parties

= =4 =4 4 =4

Regarding the complex of isstiational requirements foiNPP Desigis ONR & SNA I SSRHL, RS N ¢
SSR2/2 and NSR-3 (future - SSRL). Details are provided in Annéx

Analyses of the selected countries via the checklist

The next step is the analyses of different variables (countries). For this study, Hungary and Finland were taken
as variables. The checklist is used to conduct the analyses of each variable and tateldlibe criteria

from the checklist are met. In order fwerform the analysesnultiple documents like national legislations,
governmental decrees, national nuclear codes and IAEA documents needciit@lyzedIn additionto the
checkilist criteria, tragparency is a further point that is evaluated.

This assessment hasa possible outcomes. Either thegiteria from the checklist are met, oné criteria from
the checklist arenot (fully) met/ there is room for improvementwhich is denoted ashortfall in this
document

For thetransparencyevaluation,two different segments are analyzet@ihe availability and the accessibility
of documents are evaluated and a common aggregated value is used to indicate the level of transparency.

Concerning thavailabiity, it was checked if atelevant documents arpublicallyavailableor if some or even
all of the relevant documents are not publically available.

Document accessibility includes the accessibility and the clarity of the docunifathis relevant document
was available, it was checked, if the fulfilment of the criteria could be clearly identified and confindédd
this was coherent throughout the set of documentsis also reflects if the information is presented in a way
that asmall team of persons with technical knowledge can derive conclusions from it in limited time.

Multidimensional quantitative and qualitative criteria evaluation

Based on the analyses of the variables a multidimensional quantitative and qualitatiiéaceitaluation is
performed. Via the multidimensionavaluation, strength and weakness are made visilfteirther, this is

used to compare the different variables and to elaborate differences between those regarding the checklist
and transparencyJsing hie multidimensional quantitative and qualitative criteaaaluationthe differences

are worked out.
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Hungary
Responsibilities and functions of the Governments

GSR1 Requirement 1: National policy and strategy for safety
"The government shall establismational policy and strategy for safety, the implementation of which
shall be subject to a graded approach in accordance with national circumstances and with the radiation
risks associated with facilities and activities, to achieve the fundamental sddjetstive and to apply
the fundamental safety principles established in the Safety Fundamentals."

Hungary's commitment to safetydepictedin the National Security and Safety Strategy statement, approved
by Government Resolution in 2012. The Act CXV9@8 bn Atomic Energy sets the framework from which
Hungary's comprehensive regulatory legislation has been develqet! upon which the legislation and
authorizations are basedheAct has been regularly amended to take account of developments in muclea
and radiation safety.

Availability The relevant documents amevailable.
Transparency

Accessibility  The relevant documents are accessibl
Requirement The GSR requirement is met.

Sources(IAEA 2015b; HAEA 2016, 2048t CXL of 2004 on the General Rules of Administrative Proceedings
and Service2004,Govt. Decree 118/2011 (VII. 11.) on the Nuclear Safety Requirements of Nuclear Facilities
and on Related Regulatory Activiti2311,Act CXVI of 1996 on Atomic Enengyl.)

GSR1 Requirement 2: Establishment of a framework for safety
"The government il establish and maintain an appropriate governmental, legal and regulatory
framework for safety within which responsibilities are clearly allocated. The government shall
promulgate laws and statutes to make provision for an effective governmental, teghl
regulatory framework for safety."

The Act on Atomic Energy provides the basis for the legally binding framework of nuclear and radiation safety
in Hungary. Subsequent governmental decrees, issued in accordance with the Act, provide allocation of
resporsibilities to ensure the governmental, legal and regulatory framework for nuclear and radiation safety
is effective. All types of nuclear facilities; waste management facilities; and radiation sources facilities and
activities; are covered by the Act.

Souces:(IAEA 2015b; HAEA 2016, 2048t CXL of 2004 on the General Rules of Administrative Proceedings
and Service2004,Govt. Decree 118/2011 (VII. 11.) on the Nuclear Safety Requirements of Nuclear Facilities
and on Related Regulatory Activit2811,Act CXVI of 1996 on Atomic Enengyl.)

Availability The relevant documents are available.
Transparency

Accessibility  The relevant documents are accessibli
Requirement The GSR requirement is met.
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GSR1 Requirement 3: Establishment of a regulatory body
"The government, through the legal system, shall establish and maintain a regulatory body, and
shall confer on it the legal authority and provide it with the competence and the resources
necessary to fulfil its statutory obligation for the regulatory control of facilities and activities."

The national regulatory body comprises several organisations iimguthe Hungarian Atomic Energy
Authority (HAEA)the Baranya County Government Office Department of Environmental Protection and
Nature BCDEP)\ the Office of the Chief Medical OfficeOCMQ and the Budapest Radiation Hygiene
Decentre RHD.

The HAEA is a government office with its resources provided by the Government and most of the funding is
provided by fees paid by the licensee of nuclear facilities. The independence of the HAEA for its professional
and regulatory decision making is prositifor in the Act on Atomic Energy. The HAEA is supervised by the
Minister for Innovation and Technology (formerly Ministry of National Development)

The HAEA was established and empowered by the Act on Atomic Energy as the nuclear safety authority and
was delegated the competence to perform regulatory tasks including: licensing, approving, inspecting,
accounting, assessing, identifying and reviewing, and conducting enforcement procedures.

Sources(IAEA 2015b; HAEA 2016, 2048t CXL of 2004 on the General Rules of Administrative Proceedings
and Service2004,Govt. Decree 118/2011 (VII. 11.) on the Nuclear Safety Requirements of Nuclear Facilities
and on Related Regulatory Activit@®11,ActCXVI of 1996 on Atomic Energyd.,Annex 1 to Governmental
Decree 118/2011. (VII. 11.) Korm. Nuclear Safety Code, Volgriveidear Safety Authority Procedures of
Nuclear Facilitie2011)

Availability The relevant documents aavailable.
Transparency

Accessibility  The relevant documents are accessibl
Requirement The GSR requirement is met.

GSR1 Requirement 4: Independence of the regulatory body
The government shall ensure that the regulatory body is effectively independesiafetisrelated
decision making and that it has functional separation from entities having responsibilities or
interests that could unduly influence its decision making.

Within the Ministryfor Innovation and Technologthe State Minister for energy affaihas responsibility for

both the Paks NPP and the HAERe IRRS mission 2015 noted that@a K 2 dzZ3 K (G KS aAy A aid SN
the HAEA is solely 'supervisory', the Ministry may face conflicting considerations when progressing the
development of legilative provisions submitted by the HAEA. The Ministry may face conflicting
considerations when reviewing HAEA resource and organizational change submissions. In 2015 the IRRS
Mission noted that the Director General of the HAEA does not currently haveppranad unconstrained

access to the highest level of tMinistry for Innovation and Technolodggrmerly namedMinistry of National
DevelopmenE G KS YAYA&AUINER 6K2aSQ YAYA&GSNI 6l a Ayto OKI NH
address issues of regulatory concern. The Director General of the HAEA needs approval on the HAEA's
‘Organisational and Operational Rules'. Additionally, the Director General of the HdBAt have the

authority to spend certain budgeted resourcesthwiut prior approval from the Ministry of National
Developmentand the casés the same withthe Ministry for Innovation and Technolog¥xamples include
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the purchase of information technology equipment; office furnishing; and office space (buildil#gsSh
2015b)

Hungarian legal provisions, establishedGovernmental Decree 118/2011. Korm. (and its Annexes) under
the Act, prescribe time limits for the regulatory body to complete various authorization processes. Similarly,
for the OCMO and the RHDs, the Act CXL/2004 also prescribes time limits whieladi@yundue pressure

on the regulatory body to complete its decision making process and thus compromise. Sdfege are
described in detail in the section Effective independence in the performance of regulatory functions.

Sources(IAEA 2015b; HAEA 2016, 2048t CXL of 2004 on the General Rules of Administrative Proceedings
and Service2004,Govt. Decree 118/2011 (VII. 11.) on the Nuclear Safety Requirements of Nuclear Facilities
and on Rlated Regulatory ActivitieZ011,Act CXVI of 1996 on Atomic Enemyy.,Annex 1 to Governmental
Decree 118/2011. (VII. 11.) Korm. Nuclear Safety Code, Volgriveidear Safety Authority Procedures of
Nuclear Facilitie2011)

Availability The relevant documents are available.
Transparency

Accessibility  The relevant documents are accessible.
Requirement The GSR requirementis not (fully) met

GSR1 Requirement 11: Competence for safety
The government shall make provision for buildamgl maintaining the competence of all parties
having responsibilities in relation to the safety of facilities and activities.

The competencies for all parties with nuclear safety responsibilities is addressed in the Act on Atomic Energy
which provides forthe requirements on ensuring and acquiring adequate general and professional
competences, and designates the members of the Government responsible for the general and personnel
training.

Sources(IAEA 2015b; HAEA 2016, 2048t CXL of 2004 on the General Rules of Administrative Proceedings
and Service2004,Govt. Decree 118/2011 (VII. 11.) on the Nuclear Safety Requirements of Nuclear Facilities
and on Related Regulatory Activit@®11,Act XVI of 1996 on Atomic Energyd.,Annex 1 to Governmental
Decree 118/2011. (VII. 11.) Korm. Nuclear Safety Code, Volgriveidear Safety Authority Procedures of
Nuclear Facilitie2011)

Availability The relevant documents are available.
Transparency

Accessibility  The relevant documents are accessibl
Requirement The GSR requirement is met.
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Responsibilities and functions of the Regulatory Bodies

GSR1 Requirement 16: Organizational structure of the regulatory body and

allocation of resources
The regulatory body shall structure its organization and manage its resources so as to discharge its
responsibilities and perform its functions effectively; this shall be accomplished in a manner
commensurate with the radiation risks associated with fiesdliand activities.

The regulatory body consists of several authorities, mainly the HAEA, the OCMO, the RHDs, and the BCDEPN.
At least four ministries are involved directly, the Minisfer Innovation and Technologyhe Minister of

Human Capacity, the Mister of Agriculture, and the PrirAdinister Office. For specific aspects several other
ministersare be involved in addition e.gn case of a nuclear emergency, in case of the construction of the

new nuclear power plantn 2017 Janos Sli was appoimtes minister without portfolio only in charge for

the Paks Il nuclear power plant project.

The budgets of these regulatory authorities are partly coming from the state budget and partly from levies
paid by the licensees (especially in the case of theA)jlAHcensees have to pay an annual amont to the
regulatory body as oversight fee, defined in the nuclear energy act. In the Nuclear Act CXVI in section 19 it is
defined that:

"in the case of an operating nuclear power plant and research reactor thegtrofithe nominal thermal
L2 6SN) 6a2 GKO FyR GKS OFftOdAZ A2y oFaST (4KS OF f Od

in the case of a nuclear power plant and research reactor with a valid construction license the product of
designed nominal thermal power {\VMth) and the calculation base; the calculation base shall be 82 100
| !l Cka2 K ©OX8

The HAEA is responsible for the regulation of nuclear installations. Since 1 July 2014, the HAEA is also
responsible for the regulation of radioactive waste managenfigcitities and activities. As of 1 January 2016,
HAEAalso regulates the safety of radioactive sources, associated facilities and activities.

Director General

General Nuclear Nuclear Safety

Deputy Director General D Director General
Py Data Security Officer o

nternal Auditor

Security Manager

[ ] - [

Department of External Department of Nuclear Department of
e Security, Non-proliferation Department of Economy and Supervision Department of Technical Department of Project
Relations, EURATOM and j
and Emergency Management Human Resources Support Affairs

Legal Affairs Section of Section of

Section of Physical Facility
Supervision | Supervision

Figure2: HAEA Organigram
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Until end of 2015, the OCMO and the RHDs are responsibledotating radiation source facilities and
activities. The OCMO has approximately 4 full time staff. The seven RHDs use approximately 45 full time staff,
about 30 of them with regulatory duties.

Since April 2015, the RHDs are administratively directe@duynty Government Offices under the Prime
Minister but also receive technical and professional instructions by the OCMO (Mdisitry of Human
Capacity through the official channels.

Since April 2015, the Baranya Country Government Office Department of Environmental Protection and
Nature Conservation (BCDEPN) has replaced the South Transdanubian Environmental and Nature
Conservation Inspectorate for regulating environmental protectitie new formed authority has 2 full time

staff involved in regulatory functions. The BCDEPN has 4 full time staff for all environmental radiological
issues (2 experts for licensing, 2 employees for laboratory works) for nuclear facilities. The BCDEPN is w
the County Government Office under the Primel Y A & 1 SNR& 2FFAOS® ¢KS . /59tbh
of the foreseen workload associated to the planned Paks Il units by relieving the 2 full staff involved in
regulatory nuclear functions from all leér duties. The number of staff that will finally be available is still
uncertain.

¢KS NB3IdzZ F 12NE 062ReQa 206ftA3aLdA2ya NS RSFAYSR o8&
body is in transition and the IRRS mission noted that all azgéions may face significant challenges
associated to these organizational changes.

Sources(IAEA 2015b; HAEA 2016, 2048t CXL of 2004 on the General Rules of Administrative Proceedings
and Service2004,Govt. Decree 118/2011 (VII. 11.) on theclear Safety Requirements of Nuclear Facilities
and on Related Regulatory Activit&311,Act CXVI of 1996 on Atomic Enermgg.,Annex 1 to Governmental
Decree 118/2011. (VII. 11.) Korm. Nuclear Safety Code, Volgriveidlear Safety Authority Procegs of
Nuclear Facilitie011, Annex 9 to Governmental Decree 118/2011. (VII. 11.) Korm. Nuclear Safety Code,
Volume & Requirements for the Construction of a New Nuclear Install20dn)

Availability The relevant documents are availabl
Transparency

Accessibility  The relevant documents are accessibl
Requirement The GSR requirement is met.

GSR1 Requirement 17: Effective independence in the performance of regulatory

functions
The regulatory body shall perform its functions in a mannerdbats not compromise its effective
independence.

The legal provisions for the independence of the regulatory body are partially described in section
GLYRSLISYRSYOS 2F (KS NB3Jdz I G2NE 062Re&¢d ¢KS a{l FSi
gives detailed behavioural rules for HAEA staff in case of a conflict of interest. In addition, an integrity adviser
has been designated to the director general of the HAEA to assess integrity and corruption risks. The
regulatory body is independent in miak) decisions on nuclear and radiation safety.

The fact that there are very restrictive time schedules for the HAEA to reply to submission of licencees puts
pressure on HAEA and might influence safety related decisions due to time constraints. In thentgéonal
Decree 118/2011 Korm. it is stated:
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Section 21

The nuclear safety authority may proceed regulatory procedures with regard to activities subject to
licensing with urgency, if it is necessary in order to eliminate an unfavourable safety cortditadn.
extraordinary proceeding cannot justify any omission of compliance with the requirements for the
substantiating documentation, and shall not result in giving priority to aspects different from those of
nuclear safety, or shall not decrease safety.

Setion 21/A

The nuclear safety authority, in the procedures launched on application, except for the client that
submitted the application to launch the case, the client shall be notified of the commencement of the
procedure

a) 30 days within the receipt tdie application

aa) in the procedures specified in Paragraphs 17 (&) aihd g)h),

ab) in the procedure specified in Paragraph 17 (1) f), if the modification entails the modification of the
operation license,

ac) in the procedures specified in Subisecl8 (1), and

b) 15 days within the receipt of the application in the procedures specified in Paragraphs 17 (1) i) and j), in
Subsections 17 (1a) and (3), and in Subsections 18 (2) and (3).

Section 21/B

(1) The administration deadline of the nucleaiesaauthority is

a) sixty days

aa) in the procedures specified in Paragraphs 17 (1) a), b), i) and j),

ab) with the exceptions specified in Paragraph b) and Subparagraph bb) in the procedures specified in
Paragraph 17 (1) f),

ac) in the procedures sgified in Subsection 17 (1a),

ad) in the procedures specified in Subsection 17 (3) and

ae) in the procedures specified in Subsections 18 (2) and (3),

b) six months

ba) in the procedures specified in Paragraphs 17 (1)-d), g) and h),

bb) in the ases specified in Paragraph 17 (1) f), if the modification entails the modification of the operation
license and

bc) in the procedures specified in Subsection 18 (1).

(2) If it is justified, the manager of the nuclear safety authority is authorized¢oexhe administration
deadline once

a) at most by 30 days in the cases specified in Paragraph (1) a),

b) at most 90 days in the cases specified in Paragraph (1) b)

The atomic energy oversight organization shall notify the client of the extension afithimistration
deadline and of all those who have been notified of the commencement of the procedure.

Section 21/C

If the client submitted the a deficient application, the nuclear safety authority shall call it to supplement
the deficiency in

a) 4 monthswithin the receipt of the application in the procedures specified in Paragraphs 1qh(1awel
Subsection 18 (1),
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b) 30 days within the receipt of the application in the procedures specified in Paragraphs 17 (1) a), b), i)
and j), in Subsection 17 (la)d (3), in Subsections 18 (2) and (3).

Governmental Decree 118/2011 Korm. Chapter Ill Reguatory Supervision 11. Licensing and approval
Subsection 17 and 18 the relevant applications are specified.

Section 17

(1) According to the requirements set out in Annexes 1 ehchduclear safety authority licence is required
for

a) survey and assessment of a site (site survey and assessment licence),

b) site characterization and suitability determination (site liednc

C) construction, extension (construction licence),

d) commissioning (commissioning licence),

€) operation, operation beyond the design lifetime (operation licence),

f) modification (modification licence),

g) final decommissioning (final shutdoweelnce),

h) termination (dismantling licence),

i) in the case of a nuclear power plant unit for restart following outage (sitaticense) and
j) construction, demolition and utilization of buildings, building structures and elevators of buildings of
a nuclear facility.

(1a) During the construction phase of a nuclear facility, a nuclear safety authority license according to Sections
1.3.1.0200, 1.3.2,1.3.3, 1.3.4 and 1.3.5 of Annex 1, or in the cases outlined in Section 1.3.1.0300 of Annex 1
a type liceace is required for

a) manufacturing (manufacturing licence),

b) procurement (procurement licence),

c¢) assembly (assembly licence) and

d) operation (operation licence)

of a nuclear system, structure or componebtX 8
(3) A nuclear safety authoriticense is required for the modification of the nuclear facility, its safety important
systems, structures and components, buildings, building structures, organisational structure, control system
or documents according to the details specified in Annexesl 46. [...]

Section 18

(1) The nuclear safety authority reviews the Periodic Safety Review Report of the nuclear facility, and then
issues its resolution according to Section 34.

(2) Those assembly and execution technologies, measurement, calculabmjcal inspection and
assessment methods which have influence on nuclear safety but not included in the documents submitted to
substantiate authority licensing procedures, and are associated with system components in Safety Classes 1
and 2, may only based after the preliminary approval of the nuclear safety authority. After examination of

the conditions of use, the nuclear safety authority shall approve the document which specifies the method by
specifying provisions on the conditions of use.

(3) Jolpositions important to nuclear safety shall be filled with the approval of the nuclear safety authority.
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Sources(IAEA 2015b; HAEA 2016, 2048t CXL of 2004 on the General Rules of Administrative Proceedings
and Service004,Govt. Decree 118/201(VII. 11.) on the Nuclear Safety Requirements of Nuclear Facilities
and on Related Regulatory Activit@®11,Act CXVI of 1996 on Atomic Enemyy.,Annex 1 to Governmental
Decree 118/2011. (VII. 11.) Korm. Nuclear Safety Code, Volgriieidlear SafetyAuthority Procedures of
Nuclear Facilitie011, Annex 9 to Governmental Decree 118/2011. (VII. 11.) Korm. Nuclear Safety Code,
Volume & Requirements for the Construction of a New Nuclear Install20dn)

Availability The relevant docments are available.
Transparency

Accessibility  The relevant documents are accessible.
Requirement The GSR requirement is not (fully) met.

GSR1 Requirement 18: Staffing and competence of the regulatory body
The regulatory body shall employ a sufficient numberquoélified and competent staff,
commensurate with the nature and the number of facilities and activities to be regulated, to
perform its functions and to discharge its responsibilities.

The HAEA had developed a database profiling the available organisational expertise and in the light of the
D2@SNYYSyYy(Qa LI L2héw udits, it Baszisédhis to Mederntink theashortfall in staffing. The
HAEA made a calculation of the necegsaapacity and expertise related to the new tasks up to the year
2038. Due to the ogoing recruitment of new staff and loss of senior staff to retirement, training and
knowledge sharings of highimportance for the HAEAT he current staff of the HAB#about170, the target

is to reach 200The lack of financial resources mainly because of the fact that the HAEA only gets oversight
fees after issuing the constuction licence could cause problems for the regulatory body regarding the human
resources in aler to regulate the process pieonstruction of the new nuclear power plants. There is massive
financial support needed which needs to be covered by the Government.

Based on the comments of the IRRS mission it can be noted tetdiag the future addibnal responsibility

for radiation safety, the HAEA will have to recruit and retain sufficient staff with adequate competences such
as radiochemistry, dosimetry, medical physics, radiation physics, addpth knowledge of applied
technologies. In additio, the IRR$®nissionnoted that also support fronTechnical and Scientific Support
OrganizationgTSOpis likely to be neededddditionally thelRR®ioted thatduring interviewst became clear
thatin the current oversight of radiation source facilitieglaactivities, the lack of qualified staff is of concern.

The HAEA has had difficulty attracting and retaining qualified staff due to salary levels that are not
competitive with industry, suppliers and some TSOs. Through the Project Act, the Governthenizad

GKS AYyONBIFrasS 2F 119! &altFrNASa G2 SyroftS G4KS 119!
These issues were identified by the HAEA in itsassléssment for the IRRS Mission and considered in its
action plan. The HAEA has startedmuiting new staff, and needs to educate and train them, especially those
coming directly from universitf{IAEA 2015b; HAEA 2016, 2018)

The HAEA has a systematic approach to trainBased on the findings of the IRRS missibe HAEA
identified in its seHassessment that the transfer of the existing institutional and personal knowledge and
information to the new staff is not effective and identified actions to improve the situation. The IRRS team
noted that this is especiallyalid for waste management. Regarding other regulatory authorities (the OCMO,

the RHDs and the BCDEPN), the IRRS team noted that none have developed appropriate human resources
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plans with the number of staff needed and the competences necessary for thperfirm their regulatory
obligations.

Sources(IAEA 2015b; HAEA 2016, 2048t CXL of 2004 on the General Rules of Administrative Proceedings
and Service2004,Govt. Decree 118/2011 (VII. 11.) on the Nuclear Safety Requirements of IFaciites

and on Related Regulatory Activit@®11,Act CXVI of 1996 on Atomic Enemyy.,Annex 1 to Governmental
Decree 118/2011. (VII. 11.) Korm. Nuclear Safety Code, Volgriveidear Safety Authority Procedures of
Nuclear Facilitie2011)This could become a problem from HAEA too.

Availability Not all relevant information is available.
Transparency

Accessibility  The available documents are accessible.
Requirement The GSR requirement is not (fully) met.

GSR1 Requirement 21: Liaisonbetween the regulatory body and authorized

parties
The regulatory body shall establish formal and informal mechanisms of communication with
authorized parties on all safety related issues, conducting a professional and constructive liaison.

The regulatorybody uses various means to inform authorized parties including official communications,
publications, website, and official and informal meetings. The HAEA holds meetings with the licensees before
application submission and during the licensing processpgsopriate. The management of the HAEA
regularly holds meetings with the management of authorized par(ié&A 2015b; HAEA 2016)

The regulatory body uses formal and informal communication to build up a constructive relation with
licensees.

Regarding resolutions and their justification, the HAEA strives for a formulation ake simg clear as
possible, and by referring to legislative prescriptions in support of them.

Sources(IAEA 2015b; HAEA 2016, 2048t CXL of 2004 on the General Rules of Administrative Proceedings
and Service2004,Govt. Decree 118/2011 (VII. 11.) on the Nuclear Safety Requirements of Nuclear Facilities
and on Related Regulatory Activit&311,Act CXVI of 1996 on Atomic Enermgg.,Annex 1 to Governmental
Decree 118/2011. (VII. 11.) Korm. Nuclear Safety Code, Volgrieidlear Safety Authority Procedures of
Nuclear Facilitie2011,Annex 10 to Governmental Decree 118/2011. (VII. kmKNuclear Safety Code,
Volume 10G; Nuclear Safety Code Definitic?311)

Availability The relevant documents are available.
Transparency

Accessibility  The relevant documents are accessibl
Requirement The GSR requirement is met.

GSR1 Requirement 22: Stability and consistency of regulatory control
The regulatory body shall ensure that regulatory control is stable and consistent.

The overall legal and regulatory framework is established. Guidelines for its implementation by licensees are
established and made publicly available. In addition, the HAEA has a formal process in the management
system to ensure stability in regulatory control and prevent subjectiNeuertheless, it seem that there is
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room for improvementRegulatory decisiorsre made in accordance with established procedures and must
be countersigned by at least two officials including the (deputy) diregtoreral.

Nevertheless, the ogoing and anticipated redistribution of regulatory responsibilities will pose challenges
in ensuring stability and consistency of regulatory control. The IRRS niis&0h5noted that, due to the
on-going and anticipated redistribution of regulatory responsibilities, the HAEA faces challenges in
maintaining the stability and consistency ofjtgatory control. In somestancesthe responsibilities of the
individual ceauthorities are still uncertain or unclear.

Sources(IAEA 2015b; HAEA 2016, 20A8; CXL of 2004 on the GendRales of Administrative Proceedings

and Service2004,Govt. Decree 118/2011 (VII. 11.) on the Nuclear Safety Requirements of Nuclear Facilities
and on Related Regulatory Activit&311,Act CXVI of 1996 on Atomic Enermgg.,Annex 1 to Governmental
Decaee 118/2011. (VII. 11.) Korm. Nuclear Safety Code, Volummdutlear Safety Authority Procedures of
Nuclear FacilitieR011)

Availability The relevant documents are available.
Transparency

Accessibility  The relevant documents are accessibl
Requirement The GSR requirement is met.

GSR1 Requirement 24: Demonstration of safety for the authorization of facilities

and activities
The applicant shall be required to submit an adequate demonstration of safety in support of an
application for theauthorization of a facility or an activity.

The licensing stages for facilities and activities are prescribed in the Act on Atomic Energy and Governmental
Decrees. The nuclear safety code prescribes requirements for the contents of licensing applications
(document submission requirements) to demorade safety arrangements. The Basis for the safety
assessment and the need for submission to HAEA is described in the Governmental De@@E11TCRapter

9 Design Section 9. Further specifications and related regulations are specified in Annex 3ng/a, Ble
principles regarding construction are lined out in the Governmental Decree2@18 Chapter 9/A
Construction Section 10A and Section 10. Further specifications are elaborated in Annex 1 and 9.

The very restrictive time schedule for HAEA putspuee on the regulatory body regarding the analyses of
all submitted documents.

As specified in the Governmental Decree -R0A1 Chapter 1Safety reports, safety assessment Section 31:

"(1) In order to ensure the socially controlled application of atoeriergy, the licensee shall prepare a
report on its activity with regard to the operation and safety of the nuclear facility and the safatgd

events occurring during operation, and the submit this report to the nuclear safety authority. The licensee
shall submit the Preliminary Safety Analysis Report of the nuclear facility to the nuclear safety authority
with the constructiorlicenseapplication and the Final Safety Analysis Report in conjunction with the
commissioningicenseapplication, accordingp the rules specified in Annexes 1, 3, 3/A, 5 and 6.

(2) The nuclear safety authority conducts the safety assessment of nuclear facilities on the basis of its
licensing experience, inspection results, the reports of the licensee, and other availabiatiofo
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(3) The reports submitted to the nuclear safety authority shall be prepared in such depth and to such a
level of detail that enable the nuclear safety authority to inspect and assess the operational activity and
the safety related events indepemdly and substantively.

The very restrictive time schedule for HAEA puts pressure on the regulatory body regarding the analyses of
all submitted documents.

The review and assessment process of licensing applications utilizes TSOs. However, sinceraititoge
of TSOs are available in the country, they provide services to both the licensees and the regulatory body.

Sources(IAEA 2015b; HAEA 2016, 2048t CXL of 2004 on the General Rules of Administrative Proceedings
and Service004,Govt. Decree 118/2011 (VII. 11.) on the Nuclear SafefyiRRenents of Nuclear Facilities

and on Related Regulatory Activit@®11,Act CXVI of 1996 on Atomic Enemyy.,Annex 1 to Governmental
Decree 118/2011. (VII. 11.) Korm. Nuclear Safety Code, Volgriveidear Safety Authority Procedures of
NuclearFacilities2011, Annex 7 to Governmental Decree 118/2011. (VII. 11.) Korm. Nuclear Safety Code,
Volume 7¢ Site Survey and Assessment of Nuclear Faciilies)

Availability The relevant documents are available.
Transparency

Accessibility  Therelevant documents are accessible.
Requirement The GSR requirement is not (fully) met.

GSR1 Requirement 32: Regulations and guides
The regulatory body shall establish or adopt regulations and guides to specify the principles,
requirements andissociated criteria for safety upon which its regulatory judgements, decisions
and actions are based

The Act CXVI of 1996 on Atomic Energy cov~"
peaceful use of atomic energy, the related rights al
obligations and the protection of people and tliing
and lifeless environment against harmful effects
ionizing radiation of natural and artificial origin. Th
Government and the concerned ministers issut
decrees in the various fields for a detailed regulatic
of the principles laid down in the acThe Act also
determines the HAEA mandate and tasks in the fit
of law-making. The HAEA has an obligation to initie
the establishment, amendment of laws and t
participate in the public administration coordinatiol
of them.

Act
No.
CXVI/1996
about
Muclear Energy

Gow.
Decree
No. 118/2011

Nuclear
Safety
Codes

Other
regulations

Safety Guidelines

proposal of legislation. According to HAEA procedt cal fiegfations
(MEO0-0-25), it sends draft proposals to the Ministry
for Innovation and Technologccording to theAct,  Figures: Hierarchy of Hungarian Regulations a@dides

the requirements for using atomic energy shall t Source: IAEA 2015b

regularly reviewed and updated, taking into account

the results of science and international experiences. According to Governmental Decree 118/2011 Korm.

The HAEA, under its mandate, develops a dr LTI
/ Lg
|
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taking into consideration he scientific

results, and national and internationa
experience, the Nuclear Safety Code sh
be reviewed at least every five years ar

Update_d as reqqlreq. The guidelines sh: Volume 1. - Regulatory procedures of Nuclear Facilities
be reviewed periodically.
. . Volume 2.— MS of Nuclear Facilities
The HAEA is using as a reference |A m

requirements and recommendations, Volume3. | Volume 3a. Volume 5 Volume 6.
WENRA reference levels and safe [REclill BEidiaiy Design and Design and

T . NPPs new NPPs g Operation of
objectives, European Utility Operation of

. R h and Spend Fuel
Requirements (EUR) and OECD NEA M| Volume 4. esearch an Storage
.. i Training React
positon papers as well as the Operation of NPPs raining Reactors Facilities
construction experience of new builc Volume 7.—Siting of Nuclear Facilities
NPPs from the OECD NEA Cen
database. Volume 8.— Decommissioning of Nuclear Facilities

The IRRS mission in 2015 observed th
] Volume 9.— Construction of New Nuclear Facilities
safety. guidelines to complement the
mandatory safety requirements
according to the Nuelr Safety Codes  Figure4: Sructure of Nuclear Safety Code (NSC)
(NSC), Governmental Decree 118/20: Source: IAEA 2015b
and Governmental Decrees issued from
2005 to 2011. The OCMO, the RHDs and the BCDEPN have not published guidelines with respect to their
regulatory requirements.

Further,it was noticedby the IRRS Mi&® in 2015that the HAEA consulted with licensees, but not with the
public or other interested parties within the process to develop andesgthe regulatory safety guides (see
GSR 1 Requirements-38).

The Fundamental safety functions for operatinglarew nuclear power plants are described in NSC volume
10 and design requirements for safety functions are set in NSC volumes 3 and 3a and fulfil RHA SSR
requirement 4.

The principle application of five levels of Defefirs®epth (DiD) for all nuclear facilities is described in
Governmental Decree 118/2011. Korfection 7. Supplementary requirements for new NPPs are in NSC
volumes 3 and 3a for operating NPPs.

Descriptimms of Plant States and Operation Conditions are presented in NSC volume 10 and further
NEIjdZA NSBYSyida NS LINSBaSyiSR Ay Db{/ @2ftdzySa o lIyR o
considered in NSC requirements. Requirements for operatioruolear power plants including operating
procedures and operational limits are set in NSC volume 4, which contain also regulatory requirements on
operation, in specific. Safety classification requirements for NPPs are presented in design NSC volumes 3 and
3a. NSC volumes 3 and 3a have reliability requirements for computer based systems and safety classified
systems have to tolerate a single failuta. addition, requirements to monitor safety performance in all
operation conditions are included to design requirements.

One of the design principles for safety in new NPPs, is that systems categorized in nuclear safety classes shall
be designed so that the nuclear wer plant unit need not shut down due to scheduled preventive
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maintenance or testing. In the case of all systems, structures and components impiortantiear safety,

the programof in-service or regular iservice inspections, reviews and material tagiorograms the mode

and frequency of the testing of structural integrity, leak tightness and functions, and the designer
specifications for planned preventive maintenance and other maintenance strategies shall be determined.
Design requirements includéé allowance for future modifications of new NPPs as well as authorization,
assessment, review and inspection actions are specified to control plant modifications.

Sources(IAEA 2015b; HAEA 2016, 2048t CXL of 2004 on the General Rules of Administrative Proceedings
and ServiceR004,Govt. Decree 118/2011 (VII. 11.) on the Nuclear Safety Requirements of Nuclear Facilities
and on Related Regulatory Adtiies 2011,Act CXVI of 1996 on Atomic Enemyy.,Annex 1 to Governmental
Decree 118/2011. (VII. 11.) Korm. Nuclear Safety Code, Volgriveidear Safety Authority Procedures of
Nuclear Facilitie2011,Annex 10 to Governmental Decree 118/2011. (Ml Korm. Nuclear Safety Code,
Volume 10; Nuclear Safety Code Definitio2811, 10Annex 2 to Governmental Decree 118/2011. (VII. 11.)
Korm. Nuclear Safety Code, Volume; RManagement Systems of Nuclear Facilit&l1, Annex 3 to
Governmental Decree 12®11. (VII. 11.) Korm. Nuclear Safety Code, VolumB®&sign Requirements for
Nuclear Power Plan011,Annex 4 to Governmental Decree 118/2011. (VII. 11.) Korm. Nuclear Safety Code,
Volume 4¢ Operation of Nuclear Power Plar#811,Annex 5 to Governnméal Decree 118/2011. (VII. 11.)
Korm. Nuclear Safety Code, Volumeg Besign and Operation of Research ReacRf¥$1, Annex 6 to
Governmental Decree 118/2011. (VII. 11.) Korm. Nuclear Safety Code, Vajuniertin Storage of Spent
Nuclear Fue2011,Anrex 7 to Governmental Decree 118/2011. (VII. 11.) Korm. Nuclear Safety Code, Volume
7 ¢ Site Survey and Assessment of Nuclear Faclifi$, Annex 8 to Governmental Decree 118/2011. (VII.
11.) Korm. Nuclear Safety Code, Volume Becommissioning of Nuee Facilities2011, Annex 9 to
Governmental Decree 118/2011. (VII. 11.) Korm. Nuclear Safety Code, VoluRegfirements for the
Construction of a New Nuclear Installat@®l1,Annex 10 to Governmental Decree 118/2011. (VII. 11.) Korm.
Nuclear Safety @e, Volume 1@ Nuclear Safety Code Definitid211)

Availability Not all relevant information is available.
Transparency

Accessibility  Not all relevant information is accessible.
Requirement The GSR requirement is met.

GSR1 Requirement 36:Communication and consultation with interested parties
The regulatory body shall promote the establishment of appropriate means of informing and consulting
interested parties and the public about the possible radiation risks associated with facilitiestiaits,
and about the processes and decisions of the regulatory body.

The HAEA has a statutory obligation to inform the public on the safety of the use of atomic energy, its own
activities, important decisions, and safety requirements. The HAEA kakged a Public Information Policy

and Strategy (SZ). A mechanism has been established to obtain feedback from selected interested parties.
According to the&sT2,the HAEA collects expectations of interested parties through different communications
chamels, such asawmakers international organizations, independent review organizationsauathorities,
journalists, etc. It is noted that all comments from stakeholders should be discussed at management review
meetings.

The HAEA operates a websitgtp://www.oah.hu/) in Hungarian and English andracebookpage.The
website provides news oall-important events connected to its work, and publishes the main parameters
and statements of HAEA resolutions. Interested parties canuggdo a digital newsledr.
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The IRRS mission in 2015 observed that, the HAEA has not published the full set of safety guidelines to
complement the mandatory safety requirements according to the Nuclear Safety Codes (NSC), Governmental
Decree 118/2011 and Governmental Decreesadsfrom 2005 to 2011. The OCMO, the RHDs and the
BCDEPN have not published guidelines with respetttetio regulatory requirements.

It must be noted thathe HAEA consulted with licensees, but not with the public or other interested parties
within the process to develop and review the regulatory safety guides.

The public hearingin the (transboundary) environmental impact assessment/aks Il did not dg take

place in Hunganbut also in other neighboring countrieSheywere organized by BCDEPNhe information
regarding the reactor itself is limited. There is no possibility to get additional information on the reactor and
its safety systems in detail

Sources(IAEA 2015b; HAEA 2016, 2018)

Availability The relevant documents are available.
Transparency

Accessibility  The relevant documents are accessible.
Requirement The GSR requirement is not (fully) met.

National requirements for NPP design

This subchapter targets to identify to what extent international technical requirements for nuclear safety are
implemented in the national regulatory framework. The comparison is based on three IAEA documents from
the Secific Safety Requirements Series.-38R Safety of Nuclear Power Plants: DeqIififEA 2016eSSR

2/1 Safety of Nuclear Power Plants: Commissioning and Opel@i&A 2016egnd NSR-3 - Site Evaluation

for Nuclear Installation§lIAEA 2016f)The latter is currently undergoing review and shall be established as
SSRL: Site Evaluation for Nuclear Installations afterwards.

The analysis was done on the two é&y of transparency and requirement fulfillment, as in the sections
before. Due constraints in resources and time budget the topics of the analysis were limited to the nuclear
island. Requirements concerning waste, decommissioning, security & transportaiog term, human
factors & operation were excluded. Although at some points, interconnections or dependencies with these
topics were included.

The IAEA requirements have been compared against the counties' regulatory requirements and not the
country-specific VVER design, as there is not much information on the latter (and it was not target of this
report). It was also abstained from rating the implementation within the regulation. Solely the taking into
account of the IAEA requirement was evaluated.

It also has to be noted that the documents reviewed are mostly unofficial translafldns,it is thinkable,

that findings are attributable to incorrect translations. On the othend, a misinterpretation of the
translation or a mistranslatiooould also have led to an assumed fulfillment of a requirement, which actually
iS notmet.

The Hungarian regulation relevant for teefety and desigrof NPPs is set {iGovt. Decree 118/2011 (VII. 11.)
on the Nuclear Safety Requirements of Nuclear Facilities and on Related Regulatory 2&iilid3etails
are provided in eleven Annexeshigh is theso-calledNuclear Safety Code (NSC). The NSC is structure along
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different topics of which the following were most important for the analysisegliirements folNPP design
criteria:

1 Volume 2¢ Management systems of nuclear facilities

1 Volume 3&; Design requirements for new nuclear power plant units

1 Volume 7¢ Site survey and assessment of nuclear facilities

1 Volume 9¢ Requirements for the construction of a new nuclear installation

These documents were screened according to the methodology, tineiscritria of transparency and
fullfilment of requirement were assesed. Overall, working with the safety code proved to be a little tedious,
as there is no table of contents or other means for navigation through the documents provided (at least in
the Endjsh version). A clear structuring would have helped with the analysis of regulatory requirements. This
has a general impact on the accessibilitiy aspect of the transparency criteria for all the requirements. This is
not reflected in the tables below. Ohé other hand is has to be positively noted, that all documents were
provided in English.

The following tables/chapters provide the assessment of the requirements from the three IAEA documents.
Below the tables those requirements found not (fully) meetihg requirements are discussed. In general,
only the main requirements and not the paragraphs, describing the requirement in detail, were checked. The
tables also mention the main document, where the topic is addressed. In sasgsthere might be other

NSCs also relevant for part of the issue, but rextordedin table. For each 6the IAEA requirement
documentsan overall evaluation of the fulfilment of the transparency anguieement criteria is provided.

The analysis of requiremesshortfalls is proided in the chapter: Multidimensional quantitative and
gualitative criteria evaluation.

SSR2/1 - Safety of Nuclear Power Plants: Design

Table2: Fulfillment of selected S@RL requirements Hungary

Transparency aspects

: Relevant Requirement
Requirement SSR/1 , . .
q Information  Information document(s) fulfillment
available accessibility
Requirement 1:Respo_nS|b|I|t|es in the ok ok GD 118/2011 ok
management of safety in plant design
Reqwrement 4: Fundamental safe ok ok NSC3a ok
functions
Requirement 6: Design for a nuclea ok ok NSC3a ok
power plant
Requirement 7: Application of defence ok ok GD 118/2011 S7 ok
depth NSC3a
Requ_|rement 9: Proven engineering ok ok NSC3a ok
practices
Requirement 10Safetyassessment ok ok NSC3a ok
Requirement 11: Provision for ok ok NSC3a ok

construction
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Requirement 13: Categories of plal
states

Requirement 14: Design basis for iter
important to safety

Requirement 15: Design limits

Requirement 16: Postulated initiatin
events

Requirement 17: Internal and externi
hazards

Requirement 18: Engineering design rul

Requirement 19: Design basis accident:

Requirement 20: Design extensic
conditions

Requirement 21: Physical separation a
independence of safety systems

Requirement 22: Safety classification

Requirement 23: Reliability of item
important to safety

Requirement 24: Common cause failure
Requirement 25: Single failure criterion
Requirement 26: Fadafe design

Requirement 27: Support service syster

Requirement 28: Operational limits an
conditions for safe operation

Requirement 29: Calibration, testin(
maintenance, repair, replacemen
inspection and monitoring of item:
important to safety

Requirement 30: Qualification of item
important to safety

Requirement 33: Safety systems, al
safety features for design extensic
conditions, of units of a multiple uni
nuclear power plant

Requirement 34: Systems containit
fissile material or radioactive material

Requirement 42: Safety analysis of tl
plant design

Requirement 43: Performance of fui
elements and assemblies

Requirement 44: Structural capability «
the reactor core
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Requirement 45: Control of the reactc
core

Requirement 46: Reactor shutdown

Requirement 47: Design of reactc
coolant systems

Requirement 48: Overpressure protectic
of the reactor coolant pressureoundary

Requirement 49: Inventory of reactc
coolant

Requirement 50: Cleanup of react
coolant

Requirement 51: Removal of residual he
from the reactor core

Requirement 52: Emergency cooling
the reactor core

Requirement 53: Heat transfer to a
ultimate heat sink

Requirement 54: Containment system f
the reactor

Requirement 55: Control of radioactiv
releases from the containment

Requirement 56: Isolation of thi
containment

Requirement 57: Access to th
containment

Requirement 58: Control of containmer
conditions

Requirement 59: Provision C
instrumentation

Requirement 60: Control systems
Requirement 61: Protection system

Requirement 62: Reliability and testabili
of instrumentation and control systems

Requirement 63: Use of computer bast
equipment in systems important to safet

Requirement 64: Separation of protectic
systems and control systems

Requirement 65: Control room

Requirement 66: Supplementary contr
room

Requirement 68: Design for withstandir
the loss of offsite power
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Availability The relevant documents are available.

Transparency Accessibility = Some documents are not well accessible and/
lack clarity forthe requirement evaluation.

Requirement The SSR/1 requirements are not (fully) met.

SSR2/2 - Safety of Nuclear Power Plants: Commissioning and Operation

Table3: Fulfillment of selected SRR requirements Hungary

Requirement SSR/2

Requirement 1: Responsibilities of tF
operating organization

Requirement 2: Management system

Requirement 3: Structure and functions
the operating organization

Requirement 4: Staffing of the operatir
organization

Requirement 5: Safety policy

Requirement 6: Operational limits an
conditions

Requirement 8: Performance of safe
related activities

Requirement 9: Monitoring and review (
safety

Requirement 10: Control of plar
configuration

Requirement 11: Management ¢
modifications

Requirement 12: Periodic safety review
Requirement 13: Equipment qualification

Requirement 19: Accident manageme
programme

Requirement 25: Commissionir
programme

Transparency aspects

Information

available

ok

ok

ok

ok

ok

ok

ok

ok

ok

ok

ok
ok

ok

ok

Information
accessibility

ok
ok

ok

ok
ok

ok

ok

ok

ok

ok

ok
ok

ok

ok

Relevant
document(s)

GD 118/2011

NSC2, NSC9
NSC2, NSC9

GD 118/2011, NSC

Act CXVI, NSC3a
NSC4

NCS3a, NSC4
NSC2, NSC4
NSC9

NSC9

GD 118/2011, NCS
NSC9, NSC4
NSC1, NSC4

GD 118/2011, NSC

Requirement
fulfillment

ok
ok

ok

ok

ok
ok
ok
ok

ok

ok
ok

ok

ok
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Evaluation of IAEA SSER2

Availability The relevant documents are available.
Transparency

Accessibility  The relevantiocuments are accessible

Requirement The SSR/2 requirements are met.

NSR-3 Chapter 3: Specific requirements for evaluation of external events

The topics of the NB&-3 (IAEA 2016fare mainly covered by thBISC {Annex 7 to Governmental Decree
118/2011. (VII. 11.) Korm. Nuclear Safety Code, Volugteité Survey and Assessment of Nuclear Facilities
2011) All of the relevant hazards mentioned in IAEARNSSare addressed by this NSC. In addition some
requirements for earthquakes can be found in NSCABaex 3a to Governmental Decree 118/2011. (VII. 11.)
Korm. Nuclear Safety Code, Volume;32esign Requirements for New Nuclear Power Plant20dit)and

NSC YAnnex 9 to Governmental Decree 118/2011. (VII. 11.) Korm. Nuclear Safety Code, Vqlume 9
Requirements for the ConstructionaoNew Nuclear Installatiop011)

Evaluation of IAEA NB-3 Chapter 3

Availability The relevant documents are available.
Transparency

Accessibility  The relevant documents are accessibl
Requirement The NS3-3 requirements are met.
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Finland
Responsibilities and functions of the Governments

GSR1 Requirement 1: National policy and strategy for safety
"The government shall establish a national policy and strategy for safety, the implementation of which
shall be subject to a graded approach @cardance with national circumstances and with the radiation
risks associated with facilities and activities, to achieve the fundamental safety objective and to apply
the fundamental safety principles established in the Safety Fundamentals."

In Finland thepolicies and strategies for nuclear safety and radiation safety are expressed through legislation.
The Finnish Constitution stipulates how and by whom the acts and decrees, as well as delegation of legislative
powers, can be issued. The relevant piecekegislation in these fields are the Nuclear Energy Act and the
Radiation Act.

The Nuclear Energy Act states that the use of nuclear energy shall be in line with the overall good of society,
and in particular shall ensure that the use of nuclear energgfis for man and the environment and does

not promote the proliferation of nuclear weapons. Basic safety principles are also set out, for example that
safety should be as high as reasonably achievable (SAHARA). The Act also lays down general principles for
the use of nuclear energy, the implementation of nuclear waste management, the licensing and control of
the use of nuclear energy, and those for the competent authorities.

The Radiation Act states that its fundamental legal purpose is to prevertraidhealth hazards and other
detrimental effects of radiation. The Act covers the use of radiation and other practices that involve or may
involve exposure to radiation hazardous to human health. Basic safety principles are also provided, such as
justification, optimisation and limitation. The Act lays down the general principles for the use of radiation
and other practices, including the licensing processes and regulatory functions.

Sources:(Nuclear Energy Act (990/1982D08, Nuclear Energy Decree (161/1988)08, Radiation Act
(592/1991)2011,Radiation Decree (1512991)2009, IAEA 2012, 2015a, STUK 2016, 20139)

Availability The relevant documents are available.
Transparency

Accessibility  The relevant documents are accessibl
Requirement The GSR requirement is met.

GSR1 Requirement 2: Establishment of ramework for safety
"The government shall establish and maintain an appropriate governmental, legal and regulatory
framework for safety within which responsibilities are clearly allocated. The government shall
promulgate laws and statutes to make provisidor an effective governmental, legal and
regulatory framework for safety."
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The nuclear energy legislation is based on the Nuclear Energy Act and
radiation sfety is based on the Radiation Act. The Nuclear Energy Act
clearly sets out those facilities and activities that are covered. The
Radiation Act applies to ionizing and Romizing radiation and covers
radiation appliances and radioactive materials, radive waste,
radiation pracices and radiation work. Theseta are supported by
Government decrees that include legally binding regulations. The Acts
also clearly identify that the legal responsibility for safety lies with the
operator.In 2015 the Finsh Parliament approved changes in Nuclear
YR wlRAFGAZ2Y 1 0Ga G2 AyONBFasS {
regulations and license conditiongn 2016STUK published binding
regulations based on existing Government Decré&éeNuclear Energy
_ . _ Act and Decreesunder revision due to e.g. European directives and BSS

gﬂg;is'sﬁfrlsgfjsﬁff ggie%u'a“ons by 2018 TheSTUK regulations and YVL Guides will be updated in spring
2018 taking into accountLessons from implementation and related

clarifications Changes in Nuear Energy Act and Decrgbe WENRA Reference Levels 2ahd the pdated

IAEA requirement documents

STUK is the independent governmental organization for the regulatory control of thef wadiation and
nuclear energy STUKis the body that undertake review and assessment, inspection, preparation of
regulations and guides, and enforcement. It is responsible for regulating both safety and security matters.

The Ministry of Employment and the Economy (MEE) in law has overall authority in the fieldledrnu
energy. It is responsible for the legislation in the nuclear energy field, and also prepares licensing decisions
for the Government.

Sources:(Nuclear Energy Act (990/1982D08, Nuclear Energy Decree (161/1988)08, Radiation Act
(592/1991)2011,Radiation Decree (1512/1992009, IAEA 2012, 2015a, STUK 2016, 2013g, 2017b)

Availability Therelevant documents are available.
Transparency

Accessibility  The relevant documents are accessibl
Requirement The GSR requirement is met.

GSR1 Requirement 3: Establishment of a regulatory body
"The government, through the legal system, shall establishnaaidtain a regulatory body, and
shall confer on it the legal authority and provide it with the competence and the resources
necessary to fulfil its statutory obligation for the regulatory control of facilities and activities."

STUK is the independent gomerental organization for the regulatory control of the use of radiation and
nuclear energySTUK is administratively under the Ministry of Social Affairs and Health. The Ministry agrees
0KS 2@0SNIXff A0GNF G§S3IAO RimNEdsihe goyernthéntal ouget. MiBsaMinist i A @A (
has overall authority in the field of radiation safety.

Sources:(Nuclear Energy Act (990/1982D08, Nuclear Energy Decree (161/1988)08, Radiation Act
(592/1991)2011,Radation Decree (1512/1992009, IAEA 2012, 2015a, STUK 2016, 2013g, 2017b)
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