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1. Declaration

On behalf of the Government of Hungary, the Director General of the Hungarian Atomic Energy Authority,
based on details of this National Report, makes the following declaration:

Hungary states that nuclear safety is paramount during the application of nuclear energy and thus Hungary

completely fulfils the conditions stipulated in the Convention and included in its spirit on the basis of the

following:

¢ the conditions stipulated in law;

o the organizational and financial independence of the Hungarian Atomic Energy Authority and the
licensing and inspection activities thereof;

o the activities carried out by the operator who is committed to the priority and continuous improvement
of safety.

Budapest, August 2013

Gyula Fichtinger
Director General of the Hungarian Atomic Energy Authority
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2. Introduction
National energy policy

The Energy 2020 strategy of the European Union for competitive, sustainable and secure energy aimed to
establish a resource and energy effective, low CO, emitting economy. Taking into account the emission
reduction objective of the EU2020, the obsolescence of the Hungarian power plants and the influence of
renewable energy sources on the system, Hungary established a long term energy strategy for the period
ending in 2030 with a view to 2050. The National Energy Strategy approved by the Parliament on
October 3, 2011 determined a Nuclear-Coal-Green scenario as the most realistic one and therefore
established the following goals:

¢ long term sustainability of nuclear energy in the energy mix;

e sustaining coal based energy production for two reasons (i.e. it is the only rapidly utilizable
internal reserve in an energy crisis situation e.g. sudden natural gas price increase or nuclear
accident, as along with the fact that Hungarian coal reserves should be further utilized);

o extension of the National Action Plan for the period after 2020 from the viewpoint of the greater
share of renewable energy.

The Parliament, in its resolution on the National Energy Strategy, concluded that the most important
aspect during the peaceful application of atomic energy, and any decision relating thereto, is the safety of
public health, life and fortune, thus nuclear safety has priority over any other interests. The operation of
Paks Nuclear Power Plant and the maintenance of its safety, as well as the execution of periodic reviews
and the development of analysis methods are inevitable.

The resolution requests the Government to take the necessary governmental steps in order to realize the
energy policy. Accordingly, the Government:
e shall commence the preparatory work for the decision on new nuclear capacities at the site of Paks
Nuclear Power Plant, paying special attention to its costs;
o shall oversee the proper realization of programmes dealing with the safe management and final
disposal of nuclear wastes, and the provision of the necessary conditions.

Finally, the closing part of the resolution repeals the Parliament resolution of 2008 on energy policy
2008-2020.

The role and contribution of nuclear energy
Paks Nuclear Power Plant, Hungary's only nuclear power plant, operates as a shareholders' company under

the name of MVM Paks Nuclear Power Plant Ltd. The contribution of nuclear energy to the total
generation of electric energy was 42% in 2010, 43% in 2011 and 46% in 2012.

Unit Start-up End of 30 years Planned service Power uprate
operation life
extension
Unit 1 Dec 14, 1982 2012 2032 500 MW - 2007
Unit 2 Aug 26, 1984 2014 2034 500 MW — 2009
Unit 3 Sept 15, 1986 2016 2036 500 MW — 2009
Unit 4 Aug 9, 1987 2017 2037 500 MW — 2006

MVM Paks Nuclear Power Plant Ltd, exceeding its business plan, closed the most successful year of its
history in 2012. Besides complying with the most rigorous safety regulations and keeping the
environmental emissions below 1% of the regulatory limit values, it produced the most energy (i.e.
15793 GWh) thanks to the 89.9% load factor of the plant (Unit 1: 90.81%, Unit 2: 85.86%,
Unit 3: 91.88%, Unit 4: 91.4%).
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Significance of safety

Act CXVI. of 1996 on atomic energy (hereinafter referred to as the Act on Atomic Energy) stipulates that
"In the use of atomic energy, safety has priority over all other aspects”, and that "The Licensee is obliged to
undertake continuous activities to improve safety". This is in harmony with the spirit of the Convention on
Nuclear Safety.

International reviews

Since its commissioning, Paks NPP has paid special attention to utilizing international experience and, at
the initiative of the power plant, 35 international reviews have taken place since 1984. These include all
kinds of reviews organized by the International Atomic Energy Agency. The World Association of Nuclear
Operators (WANO) conducts regular reviews at Paks Nuclear Power Plant. The follow-up of the 2nd peer-
review was conducted in 2010, whilst the 3rd peer-review was conducted in 2013. The follow-up of the 3rd
peer-review is planned to be conducted in 2014.

International relations

Hungary maintains wide-ranging relations with various international and national nuclear organizations,
professional bodies, institutes, nuclear power plants abroad, companies involved in the design, construction
and installation of nuclear facilities, and research institutes.

These relations serve as a means of exchanging knowledge and experience. The fact that Hungarian experts
are held internationally in high esteem is demonstrated by their active role in several committees, with
many of them being board members of international organizations or invited as experts.

International partners of major importance are: the International Atomic Energy Agency (IAEA), the
OECD Nuclear Energy Agency (NEA), the European Union and its organizations, the European Atomic
Energy Community (EURATOM), the World Association of Nuclear Power Plant Operators (WANO), the
WWER-440 operators' club, the WWER users' club, the International Nuclear Safety Program (the so-
called Lisbon Initiative), the Nuclear Maintenance Experience Exchange (NUMEX), the European
Safeguards Research and Development Association (ESARDA) and the European Atomic Energy Society
(EAES). The Hungarian Nuclear Society is a member of the European Nuclear Society (ENS), and the
Health Physics Section of the Roland E6tvos Physical Society is a member of the International Radiation
Protection Association.

In this current report mainly the changes that have occurred since the closure of the previous national report
are detailed, nevertheless all the basic principles that are still valid are repeated to present the reader with a
stand-alone report. Important processes have not been omitted from the current document; the detailed
descriptions are placed in the Annexes. Changes carried out in comparison with the previous report are
indicated in Italics.

The outcomes of the review conducted after the accident of Units 1-4 of TEPCO Fukushima Dai-ichi NPP
were discussed in the report submitted to the Extraordinary Review Meeting held in August 2012. The
National Action Plan established, based upon the targeted safety review is presented in Annex 8.

The data presented in this report reflect the situation as at December 31, 2012.
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3. Summary. The most important changes since submission of the previous
National Report

Since the submission of the Fifth National Report no change has taken place in the number of nuclear
installations.

Throughout their work, both the Authority and the Licensee have profited from the conclusions of the
previous Review Meeting and special emphasis was given to evaluating the comments and general remarks
addressed to the Report of Hungary.

The main events that have taken place since the submission of the previous National Report are the
following:

3.1 Licensing of the operation of Unit 1 of Paks Nuclear Power Plant beyond its design lifetime

MVM Paks Nuclear Power Plant Ltd submitted the programme in principle for the establishment of the
conditions for operation beyond the design lifetime of the units and the demonstration of operability at the
end of 2008. The Hungarian Atomic energy Authority evaluated the programme and ordered its execution,
with certain conditions attached, prescribed in its resolution in 2009.

In 2011, the Authority determined the work plan for the review of the application and the background
documentation, as well as the scope of clients participating in the regulatory procedure, and prepared the
supporting documents.

Accordingly, MVM Paks Nuclear Power Plant Ltd submitted the application for the license to operate
Unit 1 beyond its design service life in December 2011.

The information material required for a unified view in regulatory review was elaborated in January 2012,
trainings were provided, and the regulatory review and evaluation were subsequently commenced.

The nuclear safety regulatory procedure regarding the extension of the service life is regulated by the
Govt. decree 118/2011. (VII. 11.) Korm. on the nuclear safety requirements for nuclear facilities and on
the corresponding regulatory activities.

The South-Trans-Danubian Inspectorate for Environment Protection, Nature Conversation and Water
Affairs participated, as a co-authority, in the licensing procedure.

The review and evaluation of the tens of thousands page long application, required enormous efforts from
the Authority. The realization of technical measures was verified by the Authority through on-site
inspections.

The Authority granted the new operating license of Unit 1 in December 2012. The license received by
MVM Paks Nuclear Power Plant Ltd on December 18, 2012 concluded that “The programme assuring the
maintenance of the condition of systems, structures, and components providing safety functions, is at the
disposal of the applicant who carries out this programme, and thus Unit 1can be further operated safely
during the next 20 years”.

3.2 Development of regulations
The modification of systems and components of a nuclear facility may have an effect on the nuclear safety
of the facility, thus law stipulates that the categorization of modification, and the execution of safety related

modifications, shall require regulatory licensing.

The regulation that was in effect until August 10, 2011 required a regulatory procedure having many steps.
In addition to the procedure of licensing the modification in principle assessing and evaluating the safety
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compliance of the modification, regulatory license was required for the purchase and manufacturing of the
modification related components. The execution of the modification also required license. Due to this
multistep licensing procedure, the completion of the safety enhancement modifications suffered
unnecessary delays.

The Nuclear Safety Code enacted in the summer of 2011 as annexes of Govt. decree
118/2011. (VI1.11.) Korm. significantly simplified the regulatory licensing procedure; the modifications are
licensed with the issuance of only one license.

In order not to decrease nuclear safety of the facility by modifications getting lower licensing attention by
the Authority, the Code increases the licensing tasks of the Authority, further prescribing that the Licensee
shall assess, with the involvement of experts being independent from those participating in the
modification, the design documentation, the fabrication, purchase, assembly and commissioning activities.

The scope of inspection can include both the inspection of the documentation and the activity. If the
Authority, based on the submitted documentation and the on-site inspection, identifies such non-compliance
which endangers safe operation, then it either withdraws the modification license or establishes additional
conditions.

In the case of modifications having the greatest significance to safety, the operation license of the facility
concerned shall be reviewed and renewed if they comply with safety criteria and legislation.

An important aspect of regulation development is to take into account the recommendations of the Western
European Nuclear Regulators’ Association (WENRA) on international good practice, the so-called
reference levels.

The WENRA aims at continuously developing safety, thus in addition to those that are current it deals with
future nuclear power plants; it issued its statement on safety objectives of new nuclear power plants in
November 2010.

In addition to the safety of nuclear facilities, the WENRA deals with the safety of radioactive waste
management, nuclear facility decommissioning and radioactive waste disposal. The requirements are also
harmonized in these areas; the second version of the harmonized requirements was published in 2010. The
development of the requirement system for radioactive waste disposal was also started during that year.

As an outcome of the review of regulations the Govt. decree 118/2011. (VII. 11.) Korm. on the nuclear
safety requirements for nuclear facilities, also on the corresponding regulatory procedures, was issued.
Accordingly, Hungary fulfilled its obligation undertaken for the sake of harmonization.

In addition to the continuous development of IAEA recommendations and WENRA reference levels, the
national regulations are refreshed more frequently than required (i.e. every 5 years). The Govt. decree and
the Nuclear Safety Code were last modified in April 2012.

During the modification of the regulations the HAEA took, and shall take, into account the requirements
for the disposal of spent nuclear fuels and decommissioning.

3.3 Development of physical protection and IT security

Govt. decree 190/2011. (IX. 19.) Korm. on the physical protection and on the corresponding licensing,
reporting and inspection system established new requirements for the various applications of atomic
energy. The IT security requirements are based on the NSS 17 implementation guide of the International
Atomic Energy Agency along with a study made by the Computer and Automation Research Institute of the
Hungarian Academy of Sciences.
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3.4 New definition of the safety zone

Govt. decree 246/2011. (XI. 24.) Korm. on the safety zones of nuclear facilities and radioactive waste
repositories modified the former concept of a static safety zone having a 3 km radius that was based on
only the effects from the site towards the environment.

The new law considers the radiation exposure of the population and the environment resulting from
radioactive releases during normal operation of the facility, thus it defines only the minimum size of the
safety zone. In relation to the effects from the environment towards the site, the law requires the
determination by analysis of the distance of effect of those industrial and other human activities having
influence on the safety of the nuclear facility that are conducted in its vicinity.

The perimeter of the safety zone shall be revised once every 10 years (as a part of the Periodic Safety
Review). In the case of new industrial facilities or other human activities planned to be built or conducted
in the environment of the nuclear facility, the perimeter of the safety zone shall be determined as a part of
their regulatory licensing procedure.

3.5 Additional laws determining the operation of the Hungarian Atomic Energy Authority

Govt. decree 112/2011. (VII. 4.) Korm. defines the tasks of the Hungarian Atomic Energy Authority in
relation to the application of atomic energy in line with European Union and international obligations,
assigns the co-authorities participating in regulatory procedures, the maximum value of financial penalties
to be imposed, and the operational rules of the scientific council supporting the work of the Authority.

Govt. decree 247/2011. (XI. 25.) Korm. determines the conditions for affiliation and assignment of
independent technical experts, who can be involved in regulatory procedures in relation to the application
of atomic energy.

3.6 National Action Plan for the improvement of the safety of facilities

The European Union has not closed the European review after the accident which occurred at Units 1-4 of
TEPCO Fukushima Dai-ichi nuclear power plant, instead it declared its intention to follow the
implementation of the corrective measures decided upon in the Member States as an outcome of the
Targeted Safety Reassessments (so-called stress tests). In this spirit, a decision on the development of
National Action Plans was made at the meeting of the European Nuclear Safety Regulators (ENSREG) held
on September 4-5, 2012, the plans of which had to be submitted to the European Commission by December
31, 2012.

The National Action Plans include the corrective actions developed during the Targeted Safety
Reassessments, together with the deadlines for their completion, as well as the measures determined in
issue areas identified in the second Extraordinary Review Meeting in the frame of the Convention on
Nuclear Safety in August, 2012.

The details of the Hungarian National Action Plan are described in Annex 8.
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A. GENERAL PROVISIONS

4, General provisions

Nuclear Safety Convention, Article 4:

Each Contracting Party shall take, within the framework of its national law, the legislative, regulatory and
administrative measures and other steps necessary for implementing its obligations under this
Convention.

The Republic of Hungary was one of the first nations to sign the Convention on Nuclear Safety (hereinafter
referred to as the Convention) concluded in Vienna on September 20, 1994 within the framework of the
International Atomic Energy Agency. Promulgation of the Convention took place in Hungary by Act | of
1997.

5. Reporting

Nuclear Safety Convention, Article 5:
Each Contracting Party shall submit for review, prior to each meeting referred to in Article 20, a report on
the measures it has taken to implement each of the obligations of this Convention

This sixth National Report has been compiled in accordance with the requirements of the Convention and
those of the related documents entitled "Guidelines Regarding National Reports under the Convention on
Nuclear Safety" together with the recommendations based on the conclusions of the fifth Review Meeting
(Vienna, 2007).

The National Report, in the order of the Articles of the Convention, includes:

o fulfilment of general provisions, and description of existing nuclear installations, mainly Paks Nuclear
Power Plant (Paks NPP) as this falls under the scope of the Convention;

e characteristics of Hungarian legislation and regulations, and the role of the Authority;

o general issues of safety (including the state of financial and human resources, quality assurance,
radiation protection, and emergency preparedness); and

e overview of the concrete safety analyses of the only Hungarian nuclear installation that falls under the
scope of the Convention.

6. Existing nuclear installations

Nuclear Safety Convention, Article 6:

Each Contracting Party shall take the appropriate steps to ensure that the safety of nuclear installations
existing at the time the Convention enters into force for that Contracting Party is reviewed as soon as
possible. When necessary in the context of this Convention, the Contracting Party shall ensure that all
reasonably practicable improvements are made as a matter of urgency to upgrade the safety of the nuclear
installation. If such upgrading cannot be achieved, plans should be implemented to shut down the nuclear
installation as soon as practically possible. The timing of the shut-down may take into account the whole
energy context and possible alternatives as well as the social, environmental and economic impact.

6.1 Paks Nuclear Power Plant

The scope of the Convention covers all four operating units of Paks NPP. The units were commissioned
between 1983 and 1987 and are currently in good technical condition.

MVM Paks Nuclear Power Plant Ltd is a state owned economic entity. More than 99% of the shares are

held by the MVM Hungarian Electricity Board Ltd (with authority granted by the state) while the
remaining part is held by local governments.
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6.1.1 Main technical attributes
The main technical data of the units of Paks NPP are summarized in Table 6.1.1

Table 6.1.1:; Main technical attributes of units of Paks NPP

Reactor type Pressurized-water, water-cooled, water-moderated
power reactor, type: V-213

Thermal power of the reactor 1485 MW

Electric power output of a unit 500 MW

Number of primary loops per unit 6

Volume of the primary circuit 237 m°

Pressure in the primary circuit 123 bar

Average temperature of the primary coolant 284 +2 C

Height/diameter of the pressure vessel 11.8m/4.27m

Average enrichment of the fuel 2.4 -4.2%,

Fuel quantity per unit 42 tons of uranium in 349 fuel assemblies

Number of turbo-machine groups per unit 2

Pressure of secondary circuit main steam line 43.15 bar

MVM Paks Nuclear Power Plant Ltd operates four pressurized-water nuclear units of type
WWER-440/V-213; both the moderator and the coolant of the reactors are light water. (On the basis of its
safety philosophy, the power plant belongs to the group of second-generation WWER-440 nuclear power
plants.) The reactor has six cooling loops, each one is connected to a steam generator. Each power plant
unit is supplied with a so-called localizing tower (operating on the bubble condensing principle) connected
to airtight compartments for handling any accidents caused by pipe ruptures. In these towers, trays filled
with water containing boric acid are layered one above the other, completed with air traps. This system of
hermetic compartments and localizing towers makes up the pressure suppression containment for the
reactors.

Each unit is installed with three active safety trains, and in case of abnormal events their electrical supply
might be ensured by diesel generators. These systems are supplemented by passive systems. Two saturated
(wet) steam turbines operate in each unit. The original nominal thermal power of each unit was 1375 MW,
and the nominal electric power outputs of the four units were 440 MW. As a result of the power uprating
programme realized between 2006 and 2009, the thermal power of each unit has increased to 1485 MW
and the electric power to 500 MW.

The designers of the power plant chose the so-called twin-unit version. The turbine hall is common for the
four units and the reactor halls each shared by two units enable common use of high value maintenance
equipment. At the same time, the main components and safety systems of the units are independent of each
other. The only exception is the safety cooling water system, where the pressure line from the pumps to the
pressure-equalizing tank is shared by two units.

Taking advantage of a common site and adjacent location of units, the supply systems were designed to be
shared by the whole power plant.

6.1.2 Safety reviews

The Hungarian authority supervising the use of atomic energy, the Hungarian Atomic Energy Authority,
requires submission of safety reports for licensing of the installation, and always orders the application of a
quality management system. In the course of their operative work, nuclear safety inspectors are obliged to
take decisions in a conservative manner biased towards safety should any not clearly assessable situation
arise.
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In Hungary a decree stipulates the performance of periodic safety reviews and submission of safety reports
containing results of such assessments.

MVM Paks Nuclear Power Plant Ltd pays special attention on international reviews since the start of the
operation. A list of international safety reviews performed at Paks NPP is included in Table 19.7.3 in
Chapter 19.7.

6.1.3 Safety improvement measures

The relevant safety improvement measures that were launched between 2010 and 2012 at Paks Nuclear
Power Plant are as follows:

o replacement of actuators of the essential service water system valves to water resistant ones;

¢ reinforcement of cooling circuit separation valves of the spent fuel pool and pipe sections between wall
penetrations;

management of primary to secondary leakage through blow down to the hermetic zone;

hydrogen management during severe accident processes;

modifications reducing the effect of high energy pipe ruptures (within the hermetic zone);

external cooling of the reactor pressure vessel by flooding of the reactor cavity;

modifications reducing the effect of high energy pipe ruptures (within the turbine hall);

cable schedule modifications increasing system independence;

independent electric supply to safety valves (autonomous supply system for accident management);
modification of the actuator circuit of the cooling water pumps of the spent fuel pool;

establishment of fire protection claddings and fire barriers;

reduction of the load on safety distributors;

relocation of 1&C systems affected by high energy pipe rupture and transponder cabinets;

new accident measurement system.

The safety improvement programmes and plans are further discussed in Chapter 20.

The Severe Accident Management Guidelines including the new accident management strategy were
introduced in Unit 1 and 2, the modification needed for the prevention and management of accidents, as
well as for the mitigation of their consequences, were completed. A part of the modifications needed in
Units 3 and 4 were completed, the introduction of severe accident management is planned in 2013-2014.

The core damage probability due to internal initiating events (i.e. one of the safety indicators of a nuclear
power plant unit) decreased by a magnitude in comparison with the first assessment, both for the operating
state and shutdown state (shutdown for either maintenance or refuelling) of the reactor. It is now reasonable
that the further enhancement of safety primarily should focus on protection against seismic events and
external risks.

Taking account of all the operating states, the average probability of core damage calculated for a year
due to accident processes that can be postulated as a consequence of internal caused system and
component failures and inadequate human interventions, for a unit is:

e 4.7x10°for operation at nominal power;

e  4.4x10° for operating states under shut down for refuelling or overhaul;

e 7.1x10° for internal fires and floods.

Figure 6.1.3 shows how the core damage frequency caused by internal events decreased between 1995 and
2012.
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Figure 6.1.3: Overview of core damage frequency due to internal events

MVM Paks NPP Ltd has performed seismic assessment of the selected reference unit and determined the
value of anticipated core damage frequency. By virtue of significant similarity and architectural identity of
the units, this value is valid for the other units as well. Subsequent to the reinforcement work carried out
after the first assessment, and modifications made between 2010 and 2012, the calculated average value of
core damage frequency of any unit of the nuclear power plant originating from an accident scenario
postulated as a consequence of an earthquake is 4.4x10” per a year.

6.2 Spent Fuel Interim Storage Facility

In order to store the spent fuel assemblies removed from reactors of Paks Nuclear Power Plant for a period
of 50 years, a modular type dry storage facility operates next to the site of the plant.

The modules that are capable of storing fuel assemblies can be extended in a modular system. The
positioning of modules in a row allows the use of a common reception building and loading equipment.
Spent fuel assemblies are held individually in vertical tubes in the storage building. In order to prevent
corrosion during long-term storage, the storage tubes are filled with nitrogen gas and are placed in vaults
surrounded by concrete walls. The removal of residual heat generated by irradiated fuel takes place by
natural flow of air through the vaults and the connected stack system. This cooling process is self-
regulating. The cooling air does not come into direct contact with the fuel assemblies as they are in a
hermetically sealed environment.

The Spent Fuel Interim Storage Facility was extended by way of additional modules. Altogether 7,477
assemblies were stored in 17 storage modules at the end of 2012.

The holder of the operating license of the Interim Spent Fuel Storage Facility is the Public Limited
Company for Radioactive Waste Management.
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6.3 Budapest Research Reactor and the Training Reactor of the Budapest University of
Technology and Economics

Although these reactors do not belong to the scope of the Convention, they are considered worth
mentioning here.

The Budapest Research Reactor operated by the HAS Energy Research Centre (formerly known as the
KFKI Atomic Energy Research Institute) was built in 1959 and its full reconstruction was carried out
between 1986 and 1993. In 2003 based on the results of a safety review, the Authority issued a license for
further operation and for performing activities described in the Final Safety Analysis Report. The operating
license is valid until revocation.

The periodic safety review of the Budapest Research Reactor was launched in the reporting period; the
Periodic Safety Review Report shall be submitted for approval by the licensee to the Authority at the
beginning of 2013.

Main technical data of the reactor:

e tank-type reactor, the tank is made of aluminium alloy;
¢ both coolant and moderator are light water;

e nominal thermal power is 10 MW.

In 2008, a part of the high enriched spent fuel assemblies (154.5 kg) of the Budapest Research Reactor was
repatriated to the Russian Federation in the frame of the Global Threat Reduction Initiative that is financed
by the United State of America.

In addition, unused fuel and other high enriched nuclear materials were repatriated in the frame of the
above contract. The remaining high enriched spent fuel will be repatriated in 2013.

The preparation for the application of low enriched (LEU) fuel assemblies (i.e. conversion) has been started
with the repatriation of the high enriched fuel assemblies in 2008. The conversion is justified by the
international effort to decrease the use of high enriched (HEU) fuel that is potentially applicable to produce
nuclear weapons and requires international verification. The conversion was made gradually; transient core
(i.e. containing both HEU and LEU fuel assemblies) was used through four campaigns by gradually
increasing the quantity of new fuel elements. In the fifth campaign (that is considered as a test campaign)
the core is built only from LEU fuel assemblies. The conversion was started in 2009, the last HEU fuel
elements were removed from the reactor in 2012, the test campaign will end in 2013.

The reactor operated by the Institute of Nuclear Techniques at the Budapest University of Technology and
Economics was built in 1971 for training and research purposes. The current operating license of the
Training Reactor is valid until June 30, 2017.

Main technical data of the reactor:
pool-type reactor;

coolant and moderator: light water;
fuel: EK-10, 10% enrichment;
nominal thermal power: 100 kW.
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B. LEGISLATION AND REGULATIONS

7. Legislative and regulatory system

Nuclear Safety Convention, Article 7:

1. Each Contracting Party shall establish and maintain a legislative and regulatory framework to govern
the safety of nuclear installations.

2. The legislative and regulatory framework shall provide for:
(i) the establishment of applicable national safety requirements and regulations;
(ii) a system of licensing with regard to nuclear installations and the prohibition of the operation of a
nuclear installation without a licence;
(iii) a system of regulatory inspection and assessment of nuclear installations to ascertain compliance
with applicable regulations and the terms of licences;
(iv) the enforcement of applicable regulations and of the terms of licences, including suspension,
modification or revocation.

7.1 The Act on Atomic Energy

The Hungarian Parliament approved the current Act on Atomic Energy in December 1996 (the Act on

Atomic Energy) which entered into force on July 1, 1997. The Act on Atomic Energy as amended

considers all legislative, regulatory-related and operational experience gained during the construction and

operation of Paks NPP, it considers the technological development, all international obligations, and

obviously integrates the requirements of the Convention. The main criterion and key point of this is

reflected in the quoted article: "In the use of nuclear energy, safety has priority over all other aspects".

Those who drafted the Act on Atomic Energy utilized the recommendations of the European Union, the

International Atomic Energy Agency and the OECD Nuclear Energy Agency (OECD NEA). The main

characteristics of the Act on Atomic Energy are as follows:

e declaration of the overriding priority of safety;

o definition and allocation of tasks of ministries, national authorities, and bodies of competence in
licensing and supervising procedures;

e entrusting the facility-level licensing authority of nuclear installations to the Hungarian Atomic Energy
Authority;

o declaration of the organizational and financial independence of the Authority;

e declaration of the need for utilizing human resources, education and training, and research and
development;

o definition of the responsibility of the Licensee for all damage caused by the use of nuclear energy, and
fixing the sum of indemnity in accordance with the Revised Vienna Convention;

e giving the Authority the right to impose fines should rules be violated.

7.2. Legislative and regulatory system

7.2.1 Implementation of the Act on Atomic Energy

Several government decrees and ministerial regulations have been and are issued to implement the
requirements of the Act on Atomic Energy. During the period 2010-2012 the following relevant laws were
promulgated:

Act

Act LXXXVII of 2011 amending the Act CXVI of 1996 on the atomic energy in order to provide basis for

the introduction of the new regulations on nuclear safety of nuclear facilities and on nuclear security, as
well as the corresponding regulatory activities.
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Governmental decrees

- Govt. decree 112/2011. (VII. 4.) Korm. on the tasks of the Hungarian Atomic Energy Authority in
relation to the application of atomic energy, in line with European Union and international obligations,
assigns the co-authorities participating in regulatory procedures, the maximum value of financial
penalties to be imposed, and the operational rules of the scientific council supporting the work of the
Authority.

- Govt. decree 118/2011. (VII. 11.) Korm. on the nuclear safety requirements for nuclear facilities and on
the corresponding regulatory procedures.

- Govt. decree 190/2011. (1X. 19.) Korm. on the physical protection and on the corresponding licensing,
reporting and inspection system.

- Govt. decree 246/2011. (XI. 24.) Korm. on the safety zones of nuclear facilities and radioactive waste
repositories.

- Govt. decree 247/2011. (XI. 25.) Korm. on the independent technical expert proceeding in the scope of
the application of atomic energy.

Ministerial decree

Ministerial decree 55/2012. (IX. 17.) NFM on the special professional training of workers employed at a
nuclear facility and on those having the right to conduct activities in relation to the application of atomic
energy.

Nuclear Safety Code

The Atomic Act requires the regular revision and update of the nuclear safety requirements for the
application of atomic energy taking into account scientific results and international experience. The
relevant governmental decree stipulates the periodicity as 5 years.

The Nuclear Safety Code was further developed in harmony with the EU nuclear safety directive (Council
directive 2009/71/EURATOM), the international convention on the physical protection of nuclear
materials, the safety recommendations published by the International Atomic Energy Agency in the last five
years as well as the WENRA reference levels. The nuclear safety requirements of the use of atomic energy
in reactor facilities are regulated by the Nuclear Safety Code issued as appendices of Govt. decree
118/2011. (VII. 11.) Korm. on the nuclear safety requirements for nuclear facilities and on the
corresponding regulatory procedures as follows:

1. Nuclear safety regulatory procedures of nuclear facilities

2. Management systems of nuclear facilities

3. Requirements for nuclear power plant design

4. Operation of nuclear power plants

5. Design and operation of research reactors

6. Interim storage of spent nuclear fuel

7. Assessment and evaluation of the site of nuclear facilities

8. Decommissioning of nuclear facilities

9. Construction requirements for a new nuclear facility

10. Definitions of the Nuclear Safety Code

In harmony with the continuous development of IAEA recommendations and WENRA reference levels, the
national regulations are refreshed more frequently than required by the law. The above listed regulations
and the relating governmental decree was last modified in April 2012.

The nuclear safety code entitles the director-general of the Authority to issue guidelines on the method how
the requirements should be implemented by a licensee. Further detailed regulation of tasks originating from
the implementation of legal requirements is provided by the internal rules and procedure system developed
and operated by the Authority and by the Licensee.
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7.2.2 Licensing procedure

The basic licensing principles of the establishment of nuclear facilities, and the concerned authorities
taking part in licensing proceeding are regulated by Chapter Il of the Act on Atomic Energy. During the
licensing procedures Hungary is in compliance with the ESPOO Convention.

To establish a new nuclear power plant or a new nuclear power plant unit the preliminary consent in
principle of Parliament is required for starting preparatory work, whereas to establish ownership of a
nuclear power plant that is in operation or to transfer the right of operation the consent in principle of the
Government is required.

In concordance with regulations in force, licenses shall be obtained from the authorities for all phases of
operation (site selection, construction, commissioning, operation, decommissioning) during the lifetime of
a nuclear power plant. Moreover, a separate license shall be obtained for all plant level or safety related
equipment level modifications. Within the licensing proceedings, technical aspects are enforced by legally
delegated co-authorities, the opinions of which shall be taken into account by the Authority.

When the installation of a new nuclear facility is being considered, the precondition for launching the
licensing procedure is the existence of an environmental protection license.

The environmental protection authority shall hold a public hearing subsequent to the submittal of the
environmental impact study. Based on the environmental impact study and on any responses received, the
environmental protection authority may issue an environmental protection license for the construction and
operation of the facility.

If transboundary environmental impact is possible then the partner-states should be notified by sending
them the impact study. The comments provided by the partner-states are to be taken into account by the
environmental authority during the licensing process conducted on the environmental impact study.

The nuclear safety related licensing of a nuclear installation takes place after the environmental licensing.
The environmental protection authority plays the role of a special authority in the course of licensing a
nuclear installation.

During the licensing of installations and equipment, and the nuclear safety licensing of their modifications,
the contributing procedure of the environmental protection special authority provides the possibility for the
civil organizations to act as clients. The decisions of the nuclear safety authority are made public.

Licenses are valid for fixed periods; at request and provided that the necessary requirements are fulfilled,
they may be extended. In accordance with the Act CXL of 2004 the decisions and orders of the Authority
can be appealed only through a court procedure.

Every ten years a periodic review of the safety of the nuclear power plant is performed on the basis of a
comprehensive, predefined programme known as the Periodic Safety Review. Decision on the further
validity and conditions of the operating license is made within the framework of the review.

As required by the new regulations (i.e. Govt. decree 118/2011. (VII.11.) Korm.) promulgated in 2011, the
safety zone of the nuclear facilities shall be revised in the course of the Periodic Safety Review. This
stipulation assures the revision every ten years, even if external reasons have not made it necessary. The
perimeters of the safety zone can be revised at any time based on external effects on the nuclear facility,
e.g. prior to licensing of other industrial facilities in its vicinity.
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7.2.3 Inspection and assessment

The Act on Atomic Energy stipulates that nuclear energy can be deployed only in the way defined by law,
and with regular inspections and assessments by the authorities. The licensing authority is liable to check
compliance with all legal stipulations, and the safety of the application of nuclear energy.

The Authority is entitled to perform inspections either with or without advance notice, should it be
justified. Such inspections may be performed regularly in order to continuously assess the safety of the
nuclear power plant based on a comprehensive predefined programme or specifically related to a particular
event or activity. Inspections performed by the authority are defined as observing an activity carried out on
site and comparing it with the relevant documentation. The Authority prepares a programme for planned
inspections, and notifies those involved in due time. Subsequent to the on-site accomplishment of the
comprehensive or specific inspections, the Authority evaluates the lessons learned. Inspections or the
evaluation of such inspections may also be performed by outside experts or expert bodies upon the written
commission of the Authority.

In addition to the Authority’s inspection activities, the co-authorities taking part in the licensing procedure
also perform separate official inspections. Through agreements on cooperation in cases that concern
different competences, the authorities may perform joint inspections.

In order to ensure the controlled deployment of nuclear energy and to evaluate the activity of the Licensee,
the Authority operates a reporting system. The reports are detailed so as to enable independent assessment,
review and evaluation of operating activities and events that have taken place. The inspection of events
affecting safety that have occurred during operation and the identification of causes and the implementation
of measures in order to prevent their repeated occurrence is primarily the duty of the Licensee. Any event
affecting nuclear safety is required to be reported by the Licensee to the Authority in accordance with the
regulations in force. On the basis of this notification and of the report prepared pertaining to the
investigation carried out by the Licensee (or based on the significance of the event independently of the
Licensee) the Authority analyses and evaluates the event and initiates further actions if necessary.

The Authority makes use of the evaluation results originating from various sources for evaluating the safety
performance of the licensees. As a means of extending the assessment tools, the Authority introduced and
applies the system of safety indicators for Paks NPP, the Spent Fuel Interim Storage Facility, the Training
Reactor as well as for the Budapest Research Reactor. The term “safety indicators” means such measurable
parameters, which measure the performance of the organization and the human factor.

The safety indicators are specified basically on the basis of IAEA recommendations. They can be
categorized into three major groups:

¢ attributes of smooth operation,

o safety characteristics of operation, and

e attributes of commitment to safety.

The accumulated statistical set of indicators provides the possibility both for comprehensive evaluation and
highlighting various issues. The Authority annually evaluates the safety performance of the licensees based
on their regular reports. The lessons learned from evaluations are benefited during the organization of
regulatory proceedings, e.g. during the compilation of the annual inspection plan.

7.24 Enforcement of legal mandates of the Authority
The conditions for enforcing legal mandates of the authorities are included in Act CXL of 2004 on general
rules of administrative proceedings and services, the Act on Atomic Energy, Act IV of 1978 concerning the

Penal Code, Govt. Decree 112/2011. (VII. 4.) Korm., Govt. decree 118/2011. (VII.11.) Korm. and in
Ministerial decree 47/2012. (X.4.) BM.
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Should there be any deviation from the regulations in force, the Authority may initiate an administrative
proceeding to enforce the requirements of the regulation and within the framework of this may oblige the
Licensee to eliminate such deviation.

The Act on Atomic Energy enables the Authority to revoke the license of the nuclear power plant, or to
restrict the period of its validity.

The Authority can oblige the Licensee to pay a fine for infringing any regulation or safety standard, for
failing to meet any of the stipulations of any individual regulatory license issued on the basis of the above,
or failing to meet an obligatory standard. If the licensee infringes the requirements contained in the
approval of the special authority involved in the licensing procedure, the Authority, at the request of the
special authority, handles the fining procedure. Fining may also be used independently as an instrument of
sanctioning, but it may also be accompanied by other sanctions.

The regulations in force contain the possibility to impose sanctions not only against the nuclear facility as
an establishment, but also against individuals employed in the area of the application of nuclear energy.

Revision of the guidelines as a means of helping to fulfil the requirements of the Nuclear Safety Code is an
ongoing process.

8. Authority

Nuclear Safety Convention, Article 8:

1. Each Contracting Party shall establish or designate a regulatory body entrusted with the implementation
of the legislative and regulatory framework referred to in Article 7, and provided with adequate
authority, competence and financial and human resources to fulfil its assigned responsibilities.

2. Each Contracting Party shall take the appropriate steps to ensure an effective separation between the
functions of the regulatory body and those of any other body or organization concerned with the
promotion or utilization of nuclear energy.

8.1 Hungarian Atomic Energy Authority

In the case of nuclear installations as defined by Article 2 of the Convention, the competent authority in
Hungary is the Hungarian Atomic Energy Authority. The Hungarian Atomic Energy Authority (the
Authority) is an organizationally and financially independent, public administration body operating in the
field of peaceful use of nuclear energy, under the supervision of the Government. As of May 15, 2008 the
minister for national development, acting on behalf of the Government, supervises the HAEA independently
of her portfolio.

The HAEA, as a government office, cannot be directed in its scope of authority as defined in law.

The Authority’s scope of competence comprises nuclear safety licensing, evaluation and supervision of
nuclear installations, the registration and control of radioactive materials, the licensing of transportation
and packaging thereof, the licensing of nuclear exports and imports, the evaluation and co-ordination of
research and development, the performance of tasks related to nuclear emergency preparedness on the site,
the approval of the emergency response plans of nuclear installations, and maintenance of international
relations. It is also the duty of the Authority to perform the tasks generated by the treaty on the non-
proliferation of nuclear weapons, along with the accountancy for and control of nuclear materials.

The HAEA's scope includes the licensing, reporting and inspection activity over the applications of atomic
energy.

On two occasions the activities of the Authority were surveyed by IRRT (International Regulatory Review
Team) missions of the International Atomic Energy Agency.
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At the end of 2012 the departments of the Nuclear Safety Directorate were as follows:

o the Department of NPP supervision, which performs licensing and inspection procedures for Paks NPP
in nuclear safety related regulatory matters as specified by law, and contributes to law-making through
its experience gained during its procedures;

o the Department of Nuclear Technology and Safety Assessment, which performs licensing and
inspection procedures for the spent fuel interim storage facility and the research reactors in nuclear
safety related regulatory cases as specified by law, assesses the regular and event reports, and carries
out the cause analysis of incidents and safety evaluation of the operators’ activity;

e the Department of Technical Support, which is responsible for analysis, training and emergency
preparedness;

o the Department of Strategy, which is responsible for enforcement, review and maintenance of the laws,
regulations and guidelines, long term planning and preparations, and for maintaining contact with the
various co-operating authorities;

e the Site Office at Paks takes care of NPP related tasks on the site.

Other official duties of the Hungarian Atomic Energy Authority, such as tasks deriving from the safeguards
agreement and the international convention on the physical protection of nuclear materials, licensing of
nuclear export-import, the registration of radioactive materials, and maintenance of international relations,
are generally undertaken by the other organizational unit of the Authority, the General Nuclear Directorate.

In the reporting period the principal tasks of the three departments of the General Nuclear Directorate

were:

o to perform the tasks imposed on Hungary by the Safeguards Agreement and Additional Protocol
concerning the non-proliferation of nuclear weapons (Department of Nuclear and Radioactive
Materials);

e to represent Hungary in the European Union, to elaborate the standpoints for discussions, to co-
ordinate duties in connection with the law harmonization process including the analysis of regulations
on radiation protection (Department of EU Co-ordination and Theoretical Radiation Protection);

e to maintain external relations and to perform tasks relating to public information (Department of
External Relations).

In the licensing procedures of the Authority related to nuclear safety, the other competent administrative
bodies take part as special authorities and the regulations allow the involvement of professional experts
(both institutions and individuals).

In accordance with the Act on Atomic Energy, the work of the Authority is supported by a Scientific
Council made up of nationally recognized individual experts.

8.1.1 International relations of the Hungarian Atomic Energy Authority

In accordance with the Atomic Act the HAEA is responsible for the harmonization of international
cooperation in the field of peaceful use of nuclear energy and for the fulfilment of tasks originating from
the cooperation with international and intergovernmental organizations.

Among the international organizations being in contact with the HAEA the most important ones are the
European Union, the IAEA and the Nuclear Energy Agency of the OECD. The Authority is a member of
the Network of Regulators of Countries with Small Nuclear Programmes that was initiated by Switzerland.
The HAEA actively participates in the work of the Western European Nuclear Regulators' Association —
WENRA, the European Nuclear Security Regulators Association - ENSRA, and the cooperation forum of
the countries operating VVER type reactors (i.e. VVER Regulators Forum). The HAEA is a member of the
European Safeguards Research and Development Association — ESARDA.

The HAEA represents Hungary in the European Union Instrument for Nuclear Safety Co-operation
programme and in the Euratom 7th Research and Development Frame Programme.
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In addition to the international organization with large membership, multilateral international cooperation
was developed with certain nuclear safety authorities. In the frame of mutual information exchange, the
HAEA cooperates with the authorities of the Czech Republic, Slovakia, the United States of America,
Russia and Romania. The execution of the bilateral intergovernmental agreements in the field of safe use of
nuclear energy falls under the competence of the HAEA.

The technical support organizations of the Authority take part in research activities coordinated by the US
NRC (United States Nuclear Regulatory Commission) and in the activities of the working groups of the
OECD NEA.

8.1.2 Communication policy of the Hungarian Atomic Energy Authority

The Authority is striving to present a thorough description of its work. It publishes newsletters every
quarter on the most important events relating to the safety of nuclear energy and to its own regulatory
activity. A colourful and richly illustrated information booklet on the Hungarian nuclear applications is
published annually. Additionally, the HAEA informs the public by organizing press conferences and
issuing press releases dealing with the most important issues concerning the safe application of atomic
energy. The HAEA has an open house once a year, when the public is invited to the office building and
may obtain information on the HAEA activity in the frame of presentations, exhibitions. As of October
2009 the HAEA regularly provides information on the decisions made in the field of nuclear safety by
indicating the date of issuance, validity and concise summary of the subject of each decision.

An Internet-based service is integrated into the communication policy of the Authority. Besides much
information, one can find the National Report on the Authority's home page both in Hungarian and in
English.

8.1.3  Scientific technical background

8.1.3.1 Technical support institutes

During the regular technical support programmes of the recent years, the network of institutes supporting
the regulatory work of the HAEA has been established. The most significant institutes of the network are:
Hungarian Academy of Sciences Centre for Energy Research (established by merging the KFKI Atomic
Energy Research Institute and the HAS Institute of Isotopes), Institute of Nuclear Techniques at the
Budapest University of Technology and Economics, the Department of Radiochemistry of University of
Pannonia, the POYRY EROTERYV Ltd (formerly known as ETV-EROTERYV Ltd), and the NUBIKI Nuclear
Safety Research Institute Ltd.

It can be concluded based on the outcomes of this review that adequate contractual potential exists in each
important field of expertise.

The technical support organizations carry out expert and scientific activities not only for the Authority but
for nuclear installations as well. These organizations may perform contractual work for several institutions,
but a particular expert or scientist is allowed to provide expertise at a given time and for a particular issue
exclusively for the operator or the Authority but not for both simultaneously. The relatively comprehensive
system of censure, the internal quality management system of the support organizations and the careful
selection of the reviewers guarantee the appropriate consideration of interest and independent decision-
making of the Authority.

8.1.3.2 Technical support activity

The HAEA is responsible for the harmonization of the research and development in connection with the
safety of peaceful applications of nuclear energy, as well as for the financing of the technical activities
providing basis for the regulatory supervision.
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The strategic directions of technical activity supporting the regulatory control of safe use of nuclear energy
are defined in the technical support policy of the HAEA; while the actual tasks are specified in a four-year
programme. The priorities of the technical support activities in the period of 2010-2012 were:

e direct support to the regulatory activity;

e implementation of tasks initiated by the Authority;

e support to the tasks connecting to the new units;

e management of expertise.

Based on the evaluation of the results, after internal and external discussion, at the end of 2012 the HAEA
established the programme of the technical support activities for the next four year period (2013-2016).

8.1.3.3 Hungarian Nuclear Knowledge Management Database

In order to effectively manage the problems of screening, using, accessing and storing information, the
HAEA established a Knowledge Management Database for the entire Hungarian nuclear industry. The aim
of the Hungarian Nuclear Knowledge Management Database is to store and actualize the expertise
cumulated during the application of nuclear energy in Hungary, in harmony with the actual state of science
and technology, for the present and future generation. In addition to the HAEA, licensees of nuclear
installations and the lead institutes of nuclear expertise participate in the management of the database.

8.2 Independence of the Authority

The Act XLIII of 2010 defines the concept of governmental office, according to which “a governmental
office is a central public administration body established by act under the supervision of the
government”...“Supervision of a governmental office is performed by a minister designated by the prime-
minister” ...“A governmental office shall not be instructed in its legally defined competence”. The referred
act classifies the Hungarian Atomic Energy Authority as a governmental office.

As required by the Atomic Act, the HAEA annually submits its report on the safety of Hungarian nuclear
applications to the Government and the Parliament. The annual report is made public by the HAEA.

The minister of health undertakes the tasks of the Authority regarding issues related to radiation protection
and concerning facility-level licensing and supervision of the storage and disposal of radioactive wastes.
Other competent administrative bodies take part as special authorities in the licensing procedures.

9. Responsibilities of the NPP as Licensee

Nuclear Safety Convention, Article 9

Each Contracting Party shall ensure that prime responsibility for the safety of a nuclear installation rests
with the holder of the relevant licence and shall take the appropriate steps to ensure that each such licence
holder meets its responsibility.

The Act on Atomic Energy primarily makes the licensee responsible for the safe use of nuclear energy and

the fulfilment of safety related requirements. The basic responsibilities of the licensee are as follows:

e to establish technical, technological, financial and personal conditions for a facility's safe operation;

e to prevent the occurrence of an inadvertent and uncontrolled nuclear chain reaction;

e to prevent the evolution of any unacceptable damage to employees, local population, environment or
material assets, caused by ionizing radiation or any other factor;

e to maintain the radiation exposure of employees and population to the lowest level reasonably
achievable;

e to continuously monitor radiation levels and provide the local population with relevant information;

e to minimize the production of radioactive waste;

e to continuously carry out activities to improve safety, and to finance costs of related research and
development activities;
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to regularly revise and upgrade its own regulatory system serving to fulfil the safety related
requirements;

to take into account the limits of human performance from the aspect of safety;

to fulfil the obligations of Hungary arising from international contracts in the fields of peaceful use of
atomic energy;

to ensure that the qualifications, professional training and health of employees are in line with the
requirements;

to hire only those subcontractors and suppliers that have an appropriate quality management system;

to ensure the financial coverage of liability;

to appropriately handle extraordinary events;

to indemnify within a limited time and under a certain amount for damages caused due to the
application of atomic energy;

to ensure the physical protection of the facility by armed guards, and to operate an effective physical
protection system;

to make regular payments into the Central Nuclear Financial Fund to cover costs related to the final
disposal of radioactive waste, the interim storage and final disposal of irradiated fuel, and the
decommissioning of the nuclear power plant.
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C. GENERAL SAFETY ISSUES

10. Priority to safety

Nuclear Safety Convention, Article 10
Each Contracting Party shall take the appropriate steps to ensure that all organizations engaged in activities
directly related to nuclear installations shall establish policies that give due priority to nuclear safety.

10.1 Safety policy of the Authority

The various documents issued by the International Atomic Energy Agency set the basic principles of
safety. These are the principles which the Authority follows and applies taking into account the fact that
each country has to follow its own practice during the actual implementation. The “Safety Policy and the
Operational Principles of the Authority” is the basic document of safety and it is supplemented by the
Enforcement Policy.

10.1.1 Objectives

The key objective of the Authority's activities is to ensure that the local population, the environment, and the
operating personnel do not suffer any damage due to effects originating from ionizing radiation. The Authority
exercises its control activities in order to achieve these objectives; these control activities comprise licensing,
inspection, supervision, analysis, evaluation, and the enforcement of regulations.

It is also an objective of the HAEA to constantly raise the standard of safety culture both for its own operation
and for the organizations under its supervision. The fulfilment of all principles and criteria defined by the
Authority is the warranty for achieving the above objectives.

10.1.2  Responsibility

The Authority is responsible for licensing, inspection and evaluation of nuclear installations, systems and
components in order to enforce the full compliance of the Licensee with the official requirements.

In order to achieve these goals, the Authority shall be independent, competent and duly prepared; it shall
clearly understand all processes under its supervision; and it shall be open towards the partner authorities and
to the society as a whole. Every reasonable effort must be made to gain and retain the confidence of the public
and it shall make itself and its objectives fully transparent to the public. The HAEA meets all the above
requirements.

10.1.3  Basic principles

The functioning of the Authority is regulated by the Government in accordance with the Act on Atomic
Energy. The regulations governing the work and activities of the Authority are all aimed at keeping risks to
a minimum, but the principle of reasonably low risk should be kept in mind at all times.

It is the responsibility of the Licensee to keep risks as low as reasonable. In the field of safety improvement
measures, however, the Authority should also set a priority list.

The Authority follows the above principles in its work:

- the primary task is to minimize the frequency of technical problems and human errors that are initiators of
accidents.

- mitigation of any serious consequences originating from multiple failures is a great importance. To
accomplish mitigation tasks, the role of the various components in the process of accident evolution and the
availability of systems suitable for relieving interventions must be known.

- the probabilistic and deterministic approaches shall be used in a complementary way when identifying
weak points.
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10.1.4 Practical side of the Authority's work

The Authority, when performing regulatory works

o makes every effort to handle issues in a rapid and precise manner, but speed must never be allowed to
jeopardize precision. If, for any reason, any uncertainty arises the Authority always decides in favour of
greater safety;

e endeavours to weigh every issue according to its importance. Importance is determined in relation to
safety;

e takes the licensee’s viewpoints into consideration as reasonable;

o assesses the severity of incidents that may occur by processing them in a precise manner and utilizes
the feed-back of experience gained in the operation process.

10.2 Safety policy of the NPP as a licensee

Govt. Decree 118/2011. (VII. 11.) Korm. concerning the implementation of the Act on Atomic Energy
obliges the Licensee to prepare a safety policy that lists the Licensee’s concepts and objectives related to
safety and demonstrates in a convincing manner that the fulfilment of the principle of nuclear safety has
priority over all other aspects.

The Safety Policy (as a document) was created in order to summarize the main safety-related activities of
MVM Paks Nuclear Power Plant Ltd and to proclaim the principle of the priority of safety. It deals with
defined methods of practical implementation only indirectly, since these are enforced through regulations,
procedural orders, and instructions at a lower level.

The Safety Policy has uniform and thorough validity over each organizational unit and employee of the
nuclear power plant. It determines the responsibilities and formulates expectations for each employee in
order to maintain and enhance safety. It stresses the importance of the general responsibility of the NPP’s
Director General and the particular responsibility of the Safety Director for realizing the safety and
protection of the operating staff, the public, and the environment. The Safety Policy emphasizes the
importance of the commitment to safety, the necessity of maintaining positive approaches to safety, the
need to reveal those factors compromising safety, and to prioritize endeavours to improve the safety
culture. It stresses the importance of training, information and feedback for enhancing safety.

10.2.1 Responsibility of the managers

The NPP’s Director General is responsible for the proper and safe operation of the power plant as well as
for quality. He is assisted by the Director of Safety who holds a transferred right of competence.

The managers are responsible, within their respective organizations for the fulfilment and enforcement of
safety requirements in addition to enforcement of the Safety Policy.

In order to define various tasks, responsibilities and competence together with legal responsibilities, the
NPP’s Director General set up the regulation hierarchy defined in the Management System Manual. Job
descriptions also outline rights and competences.

10.2.2  Role of personnel in maintaining operational safety

All members of the operating staff hold qualifications and have had the necessary training for carrying out
their particular function. Qualifications depend on passing an examination that is either performed within
the plant (i.e. normal or advanced level plant exams) or in front of representatives of the Authority,
depending on the potential effect on safety of the particular position. Licensing examinations should be
repeated at regular intervals.

The training and qualification requirements for operating staff working in shifts and employed by the
operating organizations are contained in the Ministerial decree 55/2012 (1X.17.) NFM on special
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professional and further education of employees of nuclear installations, and on the scope of professionals
authorized to perform activities corresponding to use of atomic energy and the training procedures.

Personnel doing shift work may transfer their responsibility to other individuals in a regulated manner only
and under regulated circumstances, be it during normal operation or in the case of an abnormal event.

The unit control room activities of non-shift personnel are also regulated. Direct intervention in the
operation process can only be executed by those holding appropriate qualifications, and they can do so only
if this is set out in their job descriptions and they are on shift according to the appropriate schedule. Other
personnel are forbidden to intervene directly.

It is the task and responsibility of the maintenance staff to keep all power plant equipment in a reliable and
operable condition. Maintenance of the nuclear power plant is an on-going process and follows a detailed,
structured format with work instructions. An administrative instruction guarantees that only those jobs are
carried out that are planned and well prepared and have received the appropriate licenses. Inspection and
assessment functions are integrated into the work process in a way laid down in the procedural order.

The maintenance staff is prepared in the same training system as the operating staff. The Maintenance
Training Centre of the nuclear power plant contributes to the preparedness of the staff.

It is the task of maintenance departments to maintain and, where necessary, reconstruct any given
installation, to handle equipment failures and to prepare them for official inspections, to execute all
welding and technological assembly work, and to carry out repairs and assist in production tasks at the
NPP, together with the planning and provision of all safety-, human resource-, and material-related
conditions necessary for such work.

It is the task of the maintenance staff to document accurately all work that is carried out and to archive such
documents.

The tasks of the technical support organization are as follows:

e draw up of safety analyses;

e preparation of reactor physics calculations;

o definition of the scope, time schedules and cycle times of technological tests;

e preparation, conciliation, review and modification of operating instructions, operating schemes,
programming and scheduling of tests;

o keeping records of tests performed in a manner sufficiently detailed to prepare reliability and trend
analyses on the basis of which conclusions can be drawn concerning the adequacy of components and
systems;

e preparation of and commenting on production regulations and the upgrading thereof within the required
time intervals, along with keeping records of these;

e planning and preparation of main overhauls, weekend maintenance and weekly operative works,

together with the control and co-ordination of the accomplishment thereof;

planning of in-service works and the definition of methods and conditions of implementation thereof;

collection, arranging, recording and evaluation of data concerning main overhauls;

composition and time scheduling of service walk-down activities;

ensuring the availability of appropriate documentation necessary for work performance, of appropriate

documentation and archiving of work performed.

Activities performed by auxiliary personnel have no direct influence on safety.
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10.2.3  Responsibility and safety related issues concerning the employment of external suppliers

On the premises of the nuclear power plant, work may be performed only by external suppliers holding a
valid qualification approved by MVM Paks Nuclear Power Plant Ltd. Outside contractors are required to
undergo re-qualification on a regular basis. Such qualifications are implemented following the
requirements of the Nuclear Safety Code and the procedural order approved by the Authority, under
regular inspection by the Authority. MVM Paks Nuclear Power Plant Ltd is responsible as auditor for the
carrying out of the auditing and evaluating procedure and further to ensure that the conditions for
qualification remain fulfilled.

The fulfilment of requirements of the Management System Manual — and those of the more detailed internal
regulations — is mandatory for all outside organizations and suppliers performing work on the site of the
nuclear power plant. The commissioning organization inspects all work performed by a supplier by
appointing a technical inspector for all work.

In the area of engineering services, analyses, calculations and assessments requiring professional
knowledge are performed by research institutes, universities, or engineering offices. Co-ordination and
inspection of outside work are carried out by the hiring organization.

11. Financial resources

Nuclear Safety Convention, Article 11

1. Each Contracting Party shall take the appropriate steps to ensure that adequate financial resources are
available to support the safety of each nuclear installation throughout its life.

2. Each Contracting Party shall take the appropriate steps to ensure that sufficient numbers of qualified
staff with appropriate education, training and retraining are available for all safety-related activities in
or for each nuclear installation, throughout its life.

11.1 Financial resources
11.1.1  Financial resources of the Authority

In order to ensure the normal operation of the Authority, the Act on Atomic Energy provides two financial
sources:
e aspecific sum is provided annually from the state budget:
- to cover the costs of technical support activities assisting the regulatory work of the Authority;
- to cover the development costs related to the emergency preparedness and response activities; and
- to cover the costs of the Authority as a consequence of its international obligations.
o Licensees of nuclear installations are obliged to pay a supervision fee to the Authority in the manner
and to the extent defined in the Act on Atomic Energy.

Thus, the Authority is financially independent of nuclear installations and its funding is sufficient for
carrying out its duties efficiently. Legal guarantee had existed until October 11, 2009 that the income of
HAEA, except for income from fines, shall be used exclusively for covering its operation; this guarantee
has ceased by the amendment to the Atomic Act.

11.1.2  Financial resources of the Licensee

The MVM Paks Nuclear Power Plant Ltd (Producer) and the MVM Partner Power Trading Ltd (Trader)
has concluded an “Electric Power Trading Agreement”. The agreement provides the basis for the sale of
the energy produced by the Producer to the Trader by 2017.

The Act on Atomic Energy called for that a fund, namely the Central Nuclear Financial Fund, be created in

1998 for financing interim storage and final disposal of radioactive wastes and spent fuel elements, closure
of the nuclear fuel cycle, and decommissioning of nuclear installations. In order to fulfil these requirements
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an independent organization, the Public Limited Company for Radioactive Waste Management, was
established by the HAEA. The amount to be paid into the Fund annually by the nuclear power plant is
calculated by the Public Limited Company for Radioactive Waste Management on the basis of planned
investment and operational costs along with international data. These payments, after verification by the
CNFF Expert Committee, are approved and promulgated by Parliament as part of the act dealing with the
annual budget. These payments, based on the Act on Atomic Energy, shall be considered when
determining the price of electric energy.

11.2 Human resources

The Hungarian system of higher education offers a wide range of professional knowledge through the
education of mechanical engineers, electrical engineers, and chemical engineers. At the Faculty of
Mechanical Engineering of the Budapest University of Technology and Economics, the syllabus covers
power plants and nuclear power plants within the framework of subjects related to energetics; in addition,
there is a postgraduate course on nuclear engineering.

11.2.1  Human resources of the Authority

Those employed by the Authority may perform official activities on their own (i.e. licensing, inspection
and evaluation according to the general rule of public administration) only if they pass a nuclear safety or
nuclear safeguards inspector's examination.

To acquaint the staff of the Authority with the practices of the power plant, their training is done mostly at
the plant itself or in another form which conforms to the training system of the power plant. International
courses are also integrated into the training along with "on-the-job training", which forms an integral part
of the above-mentioned training system.

A systematic approach to training has been prepared by the Authority for training inspectors. The plan is
based on individual training profiles and consists of three basic training types: introductory training, re-
training, and advanced courses.

The basic principles governing the training system of the HAEA are as follows:
o the learning is a lifelong process;

e the most important value of the Authority are the highly qualified humans; therefore it expects and
urges the acquisition and maintenance of the work-related knowledge.

A knowledge management system was established to support the training system of the HAEA, which
facilitates the transfer of knowledge from the experienced colleagues to the new ones.

As a stand alone the operation of a training system cannot solve each of the problems.

In addition to new professional challenges the regulatory work is more and more seriously hindered by the
exodus of the nuclear and radiation safety graduate workers, required for the regulatory work, from the
public administration. Only a few qualified professionals are in these areas of expertise, and despite the
challenging tasks, the higher salary offered by engineering consultancies, expert organizations, the nuclear
industry and international organizations are so attractive to the professionals needed that they cannot be
offered adequate compensation within the public sector.

In general, the Authority can recruit young people having just graduated from the universities, who later,
having gained the expertise, during the superior quality newcomer training, and also from their more
experienced colleagues, due to the salary difference, leave the Authority. The number of staff in
organizational units dealing with nuclear facilities is less than 40.
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The number of staff within the Authority may be decreased by the new regulations aiming at cost reduction
in the public administration; accordingly, newcomers cannot be hired to replace retired professionals.

The Hungarian Atomic Energy Authority, if a new nuclear power plant unit is constructed, shall perform
regulatory supervision over the existing four units along with the other three nuclear facilities, which
means an increasing work load required by the regulatory supervision of the ageing of nuclear equipment,
equipment replacement, modernization projects and ageing management procedures.

As stated in the press release of the Ministry of development issued on June 6, 2012: “The date of
commissioning new nuclear power plant units, as justified by the security of the national energy supply, is
planned between 2025-2030.” The National Energy Strategy estimates the commissioning of Unit 5 in
2025, while Unit 6 in 2030. According to studies, the period of regulatory licensing and construction lasts
between eleven to twelve years at a minimum.

Licensing of one or two new nuclear power plant units requires additional professionals. At the request of
the Government, the Hungarian Atomic Energy Authority made an assessment regarding the expertise and
manpower required for a potential extension.

11.2.2  Human resources of the Licensee

As at December 31, 2012 the number of individuals employed by MVM Paks Nuclear Power Plant Ltd was
2,533 of whom 85 were heads of divisions or higher level executives. The number of those engaged in
operations 845; the number of maintenance staff 595, and the number of others ensuring support (safety,
security, technical, economical and human) activities 1084. 36% of the employees have a higher education
degree. Of the operating personnel, 397 have a valid regulatory or advanced plant license for performing
numerous types of work.

The official number of MVM Paks Nuclear Power Plant Ltd employees increased by 161 as of
March 1, 2010, because MVM Ltd accepted the transfer of such a significant number of workers from other
sister companies of MVM, in order to prevent parallel employment.

Within the nuclear power plant, the system of expert training is well regulated; the financial, material and
personal conditions are also assured by the plant. The expert training system established at MVM Paks
Nuclear Power Plant Ltd meets the international expectations and the Hungarian legal requirements. The
training, in accordance with the Systematic Approach to Training methodology preferred by the
International Atomic Energy Agency is job oriented and consists of a series of modules. Theoretical
training is always followed by practical training. In addition to theoretical classroom training, the
programmes include practical training on the simulator, in the Maintenance Training Centre or in the
plant. The training is completed by way of practice under supervision in a real work environment. Each
training phase is ended by an exam; at the end of a training programme the candidate obtains the right to
work individually on company, advanced company or regulatory exams. However, training does not come
to an end on obtaining the qualification: training courses and evaluations aimed at increasing knowledge
continue together with periodic adequacy tests. Periodic exams must be passed every five years by workers
employed in job positions requiring regulatory or advanced company license, while it is every three years
by workers employed in job positions requiring company license. Annual medical and psychological fitness
tests are also a prerequisite.

The general rule of the development and implementation of training programmes, the list of job positions
and activities having an obligation to obtain special nuclear expertise, the content elements of training
programmes are regulated in the Nuclear Safety Code, the Ministerial decree 55/2012. (IX. 17.) NFM, and
in internal procedures.

The radiation protection training involves the greatest numbers of employees. The education of those
professionally engaged in radiation protection, of the operative staff, of the maintenance staff and of those
performing technical assistance activities takes place separately. Workers engaged from outside on a
contractual basis also have to meet the qualification and examination requirements.
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MVM Paks Nuclear Power Plant Ltd trains its experts at its own cost and in its own training centres. The
training infrastructure is suitably developed; facilities of the training centres are well equipped. Teachers
and instructors are well qualified and well prepared and in addition to being involved in education, they are
also engaged in technical development.

A full-scope simulator has been in operation in the Simulation Centre since 1989, serving all four units.
The simulator has been continuously developed so as to follow the various modifications performed on the
units. In addition to training of operators, the simulator plays an important role in technological
development projects.

The Maintenance Training Centre, which started its operation with the support of the International Atomic
Energy Agency in 1997, is unique in the world with its genuine primary components and mechanical
equipment for training workshops. A special feature is that training and education make use of full-scale
primary main components (reactor vessel, steam generator, main circulating pump, etc.) under inactive
conditions, equipment identical with the components built in technology systems as well as training mock-
ups.

12. Human factors

Nuclear Safety Convention, Article 12
Each Contracting Party shall take the appropriate steps to ensure that the capabilities and limitations of
human performance are taken into account throughout the life of a nuclear installation.

12.1 Consideration of human factors

Both the Authority and the Licensee take into account the role of the human factor throughout the entire
process of design, construction, licensing and operation of nuclear installations.

Probabilistic safety analyses are always carried out taking the human factor into consideration and
assessing numerical values of probabilities of human error during various activities. When evaluating
simulator training and potential abnormal events, further data can be derived concerning the probabilities of
the occurrence of events originating from human error. In Accordance with the expectations of the
Authority, the Licensee shall put emphasis on the identification of human and management errors during
event investigations.

As in the past, the MVM Trust wishes to take into account the opinions and motivations of employees
regarding their employer, work conditions and personal carrier opportunities in the future; therefore the
conducting of a group level commitment survey was decided upon in the second half of 2012, which shall
be realized in 2013.

12.2 Manpower selection

Paks Nuclear Power Plant Ltd constantly enforces the requirement that only such individuals may carry out
work in the nuclear power plant, who have the necessary qualifications, skills and examinations set out for
the given job and in addition meet the appropriate medical, psychological and public security requirements.

The recruitment and employee selection process requires close cooperation between the professional
organizations and the human division, since the manager of the requesting organization defines the
professional requirements for the position to be filled, while the human division performs preparation,
screening and evaluation.

The selection system applied by Paks Nuclear Power Plant Ltd consists of psychology aptitude test and
measurement of competencies required for a given job or position. The psychologist provides the manager
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with a detailed evaluation on the results of aptitude tests and competence measurements, and then prepares
the priority list of candidates. The most appropriate candidate is selected by the relevant leader.

In order to professionally prepare the new employees or those moved to a new position for a new job, the
Paks NPP Ltd operates the system of mentor programmes.

12.3 Improvement of working conditions

The Collective Contract of the plant limits overtime to 4 hours per day and a total of 8 hours per week
which altogether should not exceed 300 hours a year. The rules valid in the plant are in accordance with the
related effective stipulations of the Act I of 2012 on the National Labour Code. As this means a particularly
strict limitation of overtime work, the Human Affairs Directorate keeps comprehensive records of the
workload of employees.

In order to ensure undisturbed work, some while ago the NPP established and has ever since operated a
social system whose scope in several areas reaches beyond the services usually available in Hungary.

The nuclear power plant was awarded “The healthiest Work Place” in 2011, and “Family Friendly Work
Place” in 2012.

12.4 Future aspects of human resources

In order to ensure a supply of adequately trained workers, the Human Affairs Directorate of the NPP
constantly measures the optimum manpower demands and handles the manpower shortage or redundancy
on the basis of the probable lifetime of the plant.

One of the strategic goals of the company is to extend the service life of all four units of the NPP by
20 years beyond the design lifetime. With the lifetime extension, the possibility of perspective life cycles
occeurs.

The performance and competence assessment system established in 2009 operates fruitfully. The system
covering each of the employees makes regular and meaningful feedback possible, as well as facilitating the
differentiated motivation based on personal performance. The effective operation of the system is
contributed to by the motivating financial budget separated in the salary agreement.

125 Feedback of experience in order to enhance safety

It is laid down in the safety policy of the nuclear power plant that commitment to safety should manifest
itself, among other ways, in open detection of factors compromising safety and in an endeavour to enhance
safety and safety culture. The objective of event investigations is to draw conclusions rather than to call
personnel into account.

Investigation and analysis of non-planned events in the nuclear power plant are regulated in a separate
procedural order. Any human error found during an investigation should be analysed in detail. Specialists
help to identify initiating causes, take part in the psychological analysis work as well as in defining the
direction of necessary changes and modifications. The results of the investigations with definitions of the
related concrete tasks and measures needed are strictly recorded.

12.6 Safe working conditions

Healthy working conditions in accordance with standard values are considered as a priority. If it is thought
that any of these conditions in a particular workplace does not meet the requirements, accurate
measurements are performed on the basis of which supplementary measures are taken. The proper use of
personal protective equipment (the use of which depends on the given working conditions) is enforced by
regular check-ups and the possibility of imposing sanctions.
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It is a usual practice to modify or change the external conditions, the ergonomic environment or the man-
machine interface so that the probability of repeating errors is reduced. All tools, measuring instruments,
maintenance and all other special equipment, meet the requirements both for quality and quantity.

13. Quality management

Nuclear Safety Convention, Article 13

Each Contracting Party shall take the appropriate steps to ensure that quality assurance programmes are
established and implemented with a view to providing confidence that specified requirements for all
activities important to nuclear safety are satisfied throughout the life of a nuclear installation.

13.1 Basic principles
In operating and developing quality management systems, nuclear safety is always the key objective.

The design, manufacture, installation, assembly, commissioning, in-service inspections, testing, etc. of the
components are performed on the basis of requirements of the Nuclear Safety Code and of associated
guidelines. There are still certain professional areas where Hungarian directions and standards have yet to
be prepared: in these cases the approaches of those countries where an advanced nuclear industry exist in
these areas are applied. It is important that the suppliers of the power plant have to be in possession of a
valid qualification for the relevant activity.

13.2 Description of the national quality management system

The Act on Atomic Energy requires that "Only those institutions, organizations, ... Which possess
appropriate quality management systems can take part in activities related to nuclear facilities, nuclear
systems and equipment"”. Moreover the Act on Atomic Energy requires that in the field of application of
nuclear energy only such individuals may be employed who meet all the necessary requirements, such as
qualifications, and the necessary personal standards and health, etc. The adequacy of the management
system shall be examined and certified.

The principles of the quality management system were included in Volume 2 of the Nuclear Safety Code,
and these requirements were composed according to Code GS-R-3 of the International Atomic Energy
Agency, based on WENRA reference levels and by taking account of 1SO 9001:2000 standard. The Volume
on quality assurance and the associated guidelines define the quality management expectations not only
towards the operator but also towards the suppliers.

13.3 Quality management system of the Authority

The HAEA was among the first of the bodies of the Hungarian central public administration to introduce a
quality management system according to the standard MSZ EN 1SO 9001:2001 (ISO 9001:2000).

Pursuant to the standard, the certification shall be renewed every three years and supervisory audit shall be

conducted every year. As a result of the third renewing audit that was conducted in 2012, the certification
has been validated for another 3 years, until March 2015.

134 Quality management system of the nuclear power plant

13.41 Management

MVM Paks Nuclear Power Plant Ltd, as the operator and licensee of the nuclear power plant, established,
operates and develops its management system in line with the requirements of Volume 2 of the Nuclear

Safety Code. The fundamental principles of the management system are described in the Management
System Manual, while the compliance of the system with the requirements is demonstrated in Chapter 17
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of the Final Safety Analyses Report. Paks NPP Ltd has an integrated system, thus the environmental
protection, physical protection, labour safety, radiation protection and fire protection requirements for the
personnel were all considered beyond the quality requirements during the development thereof. The
integrated approach assures that these requirements are complied with besides the overriding priority of
safety. The integrated management system is a complex system, it covers the full scope of the basic
activity; consequently it covers each process as well as defines the related requirements. The quality policy
definitely describes the general quality related intention and direction of the higher management.

An indicator system is used to assess the correct functioning of the quality management system of the
nuclear power plant. The indicators indirectly reflect the adequacy of the functioning of the quality
assurance system, and necessary measures can be determined upon the evaluation of these indicators.

Based on annual plans, the quality management organization regularly reviews the operation of the system.
The auditors reviewing the system are trained in special training; well experienced experts contribute to
their work during audit of certain special areas.

Any non-conformance detected during the operation of the nuclear power plant is in all cases followed by
evaluation. Depending on the severity of the non-conformance, evaluation is performed either by the
Authority, the quality assurance experts of the power plant, or by experts of the given professional areas.

One of the most effective elements for developing quality assurance systems is the investigation of events
at different levels and the feedback of experience. Accordingly, the nuclear power plant investigates events
according to their severity and in a way regulated by procedural orders. When performing such
investigations the initiating causes and necessary measures are identified.

For evaluating the efficiency of the management system and to determine the necessary corrective actions
the plant management holds a management review every year.

13.4.2 Execution

Design work necessary for the operation of the nuclear power plant is performed by or on behalf of the
various technical support organizations.

The process of procurement is fully regulated from ordering, through import to delivery, and to inspection
of the delivered product.

Operating activities are accomplished in a way called for in procedures and execution instructions, and in
the Technical Specifications. Operations are performed on the basis of handling and operating instructions.
Special attention is paid to the clear identification of equipment at all times and the continuous monitoring
of the condition of the given equipment. When shift changes take place, they are performed in a
documented way in all cases, with a clear indication of the status of equipment valid at the moment of hand
over. All necessary temporary modifications are performed according to procedural orders. Regulated fuel
management procedures covering the entire cycle also form an important element of quality management
of operation.

The procedures and execution orders ensure the proper control of the management of maintenance
process. The maintenance activities are performed based upon plans, maintenance technologies and work
programmes.

Control over technical background activities is also performed according to procedures. Requirements

concerning reactor physics, diagnostic analyses, and the process for waste treatment have also been
defined.
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13.4.3 Audits

The safety and quality assurance organizations of the nuclear power plant exercise internal control over the
executing organizations.

Control manifests itself with regard to approval of documents describing execution conditions for daily
activities and during on-site supervision of real execution. Additionally, control appears in the form of
audits that assess the system level and practical compliance with requirements as defined for a given
operational area.

Organizations and process-owners monitor the efficiency of their own operation through self-assessment
process.

The suppliers of the power plant are assessed and qualified according to the safety relevance of their work.
The qualification or assessment process audits the adequacy of the quality management systems of
suppliers in a planned and documented way, particularly the efficiency of their operation.

135 Role of the Authority in verifying the quality assurance system

The Authority performs a comprehensive inspection either as a system audit or a process audit. Audits are
carried out on previously designated areas by internal auditors; any attempt to eliminate remarks recorded
in the audit-minutes must be reported.

Pre-planned inspections are performed according to the annual schedule of the Authority and according to
the overhaul decision for units under refuelling. Non-scheduled single inspections are performed relating to
events adversely affecting quality, or upon the individual decision of the Authority.

The areas of the operator's quality assurance system regularly inspected by the Authority are as follows:
- structure of the organization,

- training and qualification of staff,

- documentation,

- management of non-conformances;

- normal operation,

- maintenance and repair work,

- nuclear fuel management,

- selection of contractors,

- design,

- acceptance inspection at manufacturers,
- modifications.

Checking up on supervisions includes both independent assessments and those performed by the
management. Official inspections are carried out according to written procedural orders approved by the
Authority's Director General and are made known to the Licensee.

The Authority expects the Licensee to decide upon improvement measures related to findings identified
during official inspections. If this is neglected or not performed adequately, the Authority in a special
resolution will itself demand the improvement measures.

Comprehensive inspections of processes in Paks Nuclear Power Plant

The HAEA has in the relevant period conducted two comprehensive inspections in Paks Nuclear Power
Plant.
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The inspection has covered several areas being significant to operation, such as safety attitude of the
management and the organization, management of suppliers, feedback of operating experience, and
knowledge management.

In 2010, the HAEA inspected the utilization of R&D results. The Authority evaluated how the information is
collected, with what frequency and what are the results of the process. Planning and use of the results of
the research and development activity was assessed mainly in the field of maintenance planning, power
uprating and service life extension. The evaluation covered the process regulation and quality management
documents.

In 2012, the HAEA examined the general aspects of regulations within the quality assurance principal
process including verification of documentation management, regulation of the updating process of the
Final Safety Analysis Report and the compliance of the actual activity with the internal regulations as well
as the process and examples of deploying external experts.

14. Assessment and demonstration of safety

Nuclear Safety Convention, Article 14

Each Contracting Party shall take the appropriate steps to ensure that:

(i) comprehensive and systematic safety assessments are carried out before the construction and
commissioning of a nuclear installation and throughout its life. Such assessments shall be well
documented, subsequently updated in the light of operating experience and significant new safety
information, and reviewed under the authority of the regulatory body;

(if) verification by analysis, surveillance, testing and inspection is carried out to ensure that the physical
state and the operation of a nuclear installation continue to be in accordance with its design, applicable
national safety requirements, and operational limits and conditions.

141 Assessment of safety
14.1.1 The system of safety analysis reports

The method of preparation and application of safety analysis reports is set out by legal regulation at
Government Decree level. The official procedure related to a nuclear installation is based on the
Preliminary Safety Analysis Report that is followed by the Final Safety Analysis Report necessary for the
commencement of operation of a given nuclear installation.

The requirements regarding the contents of safety reports are based on the requirements of Reg. Guide 1.70
of the US NRC (United States Nuclear Regulatory Commission) taking national attributes into
consideration.

Govt. decree 118/2011. (VII. 11.) Korm. stipulates that the Final Safety Analysis Report should be updated
annually, so that the safety analysis report can serve as an authentic and continuous basis assessing the
safety of the nuclear installation throughout its entire life-time.

The Authority performs a periodic nuclear safety review within ten years of the first day of the validity of
the Operating License issued for the initial commencement of operation, and it repeats this review every
ten years following the first one. Licensees are liable to perform their own internal assessment one year
before the deadline set for the performance of the assessment and to submit a Periodic Safety Review
Report on the results of this assessment to the Authority. In the review the HAEA performs the analysis and
evaluation of the technological and safety level of the operated nuclear installation, and compares it with
the known, most recently developed international technology and safety levels. The HAEA appraises
whether or not the risk, from any difference revealed, can be tolerated during the next 10 year operating
cycle and if the operation of the installation is commensurate with internationally accepted good practice.
The HAEA terminates the review with an authority resolution, in which it may limit the validity of the
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license if the risk justifies it, or may orders the implementation of safety improvement measures to reduce
any unacceptable risk. The safety improvement is conducted under regulated conditions; the Authority
inspects the improvement actions decided upon and grants permission for the relevant necessary
modifications.

The Authority issues a decision based on its own safety assessment and the Periodic Safety Review Report
of the Licensee, in which it lays down the conditions for future operation.

14.1.2 Periodic Safety Review

The International Atomic Energy Agency issued its recommendations concerning Periodic Safety Reviews
(Periodic Safety Review of Operational Nuclear Power Plants, Safety Series No. 50-SG-0O12 and NS-G-
2.10 documents). This recommendation schedules regular reviews approximately every ten years thereby
providing a comprehensive view of safety of nuclear power plant units and, by virtue of their systematic
approach, they are suitable for defining necessary safety improvement measures and priorities.

In Hungary, the Authority issued a guideline to each specific Periodic Safety Review, which sets the
objectives, principles of implementation, legal regulation, and technical background of the review and its
related documents.

The first Periodic Safety Review of Units 1&2 of Paks NPP took place in 1995-1996. The Periodic Safety
Review of Units 3&4 was performed in 1997-1998 in accordance with the new Act on Atomic Energy,
entered into force in 1997, and the related regulations.

The next Periodic Safety Review was conducted for all 4 units at the same time. The Periodic Safety Review
Report was approved by the Authority on December 15, 2008 and 169 safety improvement measures were
ordered to be executed in the approval resolution. The Authority follows the implementation of the
improvement measures of the Periodic Safety Review and the experiences gained were used in the
evaluation of the Service Life Extension Programme of Paks NPP Unit 1.

14.2 Demonstration of safety
14.2.1 In-service inspections and tests, material testing

The proper technical condition of nuclear power plant systems and components fulfilling safety functions
shall be maintained. The proper technical condition and functionality is demonstrated by in-service
inspections, inspections and tests performed in connection with main overhauls, as well as by periodic
material testing of pressure retaining equipment and valves. A detailed description of the in-service
inspections and tests is given in Annex 1.

14.2.2  Ageing management of equipment

The Nuclear Safety Code, issued as an annex to Govt. Decree 118/2011 (VII. 11.) Korm. on the nuclear
safety requirements for nuclear facilities and the respective regulatory proceedings, dedicates separate sub-
sections to the topics of ageing and lifetime management. Ageing management of equipment at Paks NPP is
being performed according to the Nuclear Safety Codes. Its detailed description can be found in Annex 2.
14.2.3  Seismic safety

Between 1996 and 2002, the total seismic safety review and the implementation of complex reinforcements
took place up to the final seismic input, which had been determined as 0.25g free surface horizontal
acceleration.

In addition to free-surface measurements, several triaxial acceleration gauges are located within each twin
unit: three of them are fixed onto the base plate and three additional pieces are installed at different
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locations of the reactor building important from both structural and mechanical points of view. The
earthquake monitoring system provides sufficient measurement data for the evaluation procedure.

Since the safety and control rods drop down in their full length into the reactor within 10 seconds, it is not
justifiable to initiate automatic reactor protection operation for earthquakes of any free surface acceleration
or duration. In order to prevent unit shutdowns triggered by false signals, the earthquake alarm and
protection system currently operates off-line. In accordance with international recommendations and with
modern practice, the criterion for unit shutdown is the transgression of limit values set for the cumulative
absolute velocity and for the response spectrum. Actions to be taken in case of an earthquake are laid down
in Technical Specifications and in Emergency Operating Procedures.

14.3 Safety improvement measures

The severe accident management guideline sets were introduced in 2011 for Unit 1 of Paks Nuclear Power
Plant, while in 2012 for Unit 2.

The Licensee has completed the modifications necessary to be

able to implement the severe accident management guidelines. L ——
These modifications are as follows: miTem
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provide the capability of in-vessel retention of the molten I“m
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the bubble condenser trays into the reactor cavity via the
ventilation system of the reactor cavity. The coolant can return |
to the hermetic compartments from there, meanwhile it cools the
vessel wall. The modification has been completed in Unit 1 and By . sim
Unit 2, whilst it is to be carried out by 2014 in the other units. e
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o In order to ensure an appropriate method of

management of the hydrogen generated during a severe accident phenomenon, in addition to the already
hydrogen recombiners in existence, a further 60 high power recombiners have been installed in the
hermetic compartments for severe accident management purposes. Hydrogen explosion and endangering of
integrity of the hermetic compartments can be avoided by means of these pieces of equipment which reduce
the potential for release of radioactive materials. This development was completed for all units in 2011.

o In order to realize the severe accident management strategy, such an accident management electric
power supply system had to be constructed, which can ensure the power supply for reduction of the
pressure in the main circulation loops, the equipment required for external cooling of the reactor pressure
vessel and for the accident measurement and instrumentation chains should a total loss of electrical power
occur should the occasion arise when there is no onsite and off-site safety power supply available. The
independent electric power system has been constructed by way of the installation of mobile diesel
generators and connection routes from the generators towards the principal safety distributors. This
development took place for all units during 2011.

o Accurate monitoring, and knowledge of the technical parameters, is indispensable for the usage of
the severe accident management guidelines and for correct technical decision-making. The measurement
system operable even if severe accident conditions occur include measurement means for reactor pressure,
core outlet temperature, water level in hermetic compartments, water level in reactor cavity, steam
generator level, hermetic compartment pressure, hermetic compartment temperature, hermetic
compartment hydrogen concentration, spent fuel pool level, dose-rate in reactor hall and release

Sixth National Report 40 Hungary



parameters. The system has already been implemented in Units 1 and 2. The modification will take place in
the other units by the end of 2013. The deadline for introduction of severe accident management guidelines
for the other units is the end of 2014.

o The safety improvement modification of the cooling circuits within the spent fuel pools and service
shafts of the units are in progress. According to PSA results that such a loss of coolant accident within the
spent fuel pool cooling system would entail the most severe consequences, those of which would take place
in the compartments of the safety equipment of the pools at a water level of the spent fuel pool used during
refuelling. In order to reduce the risk, motor-operated valves, controlled by level gauges, are being
constructed in place of the currently used manual valves. In this way the amount of coolant lost can be kept
within acceptable limits and it will be easier to start up the backup coolant circuit. The frequency of a
break in unenclosed pipelines can be reduced by replacement of the existing pipeline sections and by
applying fewer welds. As a consequence of the modification the damage frequency of the fuel in the spent
fuel pool, due to loss of coolant, decreases by two orders of magnitude. The modification was implemented
in 2011 in Unit 1, in 2012 in Unit 2 and 4, while it taking place during 2013 in unit 3.

15. Radiation protection

Nuclear Safety Convention, Article 15

Each Contracting Party shall take the appropriate steps to ensure that in all operational states the radiation
exposure to the workers and the public caused by a nuclear installation shall be kept as low as reasonably
achievable and that no individual shall be exposed to radiation doses which exceed prescribed national dose
limits.

15.1 Legal background

The regulation of radiation protection belongs to the minister responsible for health (at the completion of
the report: Ministry of Human Resources), the technical issues of plant radiation protection is the task of
the atomic energy supervision organization (Hungarian Atomic Energy Authority). The issue of releases
and thus the protection of the environment belongs to the minister responsible for environmental protection
(at the completion of the report: Ministry of Rural Development); tasks related to the radioactivity of the
soil, vegetation and feedstuffs belong to the competence of the minister responsible for supervision of the
food chain (at the completion of the report: Ministry of Rural Development).

The Act on Atomic Energy allocates regulatory and professional administrative tasks to several authorities
and defines the tasks of the users of nuclear energy. The major regulations that are currently applied in the
field of general radiation protection are as follows:

e Ministerial Decree 16/2000. (VI. 8.) EiM of the Minister of Health on the implementation of
certain provisions of the Act on Atomic Energy lays down the basis of radiation protection
according to the recommendations of the ICRP (International Commission on Radiological
Protection) 60 and the IAEA Safety Series-115. It contains commensurate regulation with the
council directive 96/29/Euratom laying down general standards for the protection of the health of
workers and the general public against the dangers arising from ionizing radiation. The decree
stipulates that a radiation protection service should be set up in all installations applying nuclear
energy. All users are obliged to prepare an internal radiation protection rule, which should be
approved by the Office of the Chief Medical Officer of the National Public Health and Medical
Officer Service and the radiation health decentre of the public health administration organization of
the territorially competent capital or county government office. The annexes of the Decree specify
the limits of doses of workers and members of the public; the radiation safety principles of
workplaces, rules of radiation protection training; dosimetry control; the treatment of those
suffering from a radiation injury; the tasks of the radiation protection service, emergency
preparedness, and the special radiation protection requirements for nuclear power plants.
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o The Ministerial Decree 15/2001. (VI. 6.) K6M of the Minister of Environmental Protection derives
the annual release limits based on the dose constraints determined by the Office of the Chief
Medical Officer.

e Govt. Decree 275/2002. (XII. 21.) Korm. on monitoring of national radiological conditions and
radioactive material concentration aims at adapting the recommendation 2000/473/Euratom (V1. 8.)
of the European Commission into the Hungarian legal system. The recommendation, in which
foodstuffs also appear besides environmental issues, requires monitoring of radioactivity in the
environment in order to assess public exposure. The governmental decree has created the database
and organization of the National Environmental Radiation Control System whose tasks are:

- acquisition of measurement results on environmental dose-rates, on radioactive isotopes in
environmental elements, in foodstuffs, in structural and raw materials, on concentration of radon
activity, on radioactive contamination of human bodies;

- public information on monitoring results;

- co-operation in information of the European Commission;

- publication of inspection results in annual reports.

e Ministerial Decree 47/2003. (VIII. 8.) ESZCSM of the Minister of Health, Social and Family
Affairs stipulates the conditions of interim storage and final disposal of radioactive wastes.
Concerning the final disposal, after closure, the public limit is set at 100 uSv/year effective dose,
while the risk limit for beyond design basis events is set at 10 case/year.

o Govt. decree 118/2011. (VII. 11.) Korm. placed the technical issues of radiation protection related
to nuclear installations and their systems and equipment in the Authority's scope of competence.
These issues are addressed in the Nuclear Safety Code, the volumes of which are the appendices of
the Decree.

o Volume 1 of the Nuclear Safety Code prescribes the regular analysis of radiation protection
indicators of operation and utilization of experience within the framework of the periodic safety
review.

o Volume 3 sets out the main radiation protection principles related to the design of nuclear power
plants, the stipulations concerning the handling of fresh and irradiated fuel and radioactive waste,
and requirements for dosimetry control systems, biological shielding, and systems influencing
radioactive release.

o Volume 4, containing the requirements for operation, summarizes requirements concerning the

execution and documentation of radiation protection activities. The same volume deals with the
requirements relating to management of nuclear fuel and radioactive wastes.
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15.2 System of dose limitation
The following table summarizes the dose limits set in the domestic regulations.

Table 15.2 Annual dose limits for workers and
for members of the public®

Persons subjected to exposure

Limited quantity Workers @ Students an(gl) Members of the
(above 18 years) apprentices public
Effective dose 100 mSv/5 years, and
within this 6 mSv/year 1 mSv/year
50mSv/year
Dose equivalent for
150 mSv/year 50 mSv/year 15 mSv/year
the lens of an eye
Dose equivalent in skin
and extremities 500 mSv/year 150 mSv/year 50 mSv/year

Remarks:

(1) These limits apply to all exposures received from external and internal man-made sources, except for
medical exposures.

(2) Pregnant women are not permitted to be occupationally exposed.
Breast-feeding mothers are not allowed to work with unsealed sources.
Under special circumstances higher exposures may be permitted for volunteers provided that the doses
received shall not exceed 50 mSv/year and the period of permission shall not exceed 5 years.

(3) These limits apply to apprentices and students aged between 16 and 18 years who are participants in a
specialized course on subjects concerned with radiation and its use. For all other secondary school
students, the dose limits are identical with the limits for members of the public.

15.3 Occupational exposure at Paks Nuclear Power Plant
15.3.1  Patterns of annual exposure

Based on the Workplace Radiation Protection Rules of Paks Nuclear Power Plant and the respective laws,
every worker employed in a radiation hazardous post (including both outside and plant employees) are
monitored by a regulatory film dosimeter, which is carried out by the National Personal Dosimetry Control
Service of the ,,Frédéric Joliot-Curie” National Research Institute for Radiobiology and Radiohygiene. The
internal rules of Paks NPP require full-scope operative dosimetry inspection. In accordance with these
rules, every such worker has to wear an electronic dosimeter who performs activity within the controlled
area.

The following charts demonstrate the maximum individual doses of workers and the annual collective
doses, based on officially evaluated measurements of film dosimeters:
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Figure 15.3.1-2 Annual collective doses according to regulatory film dosimeter readings

15.3.2  Annual collective doses according to regulatory film dosimeter readings

At Paks NPP most radiation exposure of the personnel originates from overhauling activities during
outages. Taking into account the low share of the radiation burden during operational periods, it is well
worth while to evaluate the radiation exposure of personnel by analysing the radiation exposure received
during outages.
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The dose planning, radiological permission of particular maintenance operations and identification of
necessary radiation protection measures are based on the comprehensive radiation level measuring
programme performed by the health physics personnel in the introductory phase of the overhaul period just
after shutdown of the unit in the immediate surroundings of main components and in rooms involved in
overhaul work. Data gathered on the radiation conditions could be used for dose planning for the coming
years.

As for the personnel performing the maintenance and maintenance related activities, the dose values were
determined on the basis of dose values received at the power plant. Collective doses for the period 2010-
2012 can be observed in the following table.

Table 15.3.2-1: Exposure of maintenance personnel between 2010 and 2012

. collective dose [person*mSv]
unit/year
2010 2011 2012
I 297 1255 370
I 385 437 969
i 256 347 210
v 413 189 157

Paks Nuclear Power Plant also regularly checks the evolution of internal exposure, via thyroid and tritium
excretion measurements, and via whole body measurements. Internal exposure generally has a very low
contribution to the annual exposure of workers. Between 2010 and 2012, no internal exposure exceeding
the investigation level of 0.1 mSv took place. Concerning the tritium activity-concentration measurement in
urine, values reaching or exceeding the recording level (2.5 Bg/cm3) are included in the following table:

Table 15.3.2-2: Tritium activity-concentration values measured
in urine exceeding the recording level of 2.5Bg/cm®

max. concentration max. committed effective dose
year number of events [Ba/cm’] [uSv]
2010 3 5.1 10
2011 29 37.7 55
2012 18 36.7 75

The power plant itself performs the dosimetry control of workers employed from outside companies.
Summing up, it can be established that the official dose limits have not been exceeded during the operation
of the power plant. The radiation exposure of the personnel shows an acceptably low level - also in terms of
international comparison.

15.3.3  Application of the ALARA principle

At Paks NPP, optimal radiation protection is ensured by administrative and technical measures.

Technical standards comprise measures aimed at providing protection through distancing, reduction of the
radiation field, and minimization of the time spent in the radiation field. During unit overhauls, a technical
measure that is used is the shutdown cooling schedule, aimed at reducing the deposition of corrosion
products during cool-down.

When making preparations for work under particularly dangerous radiation conditions, a qualitative
ALARA programme is developed for all activities where this is justified by the radiation dose rate of the
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working area (> 4 mSv/h) or by the type of the activity. The programmes contain all technical and
administrative measures that are needed to achieve the optimal radiation protection of the activity in
question.

154 Radiation exposure of the public in the vicinity of the nuclear power plant
15.4.1  Atmospheric and liquid release

The dose constraint for radiation dose increment as a consequence of a release considering the most
affected group of the population in the vicinity of Paks site is 100 pSv/year (90 pSv/year for Paks NPP and
10 uSv/year for the Spent Fuel Interim Storage Facility). The release limitation system, required by the
Ministerial Decree 15/2001. (VI. 6.) KoM of Minister of Environmental Protection, compares both the
effluent and atmospheric releases to the isotope specific release limits derived from the dose constraints
(90 uSv) determined for the plant. Compliance with limits shall be demonstrated by calculating the release
limit criterion.

The release limit shall be derived for all types of releases and for all such radionuclide or radionuclide
groups that are assumed to be released.
Calculation of release limit criterion:

7 El;
where:
Elj: release limit for radionuclide i for release type j (Bqg/year);
Rij: annual release of radionuclide i for release type j (Bg/year);

The usage of the release limit during the last three years is outlined in Table 15.4.1. The data of the table
clearly show that the releases were very low.

Table 15.4.1. Usage of release limit at the four units

number of operating
year units limit usage [%]
2010 4 0.25
2011 4 0.20
2012 4 0.26

155 Radiation protection control of the nuclear power plant and the environmental monitoring
system

The site of the power plant is divided into 2 zones: a free access zone and a controlled zone. Radiation
levels in the free access zone may not exceed 1 uSv/h. Within the controlled zone, compartments are
classified into 3 categories according to permitted radiation levels and surface contamination. These are
manageable, restricted manageable and not manageable compartments. Radiation protection is
continuously monitored on the plant’s premises by a radiation protection system with 625 measurement
channels. Control includes measurement of dose rates and air-activity concentrations in the various
compartments, and measurement of the activity of different technological media. Signals from detectors are
transmitted to the Dosimetry Control Room, where they are visually displayed with audio warning (alarm
and emergency levels). In addition to the radiation protection system, local measurements and laboratory
tests of samples are performed as well.
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Release and environment monitoring is carried out in two fundamental ways:

e the on-line system has a telemetric system the units of which are situated at stacks (iodine and noble
gas activity, aerosol and airflow measurement), at water sampling stations (total gamma activity
measurement), at the meteorological tower, at Type-A environmental monitoring stations (air aerosol
and iodine activity, gamma dose rate) and at type-G environmental monitoring stations set up at about
1.5 km from the power plant.

o off-line laboratory measurements serve to enhance the accuracy of data given by the remote measuring
system.

The remote data are complemented with sensitive laboratory measurements of a large quantity of samples
taken from emissions and from the environment. The stations perform off-line measurements of fall-out,
grass, soil, aerosol, iodine, *C, atmospheric tritium activities and doses (via TL detectors).

In addition, type-C sampling stations, which measure doses (via TL detectors), are situated within a 30 km
radius of the nuclear power plant. Regular replacement and evaluation is part of the environmental
monitoring programme. Moreover, numerous samples are collected in the environment surrounding the
power plant, e.g. water, mud, fish, plants, milk and soil. So far, measurements have shown only in some
cases and only insignificant amounts of radioisotope activity generated by the nuclear power plant in the
environment; the additional dose of the population from releases is below the nSv/year range.

At the Spent Fuel Interim Storage Facility radiation protection monitoring was also commenced on both the
site and the surroundings of the facility. Experience so far shows radiation levels to be very low, and the
additional exposure of the population caused by releases is below the nSv/year range.

Monitoring of releases and the environment is constantly carried out by the competent authorities as well,
independently of the monitoring system operated by the Licensee. Generally speaking, the same monitoring
results were obtained.

15.6 Radiation protection activities of the authorities

As described under Section 15.1, as far as general radiation protection is concerned the scopes of
competence are shared among the HAEA, the Office of The Chief Medical Officer of National Public
Health and Medical Officer Service and, under its supervision, the radiation health decentre of the public
health administration organization of the county local government office, along with the Ministry of Rural
Development. The measurement system of authorities consists of several monitoring networks completing
each other, which belong to departments in accordance with the task-sharing specified in the Act on
Atomic Energy.

The Radiation Health Decentre of the Public Health Administration Organization of the Tolna County
local Government Office, by way of the involvement of the “Frédéric Joliot-Curie” National Research
Institute for Radiobiology and Radiohygiene, as a professional organization, regularly inspects the
workplace radiation protection conditions of the nuclear power plant.

Regular and unscheduled inspections of the Authority include partly the analysis of documentation on such
inspections and partly the performance of site inspections in the following fields of technical radiation
protection:

e assessment of source of radiation;

operation of systems providing operational adequacy;

technical radiation protection during maintenance;

management and collection of radioactive wastes;

abnormal radiation situations.

The competent Section of the South-Transdanubian Environmental, Nature Conservation and Water
Management Inspectorate verifies the fulfilment of requirements related to discharge limits and other
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environmental stipulations contained in resolutions applicable to Paks NPP. The Inspectorate is an
environmental protection licensing authority of the first instance but it also participates in other licensing
procedures as a special authority.

Various activity concentrations of soil, veterinary and foodstuff are monitored by National Public Health
and Medical Officer Service, ,,Frédéric Joliot-Curie” National Research Institute for Radiobiology and
Radiohygiene, the South-Transdanubian Environmental Protection and Water Management Inspectorate
and the central regionally competent control laboratories of the National Food Chain Safety Office.

The Environmental Radiation Protection Monitoring System of the authorities performs, independently of
Paks Nuclear Power Plant, local measurements, sampling, and laboratory tests in order to check the
fulfilment of radiation protection requirements, bearing in mind however that monitoring is primarily the
task of the operator. The Data Acquisition, Evaluating and Processing Centre of the system was set up in
the ,,Frédéric Joliot-Curie” National Research Institute for Radiobiology and Radiation Hygiene. The
Authority has evaluated the radiation protection aspects of the operation of the plant in annual reports
published since 1984. As it is generally not possible to trace radioactive substances released by the plant
into the environment, or it is possible only in a few specific cases, the radiation doses of the public can be
estimated only by migration and food-chain models. Annual effective doses estimated for a distance of 3
km fell into the 100-500 nSv range.

Besides the regulatory system, other monitoring systems also operate within the country. In order to collect
monitoring results measured at various places into one central database the Government created, at the end
of 2002, the National Environmental Radiation Monitoring System (OKSER). The chairperson of the
committee managing OKSER is a professional designated by the minister supervising the HAEA, while the
Information Centre operates in the National Research Institute for Radiobiology and Radiation Hygiene.
OKSER, in its annual report, publishes the most important data with a summary evaluation. The OSKER
data is is available to the public in compliance with the Aarhus Convention.

Continuous measurement and monitoring of the national radiation levels, generation of information for the
alert and notification of the national nuclear emergency response system are the tasks of the National
Radiation Monitoring and Notification System (OSJER). The leading organization of the OSJER is the
Nuclear Emergency Information and Evaluation Centre of the BM National Directorate General for
Disaster Management. The OSJER by its leading organization supports the monitoring of public radiation
exposure by the data obtained from the remote radiological monitoring system.

16. Emergency preparedness

Nuclear Safety Convention, Article 16

1. Each Contracting Party shall take the appropriate steps to ensure that there are on-site and off-site
emergency plans that are routinely tested for nuclear installations and cover the activities to be carried
out in the event of an emergency. For any new nuclear installation, such plans shall be prepared and
tested before it commences operation above a low power level agreed by the regulatory body.

2. Each Contracting Party shall take the appropriate steps to ensure that, insofar as they are likely to be
affected by a radiological emergency, its own population and the competent authorities of the States in
the vicinity of the nuclear installation are provided with appropriate information for emergency
planning and response.

3. Contracting Parties which do not have a nuclear installation on their territory, insofar as they are likely
to be affected in the event of a radiological emergency at a nuclear installation in the vicinity, shall take
the appropriate steps for the preparation and testing of emergency plans for their territory that cover the
activities to be carried out in the event of such an emergency.
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16.1 Emergency response plans and programmes
16.1.1 Regulatory framework

During recent years, in order to align it with the current state administration structure, the laws governing
the national disaster management and nuclear emergency preparedness and response system have been
renewed.

As specified by the law CXVIII of 2011 on disaster management, and on the amendment of the related acts,
the events causing unplanned dispersion of radioactive materials or radiation exposure and which
unfavourably affect the safety further causing unplanned radiation exposure of the public leads to an
emergency situation/event.

Govt. Decree 234/2011. (X1.10.) Korm. and the Govt. Resolution 1150/2012 (V.15.) Korm. on
establishment along with the rules of organization and operation of the Disaster Management
Coordination Inter-ministerial Committee, regulate the structure of the national disaster management
system, the prevention, preparation and response related tasks of the ministers and state organizations
involved in the response to disasters as well as the tasks of the disaster management coordination
organization of the government.

16.1.2  Operation of the Hungarian Nuclear Emergency Response System

The structure and tasks of the National Nuclear Emergency Preparedness System are outlines by Govt.
Decree 167/2010 (V. 11.) Korm.

Under normal circumstances, organizations of the Hungarian Nuclear Emergency Response System carry
out preparatory work and training: several organizations perform on-going tasks related to data acquisition,
planning, information or co-operation.

If a nuclear accident occurs, it is the task of the Nuclear Emergency Response Working Committee to
provide the professional decision support.

Within the nuclear installation, the person responsible for implementing tasks related to the response to a
nuclear emergency is the chief executive of the installation; outside of the nuclear installation, in the
counties and in the capital it is the chairperson of the regionally competent County (Capital) Defence
Committee, while at national level it is the chairperson of the Disaster Management Co-ordination Inter-
ministerial Committee.

It is an important change at regional level in the defence administration system, that the chairperson of the
County Defence Committee is the government’s commissioner, his/her deputy is, as far as response to
disasters is concerned, the manager of the regional office of the professional disaster management
organization. The local defence committee is a body. Its chairperson is the mayor of the cities with county
rights, towns and the capital, while the deputies are, as far as response to disasters is concerned, the
persons designated by the manager of the regional office of the professional disaster management
organization.

In nuclear emergency, it is the task of the user of atomic energy and the atomic energy supervision
organization, that is the Hungarian Atomic Energy Authority, to evaluate the nuclear safety and radiation
conditions. Data and information for evaluation and decision-making are provided by the Centre for
Emergency Response, Training and Analysis (CERTA) of the Hungarian Atomic Energy Authority,
Nuclear Emergency Information and Evaluation Centre operated by the National Directorate General for
Disaster Management (BM OKF NBIEK), Information Centre of the National Environmental Radiation
Monitoring System operated within the Ministry of Human Resources (OKSER IK).

Sixth National Report 49 Hungary



16.1.3 The National Nuclear Emergency Response Plan

The Hungarian Atomic Energy Authority operates a High Level Working Group consisting of the state
administration organizations concerned for the regular review of the National Nuclear Emergency
Preparedness and Response Plan (OBEIT).

The High Level Working Group revised the OBEIT again at the end of 2012 and renewed the OBEIT taking
into consideration the legaslative changes. In order to improve the use of the plan, certain chapters and
annexes have been removed from the OBEIT and appear as separate guidelines or expert aid. The list of
guidelines published to date:

Legal basis of the OBEIT

Critical tasks of the National Nuclear Emergency Preparedness System

Evaluation of critical tasks of the National Nuclear Emergency Preparedness System

Organized help in defence

Structure and operation of the National Radiation Monitoring, Control and Notification System
Accident monitoring strategy

Planning work of the organizations participating in the National Nuclear Emergency Preparedness
System

Development and continuous maintenance of nuclear emergency response plans

Preparation, execution and evaluation of nuclear emergency exercises

Decision-making with reference to, introduction and implementation of urgent protective actions
Local management of radiological emergencies

Organization of treatment of radiation injuries

16.1.4  Nuclear emergency response system of the nuclear power plant

The emergency preparedness of the plant matches the National Nuclear Emergency Response System; its
framework is laid down in the Comprehensive Emergency Response Plan.

One starting point to the preparation for emergency situations is the system of emergency classification,
which is a pre-defined set of technological and radiation protection criteria, and which characterizes the
severity of an emergency situation. The classification of an emergency situation entails the implementation
of predefined measures. Classification enhances the uniform international and domestic understanding of
severity and response to the impact of the emergency.

In emergency, the actions determined upon the declaration of the emergency class shall be introduced or
shall prepare for their introduction in zones designated by concentric circles around the installation. Among
the planning zones, the smallest in radius (3 km) is the “precautionary action zone”, in which the measures
shall be prepared for in advance and implemented without undue delay in emergency. This circle is
surrounded by the next, “urgent protective action zone” (30 km) and then the largest one (300 km), the
“zone of restriction of foodstuff consumption” is located. Concerning the latter two zones (to be more
accurate the Hungarian parts of the 300 km), specific laws determine the intervention levels, taking account
of which shall be provided for determining the protective actions to be introduced.

Evaluation of radiological conditions is supported by the on-line, real time computer simulator of the NPP,
which calculates the expected and averted doses by taking the environmental radiation and meteorological
data into consideration.

The 30 km urgent protective action zones of foreign nuclear power plants located near the country borders
do not affect Hungary. Within the 300 km protective actions zone of food consumption restrictions, the
same legally determined intervention levels shall be applied as for the similar planning zone of Paks
Nuclear Power Plant.
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16.1.5 Comprehensive Emergency Management Plan of Paks Nuclear Power Plant

The main document of emergency preparedness in the power plant is the Comprehensive Emergency
Management Plan. The structure of the plan is modular; besides regulation of the general emergency
operation it contains different modules for different types of emergencies, such as nuclear emergency,
general disaster, fire and civil emergency. The plan contains organizational and technical measures aimed
at the assessment, limitation and management of emergencies.

Based on the assessment of emergencies, it lays down the current emergency class, defines the procedure of
emergency management and control, the composition and operation of the Emergency Response
Organization of the nuclear power plant, and the emergency responsibilities of particular individuals.
Emergency tasks and necessary tools and resources are specified in emergency response scenarios. An
alerting system ensures the rapid activation of the Emergency Response Organization of the plant.

The plan stipulates the order of internal and external alerts and communication and the method of operation
and control of the necessary telecommunication devices. The protection of personnel, i.e. registering their
whereabouts, arranging their rescue, dealing with the method of their protection and their decontamination,
is regulated in detail. The plan also includes a list of materials and technical equipment used for emergency
response. The detailed regulation of the prescribed tasks is contained in the modules and in the related
procedures and implementation instructions of the plan. The plan also sets out regulations concerning the
preparation, training, and exercises of the personnel.

The Comprehensive Emergency Management Plan is regularly revised and modified based on experience
obtained in practice and according to changes introduced in domestic and international requirements.

16.1.6  Preparation and exercises

On-site and off-site exercises, including national and international exercises, are organized regularly in
accordance with long term and annual plans.

As a member state of the OECD Nuclear Energy Agency, Hungary regularly takes part in the INEX
international nuclear emergency exercises. Similarly, Hungary is a regular participant of the CONVEX
nuclear emergency response exercises organized by the International Atomic Energy Agency and also
participates in the exercises organized within the framework of the ECURIE system of the European
Union.

The HAEA Emergency Response Organization takes part in the following type of exercises:

o alerting exercises to test the availability of the organization;

o methodological exercises for one of the groups of the organization without the other participants to drill
the emergency tasks based on a specific emergency scenario;

o full scope exercises to inspect the performance of the whole HAEA Emergency Response Organization;

¢ internal communication exercises and international communication exercises initiated by the European
Commission and bilateral countries.

The whole personnel of the plant shall be prepared for emergency tasks. The members of the emergency
response organization are regularly trained for their specific tasks. The plant performs the exercises
according to the annual training and exercise plan approved by the Authority. Types of exercises are
grouped according to their objective (practicing or testing), participation (complex, management or partial)
and to type of initiation (announced or unannounced). During the preparation of complex and management
exercises, the plant communicates with the off-site emergency organizations to facilitate the cooperation.

The individual organizations hold partial exercises independently of the central emergency management.

The sectoral emergency response plans also set out the order of communication test to inspect the
availability and reliability of the contact points.
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16.2 Information for the public and neighbouring countries
16.2.1  System of public information in a nuclear emergency; media relations

In emergency the alarm process is carried out with the help of the civil defence organization and the public
media. An acoustic alarm and information system is operated by the National Directorate General for
Disaster Management in the 30 km radius of the nuclear power plant. 227 modern public alarm and
information devices operate in 74 settlements. The acoustic heads have local uninterrupted power supply,
thus they are still operable in case of short circuit. The high power sound emitters are applicable to
broadcast voice besides siren signals. The system may be launched upon the order of the chair person of the
general assembly of the three counties concerned from the Protected Management Post of the plant, from
the plant management centre, from mobile equipment and from the duty service of the Tolna county
Disaster Management Directorate. In emergency, it is the duty of the national public media to provide
appropriate information, but the power plant is also ready and prepared to issue press releases and to notify
the public via the media, i.e. through local and nation-wide radio, television and the press, in agreement
with the Authority. As a means of providing rapid information, mayors of settlements located in the
vicinity of Paks NPP and the authorities involved in the emergency response receive SMS notification as
well on the related events of the plant.

Supported by MVM Paks NPP Ltd, itself, municipalities located around the NPP have established the so-
called Association for Social Control and Information. This organization ensures a more direct link
between the plant and the settlements involved, and it also serves for information and preparation of the
public for emergency situations. It supplies regular information about emergency preparedness activities of
Paks NPP based on links with national media.

Regarding emergencies occurring near the Hungarian borders, the central organizations of the national
emergency response system, based on the information received from the partner authorities would inform
the public about the emergency and the actions to be taken during the emergency.

16.2.2  International relations

International conventions

The Republic of Hungary was among the first nations to sign the following multilateral conventions
concluded in 1986:

¢ the Convention on early notification of a nuclear emergency;

¢ the Convention on assistance in the case of a nuclear accident or radiological emergency.

In order to prepare for the implementation of the convention on assistance in the case of a nuclear accident
or radiological emergency the International Atomic Energy Agency established the international Response
Assistance Network and the corresponding database, which contains the available assistance capabilities
(such as field survey of contaminated area, appropriate treatment of radiation injuries, local professional
support) of the member states.

The following parties are appeared in the database of the International Atomic Energy Agency: HAS
Institute for Energy Research, Ministry of Foreign Affairs, Hungarian Atomic Energy Authority, National
Directorate General for Disaster Management, Hungarian Meteorological Service, National Research
Institute for Radiobiology and Radiohygiene, Paks Nuclear Power Plant. Laboratory capabilities,
measurement devices and radiation protection and nuclear expertise were offered for assistance by Hungary
with the stipulation that the conditions for providing the actual assistance shall be specified by Hungary on
a case-by-case manner.

Hungary, as a Member State to the Vienna Convention, signed the Joint Protocol relating to the Application

of the Vienna Convention on Civil Liability for Nuclear Damage and the Paris Convention on Civil
Nuclear Liability in 1990.
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In 1991, Hungary agreed to utilize the International Nuclear Event Scale (INES), which was introduced by
the International Atomic Energy Agency.

Hungary is an active participant of the regional harmonization project related to emergency preparedness
and response launched by the International Atomic Energy Agency. This project provided significant
assistance to the revision and renewal of the National Nuclear Emergency Response Plan.

Hungary is member of the European Community Urgent Radiological Information Exchange (ECURIE)
system, in the framework of which the accident country shall provide direct notification to the European
Commission and the affected member states.

The European Commission awarded the RESPEC (Radiological Emergency Support Project for the
European Commission) tender to the HAEA. In the project running from April 1, 2007 (till 2016 by
winning the tender published again in 2012 June) the HAEA Emergency Response Organisation shall
provide technical support to the European Commission in nuclear or radiological emergencies affecting or
threatening the European Union and during the emergency exercises serving the preparation for such
situations. The support covers the registration and hand over of technical data of nuclear installations,
analysis of the situation, evaluation of atmospheric dispersion of a release, the recommendations on the
introduction of protective actions related to foodstuff restrictions and public information.

Bilateral inter-governmental agreements

Bilateral agreements have been concluded with the following countries in the areas of early notification,
mutual provision of information, and co-operation: Austria (1987); the Czech Republic (1991); Slovakia
(1991); the German Federal Republic (1991); Slovenia (1995); Romania (1997); Ukraine (1997) and
Croatia (2000).

International data exchange

Hungary pursues bi-lateral radiation data exchange with Austria, Croatia, Slovenia and Slovakia. Beyond
that data is also forwarded to the European Radiological Data Exchange Platform (EURDEP). Data
exchange is managed by the Nuclear Emergency Information and Evaluation Centre operated in the
National Directorate General for Disaster Management.

The National Directorate General for Disaster Management represented Hungary in the EURANOS
(European approach to nuclear and radiological emergency management and rehabilitation strategies)
project aimed at uniting the developments related to nuclear and radiological emergency management. The
key element of the project was a demonstration activity, the essence of which was to test the new methods
and tools developed in the project at such locations where they are intended to be used in the future.

Based upon the Austrian-Hungarian bilateral agreement, a piece of modern high-sensitivity radiation
monitoring equipment was installed in Gerjen, in Tolna County. The station also has a meteorological
measuring system and provides data every half hour to the Nuclear Emergency Information and Evaluation
Centre of the National Directorate General for Disaster Management. Most of the data of the station
appears in a display located in the Mayoral Office of Gerjen and is also accessible via internet.

At the same time, the National Directorate General for Disaster Management also monitors the radiation
data obtained from the 10 similar measuring stations of Austria and is provided with access to the
background data display system of the Austrian State Centre for Early Notification.

The extension of Mochovce Nuclear Power Plant in the territory of the Slovak Republic is in progress,

which initiated further development of the radiological data exchange existing between the two countries in
the following areas:
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o transfer of data of radiological monitoring stations in the vicinity of the Mochovce NPP to the
Hungarian data exchange centre;

e permission for the Hungarian disaster management organizations to install and operate three
radiological remote measurement stations in Slovakian territory between Mochovce NPP and the
national border;

e mutual exchange of measurement data of aerosol measurement stations operated by the Austrian
government within the territory of Hungary and Slovakia.
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D. THE SAFETY OF INSTALLATIONS

17. Site selection

Nuclear Safety Convention, Article 17

Each Contracting Party shall take the appropriate steps to ensure that appropriate procedures are established

and implemented:

(i) for evaluating all relevant site-related factors likely to affect the safety of a nuclear installation for its
projected lifetime;

(if) for evaluating the likely safety impact of a proposed nuclear installation on individuals, society and
the environment;

(iii) for re-evaluating as necessary all relevant factors referred to in sub-paragraphs (i) and (ii) so as to
ensure the continued safety acceptability of the nuclear installation;

(iv) for consulting Contracting Parties in the vicinity of a proposed nuclear installation insofar as they are
likely to be affected by that installation and, upon request, providing the necessary information to such
Contracting Parties in order to enable them to evaluate and make their own assessment of the likely
safety impact on their own territory of the nuclear installation.

17.1. Site characteristics
17.1.1  Location and surroundings of the site

Paks NPP is situated about 115 km south of Budapest. The nuclear power plant is situated 5 km to the
south of the town of Paks, 1 km to the west of the River Danube and 1.5 km to the east of National Main
Road No. 6. Its geographical co-ordinates are 46°34'24" (northern latitude) and 18054°53” (eastern
longitude). The area of the site is 585 ha, it is the property of MVVM Paks Nuclear Power Plant Ltd, and
there is an additional 68 ha that has been appropriated for the purposes of potential extension. The site is
used exclusively for activities related to the generation of nuclear energy.

The technological components may be delivered to the power plant by road, rail or water.

Detailed evaluation of the site from meteorological, hydrological and geological aspects is included in
Annex 3.

17.1.2 Public, external man-made hazards
About 200 000 persons live in the 30 km vicinity of the nuclear power plant.

The region is mainly characterized by cultivated land. The only industrial installation in the vicinity of the
plant is the Spent Fuel Interim Storage Facility. This facility is independent of the plant; it has own Safety
Analysis Report and as the licensee of the interim storage facility, the Public Limited Company for
Radioactive Waste Management holds the operating license.

There is no airport (neither civil nor military), there are no take-off or landing safety zones or military
establishments either in the near or wider vicinity of the power plant. According to regulations related to
airspace usage, flights are permitted to cross the area in a radar-controlled airspace only above an altitude
of 2,400 m above sea-level; while flying is completely prohibited within a 3-km zone around the power
plant. Based on conservative estimates the probability of heavy transport or military aircraft crashing and
falling on the plant onto the most sensitive area from safety point of view is under the regulated screening
value (1x107/year).

Analysis of road and waterway accidents during the transport of hazardous substances based on up-to-date
statistics indicates that the probability of a release of hazardous substances that would reach the plant site
and cause processes actually jeopardizing the safe shutdown of the units (e.g. poisoning or explosion) is
under the regulated screening level.
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18. Design and construction

Nuclear Safety Convention, Article 18

Each Contracting Party shall take the appropriate steps to ensure that;

(i) the design and construction of a nuclear installation provides for several reliable levels and methods of
protection (defence in depth) against the release of radioactive materials, with a view to preventing
the occurrence of accidents and to mitigating their radiological consequences should they occur;

(ii) the technologies incorporated in the design and construction of a nuclear installation are proven by
experience or qualified by testing or analysis;

(iii) the design of a nuclear installation allows for reliable, stable and easily manageable operation, with
specific consideration of human factors and the man-machine interface.

18.1 Requirements concerning design and construction in the Hungarian system of regulations

Volume 3 of the Nuclear Safety Code issued as an appendix to Govt. Decree 118/2011. (VII1.11.) Korm.
contains general nuclear safety-related requirements concerning the design of nuclear power plants. The
requirements lay down in detail the principles and rules well known from international practice. The
requirements reflect the most recent nuclear safety standards and stipulate in detail the principles being
commensurate with the international practice.

18.1.1 Application of defence-in-depth

The above regulation requires that the defence-in-depth principle shall apply to each safety related activity
in such a way that any failure can be compensated for or corrected, and the occurrence of a severe accident
situation can be prevented.

In addition, such specific supplementary systems, structures or components shall be provided for the
protection of the public and the operating staff that are designed to mitigate the consequences of beyond
design basis accidents.

18.1.2  Application of proven and verified technologies
Equipment based on proven and verified technologies shall be available for the following functions:

¢ shut down the reactor safely and to maintain it in a safe shutdown condition in each operating state;
e removal of residual heat after reactor shutdown;
¢ reduction of release of radioactive materials and meeting of regulatory release limits.

The classified safety systems, structures and components shall meet the strictest applicable manufacturing,
structural, inspection, maintenance and operational standards.

New design constructions are only acceptable for use provided that they are based on adequate research and
development efforts. Before commissioning and during the service, all constructions shall be tested, paying
special attention to new characteristics.

The scope of those safety-related systems, structures and components shall be determined which shall be
designed to be inherently safe and/or as far as possible insensitive to any human error. The potential failure
modes shall be identified, in support of which acknowledged probability analysis methods should be
applied, where appropriate.

18.1.3 Reliable, stable and easily manageable operation
In order to achieve a reliable, stable and easily manageable operation, the nuclear power plant regulations

lay down, among others, the following principles in the fields of instrumentation, informatics and control
engineering:
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e Control and measuring instrumentation shall be installed in order to control safety parameters,
systems, structures and components during normal operation, anticipated operational transients, and
design basis accidents.

¢ An adequate communication system shall be established between different locations.

e The monitoring of operational parameters (important to safety and indicative of the condition of the
plant) shall be ensured. Systems shall ensure the automatic registration and archiving of
measurement data and instructions given to certain systems and components.

o Adequate control and regulating instruments shall be utilized in order to maintain the operational
parameters, systems and components within the prescribed operational range.

Moreover, the regulations require the establishment of a unit control room, a back-up control room, and an
emergency control room, and they also specify requirements to be considered for their construction.

18.2 Fulfilment of requirements at Paks Nuclear Power Plant

The design of units of Paks NPP was completed in two phases and was based on Soviet standards. When
preparing the design bases, a strictly conservative engineering practice was used.

Paks NPP was designed in such a manner that during normal operation and in case of anticipated
operational occurrences, the first three physical protective barriers (fuel pellets, fuel cladding and pressure
boundary of the cooling circuit) must not be breached (thus the fourth barrier i.e. the containment inhibiting
the release of radioactive substances had no function here). During those design basis accidents that were
used for the design of the power plant, with a low probability of occurrence, the fuel matrix shall not be
damaged or melted. However, to a certain extent the cladding of the fuel elements and the tightness of the
primary circuit may be damaged, thus the containment function becomes necessary. The power plant was
designed in such a way that as a consequence of design basis accidents the amount of radioactive
substances released into the environment and the radiation dose of workers may not exceed corresponding
health limits. Management of accidents that are more severe than design basis accidents but the probability
of which are very low was not directly taken into account among the design principles of the units.

Elements of the defence-in-depth principle were accomplished in the nuclear power plant according to the
requirements of Soviet standards.

Based on the experience gained from deterministic accident analyses, probabilistic safety analyses (level
one and 2), severe accident analyses and on the summarized evaluation of all results, recommendations
were made for safety improvement modifications and further complex analyses.

As a consequence of the implemented measures, the safety of the units was further increased,; this is clearly
revealed by the core damage probability data in chapter 6.1.3 and figure 6.1.3. According to the regulatory
requirements the extension of the service lifetime of units is possible only if all planned safety
improvement measures are completed, including the measures and modifications designed for management
of potential severe accidents. The required safety improvement actions and the actions designed for severe
accident management have been accomplished in Unit 1, so the unit may operate for a further 20 years.

19. Operation

Nuclear Safety Convention, Article 19

Each Contracting Party shall take the appropriate steps to ensure that:

(i) the initial authorization to operate a nuclear installation is based upon an appropriate safety analysis
and a commissioning programme demonstrating that the installation, as constructed, is consistent with
design and safety requirements;

(if) operational limits and conditions derived from the safety analysis, tests and operational experience are
defined and revised as necessary for identifying safe boundaries for operation;

(iii) operation, maintenance, inspection and testing of a nuclear installation are conducted in
accordance with approved procedures;
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(iv) procedures are established for responding to anticipated operational occurrences and to accidents;

(v) necessary engineering and technical support in all safety-related fields is available throughout the
lifetime of a nuclear installation;

(vi) incidents significant to safety are reported in a timely manner by the holder of the relevant licence to
the regulatory body;

(vii) programmes to collect and analyze operating experience are established, the results obtained and the
conclusions drawn are acted upon and that existing mechanisms are used to share important
experience with international bodies and with other operating organizations and regulatory bodies;

(viii) the generation of radioactive waste resulting from the operation of a nuclear installation is kept to the
minimum practicable for the process concerned, both in activity and in volume, and any necessary
treatment and storage of spent fuel and waste directly related to the operation and on the same site as
that of the nuclear installation take into consideration conditioning and disposal.

19.1 Safety analyses

When Paks NPP was established and commissioned, Hungarian practices followed those accepted in
developed countries. Based on the Technical Design provided by the supplier, a Pre-installation Safety
Analysis Report was prepared, which was followed by the Preliminary Safety Analysis Report that was
aimed at providing the basis for the Final Safety Analysis Report.

As time passed gradually more deficiencies were revealed in the Safety Analysis Reports when compared
to Western requirements. For this reason, the safety of the power plant needed to be re-evaluated. The
Hungarian Atomic Energy Commission launched the AGNES project in 1992 to reassess the safety of Paks
NPP to bring it in line with standards of the 1990’s. The AGNES project was concluded successfully at the
beginning of 1995 and brought reassuring results, it did not revealed any major deficiency. Analyses of the
first Periodic Safety Review performed for the units were based on the above results of the AGNES project
with the addition of some other elements.

In the framework of PHARE projects, with the support of the European Union, in 2003 testing of the
applicability of the accident localization system (confinement, bubble condensers) of the WWER-440/213
type units came to an end. The confinement used at the WWER-440/213 reactors of Paks NPP was proved
to be adequate for design objectives; in other words, when a design basis accident takes place the
environmental release can be managed within the regulatory limits.

Within the framework of the continuously developed and extended level-1 probabilistic safety analyses
(PSA), probabilistic safety analysis concerning technological initiating events characteristic for full power
and shutdown states, and also those concerning internal flooding, fire, high energy pipe ruptures and
seismic initiating events have been completed. The value of core-damage frequency was calculated and
sensitivity and uncertainty analyses were performed. All probable external effects jeopardizing safety were
assessed.

Probabilistic safety assessments of external hazards have been completed. According to the results of
level-1 PSA the frequency of core damage, taking into consideration all operating states further taking
account of the internal and external hazard factors and earthquakes, is under 10™/year which is the limit
specified for operational units.

In order to determine the risk of a large radioactive release, a level-2 PSA containing all formerly analyzed
operational states and initiating events was elaborated. In the framework of this analysis the load bearing
capacity of the containment was determined for internal pressures occurring during severe accidents and
significantly exceeding the design pressure.

Emergency calculations had earlier been made for the full scope of the design basis. The documentation of
the Periodic Safety Review described the accepted methodology of analyses and also presented the results
of the analyses that had been performed. The list of applied initiating events includes all events considered
to be globally important plus the cases characteristic for WWER reactors. The most sophisticated and up to
date computer programs were used for analyses.
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All accident analyses were repeated at first to substantiate the elevated thermal power of the units, and then
again to justify the acceptability of application of modernized fuel containing burn-up poisons.

Based on the deterministic analysis of basic accident scenarios performed within the framework of severe
accident analyses, conclusions were drawn about processes inside the reactor and phenomena inside the
containment, including the dispersion of radioactive materials. Based on the analyses the new accident
management strategy and the scope of modifications necessary to implement it were determined. The
Severe Accident Management Guidelines containing the new accident management strategy have been
introduced in Unit 1 and 2; while the modifications necessary for the prevention, management of accidents
and for consequence mitigation have also been implemented. A portion of the necessary modifications in
Unit 3 and 4 have also been completed yet, while introduction of accident management and implementation
of full scope of the modifications is planned for 2013 and 2014.

In compliance with the latest international recommendations and the requirements of the European Union,
the analyses of accidents in the extended design basis and demonstration of the meeting of the respective
criteria have taken place, as well as the fact that the safety analysis of external hazard factors was
achieved.

The Final Safety Analysis Report shall be updated in line with the regulatory requirements. It is a living
document, which follows and analyse the safety impact of different measures and modifications and
evaluates safety performance according to international practice.

MVM Paks Nuclear Power Plant Ltd. reviewed the Final Safety Analysis Report in 2004. The aim of the
work was to prepare such an advanced basic document which would serve as the basis for the licensing
process for extending the lifetime of Paks Nuclear Power Plant. Extension of time limited ageing analyses
required for supporting the extension of design lifetime is completed, while the renewed ageing
management programmes have been commenced.

In accordance with the international expectations and European Union requirements the identification of
initiating events belonging to the extended, beyond design basis was carried out. Analysis of beyond design
basis cases and the concluding update of Final Safety Analysis Report is in progress, it will be completed
till the end of 2010.

The plant submits regularly the updated Final Safety Analysis Report. The last version was sent in
September 2012.

The report contains the demonstration of compliance with the new Hungarian Nuclear Safety Code,
developed and published in 2012, to establish the harmony of the international and Hungarian regulations.
It also describes the analyses required for the 20 year service life extension of Unit 1. The update of the
Final Safety Analysis Report demonstrating the compliance with the modifications of the requirements,
which took place in 2012, shall be carried out during 2013.

19.2 Operational limits and conditions
19.2.1 Technical Specifications

As the key element of the operating documentation the Technical Specifications, contain the operational
limits and conditions of safe operation.

The operator shall maintain the document in up-to-date condition. Technical modifications of the plant,

implementation of safety improvement measures, and technical modernization and scientific development
may be introduced after regulatory approval.
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19.3 Documents regulating operation

The quality management system of MVM Paks Nuclear Power Plant Ltd encompasses the regulations
(codes, procedures), instructions (maintenance, handling, operation, inspection etc. instructions) relating to
the processes necessary for operating the units, and the respective forms and records. The scope of
regulating documents covers procedures to be followed during both normal, accident and emergency
situations.

The procedures include action level regulations or, if it is justified due to the complexity or safety impact of
the given action or it is stipulated by an individual requirement, the it may be regulated at instruction level
corresponding directly to the activity within the specific process.

The valid version of each element of the regulation system is available in printed form for those
participating directly in operation, and it is also downloadable from the INTRANET of the company.
Information for the contractors should be provided as specified by the contracts. Process of entering into
force, review, holding time and of withdrawal is regulated.

194 Emergency operating procedures

The plant began the development of the system of symptom-based operating procedures in 1996, the
completed procedures were introduced in 2003 after validation on the plant simulator and after full training
of the personnel.

Subsequent to the introduction of symptom-based operating procedures for power operation it is the
objective of Paks Nuclear Power Plant to create such system of procedures that are built on each other and
by the application of which the personnel can handle every operational incident and severe accident.

In order to achieve the above objective the whole system that had been introduced in 2003 was reviewed by
the end of 2009. Accordingly, the shutdown symptom-based operating procedures for the non-power
operation states and for the incidents of the spent fuel pool as well as the severe accident guidelines were
completed.

The procedures for non-power states were introduced in 2011 for all units. The introduction of severe
accident management guidelines, unit-by-unit, shall be accomplished during the years 2011-2014 in
accordance with the plans, following the implementation of the related technical modifications.

195 Technical support

19.5.1 Maintenance

The maintenance organization of the nuclear power plant is divided into crafts (mechanical engineering,
electrical and civil engineering) but each operates according to unified principles.

The system and implementation of maintenance and overhauls in details is described in Annex 4.
19.5.2 Technical background

Technical and preparatory bodies

In the present organizational system of Paks NPP, technical support is basically divided according to crafts.
The safety function and responsibility of technical support is ensured through the following items:
e System analysis, condition monitoring, establishment and execution of technical tasks for safe
and economical operation of the nuclear power plant based on the assessment of operational and
maintenance events.
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e Provisions ensuring that the units meet the actual technical and safety requirements by utilizing
international nuclear energy industry results.

e Technical justification, planning and execution of safety improvement measures, modifications
and investments.

e Condition monitoring, trend analysis, ageing management and lifetime management tasks in the
technical engineering, electrical, instrumentation and control engineering, architecture and
chemical engineering crafts, and execution of tasks and assessments serving for preserving the
qualified state of equipment.

e Execution of technical and closely related safety and economical calculations, analyses and
reviews.

e Technical design, preparation of technical applications to the Authority, maintenance of
respective technical documentation.

e Preparation for archiving of technical documentation, and delivery of archive material to
storage.

o Justification and preparation of technical developments (e.g. technical optimization, increase of
efficiency, decommissioning).

e Preparation and licensing of operation beyond design lifetime, as a primary strategic objective
of the company, company-level management and coordination of associated tasks.

¢ Investment optimization using value analysis methodology

e Operation of the company technical documentation system, technical documentation
management, operation of document archives.

e Provision of key-data management activity for technical databases.

¢ Maintenance-technological justification, preparation, planning, licensing of maintenance and
repair works, provision of their documentation, elaboration and licensing of maintenance,
repair, assembly technologies and programmes.

e Work scheduling of planned preventive and periodic maintenance and repair activities.

e Recording, evaluation and feedback of maintenance experience, design and licensing of
execution plans needed for maintenance, repair and trouble- shooting work.

o Development of medium- and long-term fuel consumption strategies.

e Planning of nuclear fuelling, fuel supply, stocking, and coordination of associated tasks.
Supervision of safe operation of fuel.

e Development of medium, long-term and annual maintenance programmes of the company.

e Updating the cyclic maintenance plan of plant equipment.

e Draw up of company-level development and investment programme.

Decision support committees

Permanent or ad hoc committees may be set up to make recommendations concerning emerging tasks. The
tasks and operation of such committees are specified by the entity establishing them. The most important
committees are the Technical Forum, the Maintenance Working Committee and the Operation Monitoring
Committee.

Domestic and foreign support institutes

The nuclear power plant maintains close relations with all Hungarian companies performing technical
support for the plant. The power plant maintains relations with those foreign companies (or their
successors) that have contributed to the design and construction of the plant or in the manufacturing of its
equipment, e.g. TVEL, ATEP, Skoda and Hidropress.

Based on contracts currently in force, the general design services are provided by MVM ERBE

ENERGETIKA Engineering Ltd; while principal consultants are jointly the HAS Institute for Energy
Research and NUBIKI Nuclear Safety Research Institute.
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19.6 Reports to the Authority

According to requirements concerning the Licensee’s reporting obligation, two categories are to be
distinguished:

19.6.1 Regular reports

e quarterly report: notifying the Authority of the operational history, current issues of operation and most
important factors affecting operation;

e annual report: based on the quarterly reports, but upon the more information being available due to
longer periods of time elapsed, a more comprehensive description, evaluation and analysis is available;

o annual safety report: the final safety analysis report should be updated by the Licensee according to the
changes relating to nuclear safety taken place in the installation;

e quarterly and annual reports on activities related to maintenance effectiveness monitoring:
performance monitoring of systems and components fulfilling active functions, evaluation of their
reliability and inoperability;

e reports on overhaul and repair activities: concerning repair activities affecting safety and overhauls
accompanied by refuelling;

e other information: providing the Authority with up-to-date information.

19.6.2 Event reports

e Events under the obligation of immediate reporting are required to be notified of within two hours
following their occurrence; the INES classification of all events subject to reporting shall be performed,
and the provisional rating shall be submitted to the Authority within 16 hours following the occurrence;

o all occurrences subject to reporting are to be submitted to the Authority in writing within 24 hours of
their occurrence;

e an event-investigation report should be submitted to the Authority within 30 days of the occurrence of
any event.

19.7 Feedback
19.7.1  Own operating experience

Data acquisition and processing became craft-specific as far as equipment and activities are concerned
within the mechanical, instrumentation and control and electric engineering crafts. As a result of this,
monitoring and the utilization of data received also differ in depth and complexity. A joint database from
different crafts has been developed in order to ensure a uniform system of data acquisition and processing.

Analysis of reliability and availability indicators should be the basis of replacement, modernization or
modification of components or equipment. These data are used in safety analyses as well. The power plant
shows good indicators regarding safety systems even by international comparison. In order to achieve a
unified and uniform system of data acquisition within the power plant, a plant-level regulatory framework
has been prepared.

Safety-related events occurring at the power plant are investigated with the involvement of the entire
technical staff. Events are investigated at different levels, which are intrinsically determined by the severity
of the event. Events reported to the Authority are investigated at plant level, while other events are
investigated at craft level. From 1992 onwards, events are classified according to the INES scale, and
previous events were also classified retrospectively. Since 2000, several events have also been analysed by
probabilistic methods.

During the period of 1992-2012 the safety related events that occurred at Paks Nuclear Power Plant were

classified to INES as seen in figure 19.7.1. One INES-1 event took place in the subject period of this report
(in 2012).
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Figure 19.7.1: Number of INES 1, 2 and 3 events from 1990

The INES 1 event was the violation of an administrative limit of the Technical Specifications determining
the safe operational limits and conditions of the units. The primary cooled water system performs safe and
continuous cooling of some equipment. The sections of the system inside and outside of the hermetic
compartments are separated in certain accident situations by way of three isolation valves in series. A
licensed modification, planned by Paks NPP for the main outage, was performed later, during operation of
the unit, on September 5, 2012. In this state it is required to have all the three valves operable. Although it
was provided by way of other valves throughout the modification, so that the isolation safety function,
which is the basis for the limitation was not violated, the exemption from the limitation was not requested
by the Licensee. Therefore, due to the violation of the administrative limitation, the event was evaluated to
be INES 1 (abnormality).

The results of investigations and the corrective measures are widely presented. Responsible personnel and
deadlines related to corrective measures are always defined and as such are always traceable. Not only
single events but also trends are monitored, including the reliability of safety systems. Should any trends be
revealed, modifications or other technical or administrative measures are carried out if needed. Experience
gained from every event is used for educational purposes via simulator training. The permanent and regular
revision of operating instructions and the Technical Specifications offers evidence of the feedback of
operating experience.

Once every quarter, the Operation Control Committee reviews the safety indicators, the lessons learned
from event investigations, and the status of accomplishment of all measures taken. The Operation Control
Committee is an organization operated by the Safety Directorate; it places disputed issues on the agenda for
consideration. The head of the Safety Directorate has the right of decision in this forum.

19.7.2  Feedback of experience of other power plants

It is of vital interest to Paks NPP to learn and make use of operating and other experience imparted by other
installations and international information sources. MVM Paks Nuclear Power Plant Ltd takes part in the
work of significant international nuclear organizations (e.g. International Atomic Energy Agency, OECD
Nuclear Energy Agency). There exists closer co-operation by way of participating in the professional work
of various groups comprising operators of nuclear power plants, such as the World Association of Nuclear
Operators (WANO) and the Club of WWER-440 Operators. The closest cooperation may take place
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between the partner plants. Links such as these enable many kinds of mutually advantageous occasional or
long-term activities to be identified, including joint projects, exchange of experiences, and data supply.

19.7.3  Reviews by external entities
The following table shows international reviews that were carried out at Paks Nuclear Power Plant.

Table 19.7.3. International safety reviews carried out at Paks Nuclear Power Plant

Year Subject of the review Review performed by
1984-1987 | Operation, maintenance Experts invited by the Soviet
annually supplier
1988 OSART (full scope) IAEA
1990 Operation, maintenance Experts from 4 countries invited

by the power plant
1991 Design for safety VO
1991 Post-OSART review IAEA
1992 Peer Review WANO
1992 ASSET IAEA
1993-1996 | Site seismicity - 6 occasions;
seismic safety programme IAEA
— 2 0ccasions
1995 Post-ASSET review IAEA
1995 Peer Review follow-up WANO
1996 Assessment of the accomplishment of safety IAEA
improvement measures
1997 Nuclear Liability Insurance Engineering Inspection | International  experts of the
insurance pool
1997 Quality assurance audit Blayais Nuclear Power Plant
1999 PSA analysis of low power states (IPERS) IAEA
(VEIKI-Paks NPP joint studies)
2000 Pre-OSART mission IAEA, Paks NPP
2001 OSART mission IAEA
2001 Nuclear Liability Insurance Engineering Inspection | International  experts of the
insurance pool
2003 Review of Unit 2 event IAEA
2003 Review of Unit 2 event WANO
2003 Expert mission concerning the development of | IAEA
organizational operation
2004 Expert mission on organizational development IAEA
2004 Follow-up mission of the serious incident that took | WANO
place at Unit 2
2005 Follow-up missions of OSART and expert missions | IAEA
2005 Peer review WANO
2008 Follow-up of peer review WANO
2012 Peer Review WANO

The Moscow Centre of the World Association of Nuclear Operators (WANO) conducted a peer review for
all 4 units of Paks Nuclear Power Plant between February 20 and March 2 2012. The review of the team,
consisting of international professionals experienced in nuclear power plant operation, covered the whole
scope of operating activities of the plant and the determination of areas for improvement and strength in
the operational practice. Since the renewal process of the WANO, which had been launched based upon
the experience gained from the Fukushima nuclear accident, this was the first peer review conducted by the
Moscow Centre of WANO. During the review, the WANO professional team, with the support of the
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professionals designated for each area from the plant’s staff, altogether 9 internationally remarkable good
practice and 18 areas to be improved were identified. The latter areas are those, where places for
improvement are identified in Paks Nuclear Power Plant taking into consideration international best
practice. Based on the recommendations provided by the peer review Paks Nuclear Power Plant compiled
its Action Plan and commenced its implementation.

In conclusion it can be established that all of the safety reviews were terminated with positive general
evaluation, however the experts gave several recommendations based on the international experience to
further improve the safety performance. Implementation of action plans developed for the resolution of the
issues plays a major role in increasing the level of safety.

It is the power plant’s intention to continue the practices followed to date and have the plant assessed by
major international review teams in the future, at least every 3 years.

19.7.4 Radioactive wastes

On September 29, 1997 Hungary signed the joint convention established under the umbrella of the
International Atomic Energy Agency on the safety of management of spent fuel and radioactive wastes,
which was promulgated by Act LXXVI of 2001. A detailed discussion of the issues related to radioactive
wastes and spent fuels can be found in the report submitted within the framework of the Convention; below
only the most important characteristics are cited.

The classification of radioactive wastes takes place in accordance with Decree 47/2003. (VIII. 8.) ESZCSM
of the minister responsible for health on certain issues of interim storage and final repository of radioactive
wastes and radiation health issues of naturally occurring radioactive materials concentrating during
industrial activities.

The safe handling of radioactive wastes of the nuclear power plant is the responsibility of the entity
generating the waste, i.e. MVM Paks Nuclear Power Plant Ltd. The collection, processing and interim
storage of wastes is part of the operating tasks; preparations for safe final disposal are being made within
the framework of a national project.

According to the Act on Atomic Energy and its executive decrees the responsible organization for final
disposal of radioactive wastes and for interim storage and final disposal of spent fuel, closing of the nuclear
fuel cycle together with the de-commissioning of nuclear facilities is the Public Limited Company for
Radioactive Waste Management. Legally, waste generating entities are obliged to create financial resources
for waste disposal and decommissioning by payments into the Central Nuclear Financial Fund. This Fund
also serves to cover the activities aimed at the final disposal of radioactive wastes, namely preparatory
works and assessments. The administrator of the Central Nuclear Financial Fund is the Hungarian Atomic
Energy Authority; the Fund itself is disposed by the minister supervising the Hungarian Atomic Energy
Authority.

Activities aimed at supporting the final disposal of low and medium level radioactive waste from the
nuclear power plant

From 1983 to 1997 low level solid wastes generated by the power plant were transported to Pilispokszilagy
(30 km away from Budapest), within the framework of a contract concluded with the approval of the
Authority. Since 1997, solid radioactive wastes from the power plant have not been transported to the
above-mentioned site. Till the end of 2004 the original capacity of the storage facility had been exhausted.
Based on the safety analysis performed in 2002 a comprehensive safety improvement programme was
launched. In the frame of that, and as a result of the reclassification and repeated processing of the waste
disposed of, additional capacity of several years are released for the disposal of non power plant
radioactive wastes on the site.
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The demonstration part of the safety improvement programme was successfully completed in 2010, during
which removal, selection, processing and re-disposal of the wastes of 4 storage pools took place. Based
upon the experience, the detailed plan of continuation of the safety improvement programme was
developed. In parallel with the preparatory works corresponding to this project, a physical protection
modernization project was also launched.

Relying on the results of surveys and safety analyses of several years to select the subsurface repository site
for low and medium level radioactive wastes of nuclear power plant origin, the vicinity of Bataapati was
selected. Based on the resolution in principle of the Parliament and the positive result of the local
referendum the establishment of the National Radioactive Waste Repository commenced in 2006.

In the first phase of the establishment, by the autumn of 2008, the most important surface facilities of the
National Radioactive Waste Repository were completed, and the commissioning license was granted by the
competent authority on September 25, 2008. By this achievement the interim storage of low and medium
level waste of Paks Nuclear Power Plant preceding the final disposal became possible, at least in respect of
some portion of radioactive wastes (altogether 3000 barrels of 200 I).

The tunnels surrounding the underground repository chambers were completed by the beginning of 2010.
Construction work of the surface of the tunnels was finished during 2011 and the first two chambers
became ready to accept the waste. The competent authority granted the operation license for the surface
facility and the first chamber of the National Radioactive Waste Repository, which came into force on
September 21, 2012.

The first reinforced concrete container containing 9 waste barrels was placed in the facility in December,
2012.

Preparatory work for the final disposal of high level radioactive waste

The Boda aleurolit formation in the Western Mecsek Mountains seems to be potentially suitable for the
disposal of long lived radioactive wastes of high activity level and the spent fuel assemblies (not regarded
as radioactive waste according to the present regulation) generated in Hungarian nuclear facilities.

A research programme aiming at the site selection for high level radioactive waste started in 2003. The
implementation, however, slowed down in 2005 so as to give priority to the construction of the National
Radioactive Waste Repository for low and medium level radioactive wastes.

In 2010, by way of the completion of a final report, the first part of the surface research was completed,
although with a reduced scope as compared to the original plans. After the professional and
methodological review of the results obtained to date the research plan for the next part of surface
research was developed in 2012.

In planning of the subsequent phases of the comprehensive research programme, lasting until the
construction, which shall take into account the service life extension of Paks Nuclear Power Plant and the
new international trends and results emerged recently with regard to closure of the fuel cycle.

Amount of waste stored on December 31, 2012

The amount of low and medium level solid radioactive waste in the nuclear power plant is altogether 9825
barrels of 200 litres.

The amount of liquid waste stored in the plant in the radioactive waste storage barrels is 8060 m®, which

consists of evaporation residue, decontamination solution, ion exchanger resin along with transport water
and evaporator acidifying solution.
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Up to December 31, 2012 45.8 m? of high level radioactive waste was generated altogether, the required
disposal volume of which is 73.3 m®.

20. Plans on safety improvement
This chapter summarizes safety improvement plans and measures to be implemented.

As a consequence of the Fukushima nuclear accident on March 11, 2011, Paks Nuclear Power Plant carried
out a Targeted Safety Reassessment. The Authority approved the report resulted from the reassessment and,
at the beginning of 2012, required the Licensee to implement the safety improvement actions decided by
the plant. The implementation of the safety improvement plan is to be conducted in two phases, until 2015
and until 2018. The safety improvement actions decided upon the Targeted Safety Reassessment makes the
management of severe accidents affecting more units (or spent fuel pools) at the same time possible. The
most important actions are as follows:

a) purchase of high power accident diesel generators protected against beyond design basis external
hazards;

b) implementation of containment overpressure protection occurring during severe accident;

¢) construction of alternate cooling of the spent fuel pools;

d) construction of a Protected Command Centre and a Backup Command Centre protected against
beyond design basis external hazards;

e) construction of alternate water supply possibilities by taking into account all coolant resources
nearby the site (bank filtered wells, fishing lakes, water discharge (hot water) canal, tanker truck
supply);

f) improvement of reliability of electric power supply from an external network;

g) development of a severe accident simulator.
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ANNEX 1: DETAILED DESCRIPTION OF IN-SERVICE INSPECTIONS
Types of operational tests

The preparation, scheduling, performance, evaluation and documentation of tests and inspections
performed regularly or in an ad hoc manner on systems, sub-systems and components of the nuclear power
plant are regulated by the instruction of MVM Paks Nuclear Power Plant Ltd.

On the basis of the instruction, the processes and activities related to tests are regulated in the following
classification:

¢ in-service technological test — this is a function for testing systems in standby state of operation
while by the lowest risk possible;

¢ unit shutdown technological test — this checks the operability of components and systems taking
part in the shutdown, and obtains information for maintenance work;

o overhaul technological test — this enables one to check the operability and function of components
and systems maintained during overhaul,

¢ unit start-up technological test — this is a full-scope test following maintenance;

e non-scheduled technological test — this is a full-scope or partial testing that is necessary for
verifying operability.

Scheduling of in-service tests

The tests in the first step are scheduled on an annual basis, the annual time schedule is prepared by
considering the cycle times of tests. For the branches of multiple, redundant systems, tests are scheduled
for different times. Specific dates and times of the performance of tests are decided upon at weekly
planning meetings, when the operational status of the unit and the permissible deviation in cycle times are
already known. Those tests prescribed in the Technical Specifications are planned from overhaul to
overhaul. With these in mind, the allowed cycle time difference is =4 days.

Evaluation of in-service tests

The records evaluating the tests are the basic documents for verifying acceptability. Evaluation is done by
the organization responsible for the performance of the test. As a result of the evaluation the maintenance,
reconstruction, quality management concepts and cycle times may be modified.

All records of operational technological tests have been kept by the power plant since 1992 and they have
been processed carefully.

Over a period of time the in-service tests performed have verified the adequate availability of components,
structures and systems and means of protection. In some cases, supplementary measures had to be taken as
a result of an unsuccessful test, but the operational safety of the units has never been jeopardized, and no
unit has ever been shut down for this reason.

Tests related to overhauls

During overhauls three groups of tests are performed:
o before shutting down the unit, tests are scheduled to verify the systems necessary for shutdown and
cooling;
o during the overhaul of the unit, upon completion of the maintenance of safety systems, the adequacy
of these are tested before handing over the next system for maintenance;
o after the overhaul of the unit, the systems necessary for start-up and operation of the unit are
thoroughly tested.
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Tests are scheduled depending on technological conditions. The sequence of tests and the conditions for
establishing further operational states are regulated.

Among the above listed groups the one performed after the unit overhaul contains the most tests. These are
the following:

functional and interlock tests of individual components;

tightness and pressure testing of systems;

full logical and real functional testing of protection systems;

hydraulic pressure test of the main cooling circuit and of steam generators, depending on cycle
times;

integral tightness test of the hermetic zone;

o criticality tests on the reactor, in order to verify the physical calculations;

o unit star up tests performed at different power levels.

The scope of tests to be performed after weekend maintenance is decided after special consideration, when
the nature of interventions and the time elapsed are already known.

Introduction of electronic testing instructions in relation to extension of service lifetime means a significant
change in the system of tests. The essence of the method is that the testing process is supervised by the unit
computer, thus information occurring during the test is recorded, and the subjectivity about measuring of
valve running times is eliminated. The application of the method means important contribution also to the
frequency test of rotating machines. Data of electronic testing instruction may be processed within the
system of origin and can be uploaded to the central database where, as lifecycle data, may be analysed
further. Data obtained from the system forms the basis of development for a symptom-based maintenance
strategy.

System of requirements relating to material testing

In Paks NPP, the unified programme and criteria for periodic material testing were elaborated
simultaneously with the commissioning of the units and on the basis of Soviet requirements and standards,
pre-commissioning tests and international experience, and with the involvement of domestic research
institutes.

These requirements were approved by the National Energetics and Energy Safety Engineering Inspectorate,
competent at that time, and any modification requires the permission of the Authority. During the
preparation for the service life extension of the units these documents were revised according to modern
requirements. The documents are revised regularly and necessary changes are made.

The Nuclear Safety Code issued as Annex to Govt. Decree 118/2011. (VII. 11.) Korm. on the nuclear safety
requirements for nuclear facilities and on the corresponding regulatory proceedings requires the in-service
inspection of nuclear power plant components. It stipulates that the Licensee shall develop and implement a
documented in-service inspection programme in relation to systems, structures and components important
to nuclear safety to demonstrate the integrity of the aforementioned systems, structures and components
and determine the actions necessary to maintain the safe conditions.

In-service inspection

The scope of in-service inspection is defined by material testing programmes, which specify the testing
area, the method of testing, the scope and frequency of testing, reference to the corresponding item of the
acceptance standards, technological conditions needed for the test, engineering safety requirements and the
anticipated method of documentation for each component element or group of components. The full-scope
periodic and non-destructive material testing of primary and secondary circuit equipment comprises the
following units:
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reactor and its sealing units;

upper chamber;

reactor internals;

main circulating pipeline;

steam generators;

pressurizer;

hydro-accumulators;

primary circuit components and piping;
local sealing;

secondary circuit components and piping;
clamping structures;

fuel containers.

The criteria for the evaluation of tests are contained in the volume entitled "General Methodology and
Acceptance Standards for Non-Destructive Material Testing".
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ANNEX 2: AGEING MANAGEMENT
Basic concepts of ageing management

The nuclear power plant meets the regulatory requirements related to ageing management, which enables
the plant operator to create the safe conditions for operation of the plant even beyond the design lifetime
(30 years). This concept is in accordance with

¢ international (mainly US) and domestic experience related to ageing and lifetime management;

o the aspects of nuclear safety;

¢ the continuous development of scientific and technical knowledge.

MVM Paks Nuclear Power Plant Ltd. conducts a systematic lifetime management activity for the

components of safety classes 1-3, and for those that do not belong to safety class but whose failure may

jeopardize the operation of components providing a safety function. According to the concept:

e The technical conditions of the required safety level for components fulfilling an active function is
ensured by utilizing the maintenance effectiveness monitoring system;

e Environmental qualification is made for electrical and 1&C components operating under harsh
environments, and the qualified state is continuously maintained;

e Systematic ageing management is conducted for components fulfilling passive function: (1)
individually for critical components, (2) in groups for other components (component groups).

The systematic ageing management in relation to components fulfilling passive function includes consists

of:

e determination of postulated degradation mechanisms and ageing sensitive locations;

o application of measures mitigating and preventing ageing mechanisms;

e determination of parameters to be inspected for ageing monitoring;

o timely detection of ageing effects by operational and in-service condition testing (e.g. technical

safety reviews, non-destructive material testing, operational tests.);

monitoring of aged condition (ageing monitoring system), status evaluation;

o development of acceptance criteria used for status evaluation;

o development and implementation of corrective measures for non-compliances (e.g. repair,
replacement, administrative measures);

e improvement of efficiency of component ageing management programme (feedback of condition
information into the programme);

e possibility of administrative verification regarding ageing management (quality management,
coordination, documentation);

e utilization of operational experience feedback.

These activities are performed in approx. 150 ageing management programmes, the technical aspects
and contents of which are in compliance with the Hungarian requirements and, additionally with the
international practice (US NRC NUREG 1801, International Atomic Energy Agency Safety Guide
NS-G-2.12).

Selection of critical components

The components screened for ageing management were selected primarily during the review of equipment.
These components play a prominent role in the cooling and safe shutdown of the reactor core, and of
structures inhibiting the release of radioactive substances (principle of defence-in-depth). During the
selection procedure, the document Technical Report Series 338 of the International Atomic Energy Agency
entitled "Methodology for the Management of Ageing of Nuclear Power Plant Components Important to
Safety" together with the related Hungarian regulations in the Nuclear Safety Code issued as Annex to
Govt. Decree 118/2011. (VII. 11.) Korm.
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As a consequence of taking the above aspects into account the plant performs systematic ageing

management with regard to passive components in safety classes 1-3 (about 25,000 items/unit). The

components covered by the ageing management programme belong to one of the following groups:

(1) Items listed in the Nuclear Safety Code as critical components. Ageing management of each of these
components is performed individually.

(2) Components managed on system component group (commodity group) level. Several components
aged similarly belong to the same group.

The set of critical components is the same, the items of which need long term lifetime management activity
or the replacement of which would mean serious financial and technical challenge. The critical components
are as follows:

reactor pressure vessel;

reactor pressure vessel internals;

reactor pressure vessel supporting structure;

reactor control rod drive mechanisms;

nozzles of main circulating loop and the connected pipelines;

pressurizer;

steam generators;

main gate valves;

main circulating pumps;

seismic reinforcement of main components.

Regarding the other mechanical components and civil structures, the plant may decide if it performs ageing
management in commodity groups or by way of an individual ageing management programme. Regarding
electric instrumentation and control components operated in a harsh environment, the plant shall perform
equipment qualification.

Procedures

The plant implements comprehensive ageing management as required by the Nuclear Safety Code.
Examination of technical issues related to systems, structures and components, determination of ageing
management related tasks, implementation of the comprehensive ageing management and operation of
specific ageing management programmes are based on the procedure “Operation of ageing management
programmes”. The procedures specify and harmonize the tasks of the organizational units involved in the
implementation of ageing management.

Current status of ageing management

Taking account of the differences the ageing management in the plant is carried out within the four crafts:
mechanical, electric, 1&C and civil engineering. The systematic and coordinated activity is ensured by the
respective procedures.

Component-specific ageing management programmes have been developed by the crafts, based on which
the implementation of the comprehensive ageing management is performed. Electric craft is an exception,
where ageing management of cables according to specific programmes are only the supplements of
environmental qualification. During the development of specific ageing management programmes the
formerly applied condition monitoring programmes and results had been used.

Results of ageing management are of major significance in the licensing process of lifetime extension in the
determination of the technical and safety margins of important equipment and in the development and
implementation of lifetime management strategy. Ageing management utilizes the domestic and
international good practices and results. New, previously not known degradation processes may arise
during the work, for the learning of which the targeted research and development might assist.

Sixth National Report 74 Hungary



ANNEX 3: SITE EVALUATION OF PAKS NUCLEAR POWER PLANT
Meteorology

Based on the measurements performed at Paks, the annual mean temperature is slightly increasing. The
length of extremely cold periods (25 °C below zero) spans a few days only. Experience shows that the
nuclear power plant is able to prevent the freezing of components caused by such cold weather by taking
temporary measures. It is often the Paks meteorological station that report the most intensive night cooling
in the entire country, as the sandy soil of the region allows strong heat emission, thus the microclimatic
layer cools down more easily on clear nights. No specific tendencies can be found regarding maximum
temperatures.

Distribution of precipitation shows great variation, and this is obviously caused by the proximity of the
River Danube.

The dominant wind direction is north-westerly though surveys have found that north-easterly winds are
becoming more predominant during winter. No significant new trends have been found concerning wind
speeds.

Other effects (e.g. hurricanes, extraordinary rain or snow) are so rare in the region that they were not even
taken into account when the plant was designed. Protection against external natural hazards has been
completed. The administrative and technical actions intended to manage the deficiencies have mostly been
completed.

Since the installation of the nuclear power plant, weather conditions have proved to be rather capricious
within the range of values characteristic for Hungary's climatic zone, but it cannot be shown that the plant
has had any effect on the microclimate. For the time being, climatic changes have not affected the safe
operation of the nuclear power plant.

Since the installation of the nuclear power plant, weather conditions have proved to be rather capricious
within the range of values characteristic for Hungary's climatic zone, but it cannot be shown that the plant
has had any effect on the microclimate. For the time being, climatic changes have not affected the safe
operation of the nuclear power plant.

Hydrology

In the vicinity of the site the only significant surface water is the River Danube, which is of slightly low-
course nature here. The power plant is situated at 1,527 river km from the mouth of the Danube. The
Danube is well regulated in the region.

The average yield of the river in the region is 2350 m*/s, the water speed is 1m/s, the average height of the
water is 88 m above Baltic Sea level.

The quantities of warmed cooling water discharged into the Danube from the power plant are as significant
as the amounts of heat flows that determine the natural heat balance of the river, thus the natural river water
may become heat polluted under unfavourable conditions. If all four units are in operation during autumn,
some 10 to 11% of the total yield of the river has to be removed for cooling. The plume of hot water
returned to the river completely mixes on its way to the border of the country (some 80 km), but no obvious
temperature rise can be measured after the midway of this section. According to Decree
15/2001. (VI . 6.) KoM of the minister responsible for environment and the water use license issued jointly
for the four units, the warming of the cooling water returned to the river may not exceed 11 °C, or 14 °C if
the temperature of the water is below 4 °C. The cooling water temperature is continuously measured by the
Licensee; the limit has never been exceeded. The maximum temperature of the hot water stream must not
exceed 30 °C at a distance of 500 m from the point of entry. This parameter is randomly checked by the
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competent authority, the measured values have never exceeded the set limits. To date, the temperature of
discharged water has never consistently reached these limit values.

By comparison with previous data, the water quality has improved. This can be explained by the fact that
industrial and agricultural production have fallen back both in Hungary and in certain neighbouring
countries where our river waters mostly originate.

Statistical analyses of floods with different probabilities of occurrence have assessed the differences
between icy and ice-free conditions of high water levels. The flood level with a probability of 10™/year
(0.01%) is 96.36 mB (above the Baltic Sea) as calculated for icy waters and 95.62 mB as calculated for ice-
free waters. Floods usually begin at the 93.3 mB water-level, and the frequency of this does not even reach
1 day/year (0.18 day). The landfill level of the power plant site has been defined at 97.00 mB; this level is
40 cm higher than the formation level of the flood-control dike in the vicinity of the power plant, and
24 cm higher than the highest water-level calculated to occur once every 10,000 years.

Assessment by earth sciences

Geology, tectonics

Geological research has shown that there are three main groups of formations in the geological composition
of the region: pleistocene-holocene surface sediments, neogene basin sediments, and the paleozoic-
mezozoic basin basement.

Seismic-tectonic characteristics

The final evaluation of the seismicity of the site was elaborated with the help of experts of the International
Atomic Energy Agency and accepted by the Authority. The value considered in original design was 6 on
the MSK scale based on the catalogue of historical earthquakes in Hungary and on the isoseistic map that
can be drawn from this. Seismicity is low in Hungary as a whole, even though stronger vibrations (with
epicentre intensities of about 8 on the MSK scale) do occur, they are few in number. These are rather
unevenly distributed regionally. Based on the frequency of seismic disturbances in the time period from the
middle of the 19th century to the present day, a quake of intensity 4 on the MSK scale can be expected
once a year while one of intensity 8 (MSK scale) may occur once every 40 to 50 years. Relations between
known tectonic elements and available seismologic data can be shown only in certain cases. The focal
depth of quakes in Hungary is usually 9 to 12 km, and the quakes are usually of the strike-slip nature.

The characteristics of an SL-2 earthquake (maximum horizontal acceleration, uniform hazard response
spectra) were determined by calculation using probabilistic seismic hazard analysis based on a 10,000 year
repetition rate. Calculation of free-field characteristics has taken into account the non-linear transmission of
upper loose soil layers. Input for these calculations was taken from the results of the site geo-technical
study programme. For maximum free field horizontal acceleration of an SL-2 earthquake a value of 0.25 g
has been accepted.

On the seismic profiles taken at the site and its surroundings, several fault lines can be observed in the
Pannon layer, which suggest movements 6 million years ago. Based on the data obtained it can be
presumed that the fault lines generally follow the W-SW - E-NE direction, while a few of them follow the
SW->NE direction. At the same time none of the profiles of the minimum 45,000 year old Quaternary
upper layer had fault lines. Detailed geological and geophysical analyses performed at the site and its
surroundings show that there is no obvious sign of a Quaternary fault. No Pannon structure can be related
to measurable activity. No Quaternary faults can be found in the loess to the west of the site either.
Deterministic analyses showed no faults reaching the surface. In spite of this, low-probability activity of
structures within the Pannon layers around the Paks site was taken into consideration in the probabilistic
risk analysis.
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Joint evaluation of data of micro-seismic monitoring put into operation in 1995 and that from the recent
neo-tectonical scientific results was performed in 1998. These studies justified that the assumptions taken
as the basis for the evaluation of site seismicity and for analysis of the present activities were correct; there
is no need for their revision. Microseismic monitoring is being continued by Paks Nuclear Power Plant Ltd
and the results are annually published for scientific purposes.

Soil liquefaction

The basis for the assessment of soil liquefaction was a detailed geotechnical analysis of the site, following
the recommendations of the International Atomic Energy Agency (50-SG-S9). The upper soil layer (about
30 m) at the site is young river-water with sandy, gritty, loose sediment with a shear wave speed of 250 to
355 m/s. This covers the Pannon layer of around a minimum 500 m/s shear wave speed. The quality of the
soil meets the requirements for foundations.

On the areas not exposed to the pressure at the base of buildings, the probability of soil liquefaction is less

than 10*/year, thus in the case of a maximum design basis earthquake with a probability of 10™/year, no
soil liquefaction can be expected.
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ANNEX 4: MAINTENANCE AND INSPECTIONS

The maintenance of the power plant aims at ensuring a high technical standard of equipment and the
nuclear safety thereof; and to maintain its operability through reasonable expenditure. The key element of
the maintenance system is that of being well planned with optimal realization of preventive maintenance
and condition dependent maintenance. Certain components may operate until failure, this is also part of
the maintenance strategy.

General overhauls consist of the following activities:
o technical and safety reviews implemented within the In-service Inspection Programmes;
periodic and individual maintenance works;
inspections laid down by material testing frame programmes;
work prescribed by the authorities;
repairing failures occurred during operation;
safety improvement measures, modifications, reconstructions.

Periodic maintenance work performed on units in operation is accomplished on equipment with sufficient
backup that can thus be handed over during the rated operation of the given unit. This reduces the work to
be done at overhauls.

Regular maintenance circles serve as means of assessing the condition of operating equipment or those in
stand-by mode. Maintenance or repair of equipment is scheduled on the basis of the potentially revealed
deficiencies.

Preparation is a key element of maintenance, which is the task of the centralized technical organization.
Such a task is, for example, the management of the activities of preventive maintenance programme in the
work management system and compilation and updating of the documentation describing the operation
history of the equipment.

Overhaul strategy

One of the most important factors affecting the availability of the power plant is the time required for
overhauls. Recently, considerable efforts have been made to optimize or, if possible, decrease this time
period.

The long-term strategy is aimed at implementing a series of measures that can reduce the time taken by
overhauls to an optimal level both from the aspect of economic efficiency and the adequate use of the
workforce.

A new element is the “interim overhaul” within that unit, where the inspection cycle has been changed to 8
years in relation to mechanical components of safety class 1.

e Short overhaul: works to be performed cyclically, and repair of spontaneous failures.

e Interim overhaul: fuel loading and unloading, barrel removal, internal inspections of main gate
valves and valve revision that can be implemented at low reactor level.

e Long overhaul: fuel loading and unloading, inspection of reactor pressure vessel and vessel
internals, internal inspections of main gate valves and valve revision that can be implemented at
low reactor level, hydrostatic pressure test of steam generators (interim overhaul can be
implemented if necessary).

The order of executing maintenance activities

The activities of maintenance, as a main process of the plant, are regulated under the production subsystem
and the hierarchically subordinated process instructions and procedures. These documents include:
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the systems and components in question and their parts;

maintenance related preparatory activities;

the activities to be performed;

documentation, evaluation and experience feedback of maintenance activities;
materials used directly or indirectly during the activities.

Corresponding to maintenance, quality supervision activities are performed in accordance with regulating
documents of main processes of inspection and industrial safety.

The system of requirements ensures that all activities corresponding to civil, electrical, instrumentation and
control and mechanical engineering related maintenance of the power plant are of adequate quality. Several
kinds of supervising methods and regulation guarantee were introduced at Paks NPP.

Compliance with quality requirements is inspected during maintenance supervision and quality control
activities; in some cases HAEA staff also inspects the activities.

The basic documents of maintenance work are the work instructions, maintenance instructions and the
corresponding quality control plan, technical decision sheet, along with the maintenance records, plans,
technology descriptions and permits.

The procedure for the scheduling of major and minorl overhauls includes all tasks related to
documentation and specifies the responsible personnel. The management body of the overhaul scheduling
is the Maintenance Working Committee. Its work is regulated by conference rules. The implementation of
the overhaul is determined by the overhaul authorization plan, the overhaul net diagram, and other
directives in force.

Separate instructions regulate the planning and accomplishment of planned preventive and periodic
maintenance work. The lowest level of maintenance regulation consists of several hundred equipment-
specific maintenance technologies.

The method of involving external contractors in maintenance is also regulated in detail. External
contractors are involved in order to accomplish individual tasks on the grounds of classical service
contracts. The factors ensuring supervised work are: the contract, the authorization of the applied
technology, the system of work instructions, the handing-over of the working area, and the obligatory
inspection exercised by executives of the given professional area.
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ANNEX 5: ENFORCEMENT POLICY OF THE HAEA
The main elements of the enforcement policy of the Hungarian Atomic Energy Authority are as follows:

e Compliance with the conditions set out in the obligatory requirements; compliance with its actions -
in harmony with international practice, assessment of the problems based on safety significance.

o |t is expected that the effective regulations be followed on a voluntary basis by everyone concerned;
based on this assumption the HAEA expects voluntary and independent revealing, reporting, and
correction of any possible deviations from requirements. The HAEA's enforcement activities relate
to those cases deviating from this approach.

e The policy declares that the goal is to support the efficient prevention and the introduction of the
possible earliest actions, with enforcement, if necessary. Detailed aspects and are given in the
procedure.

o Enforcement is strictly realized within the framework of the legal background, and does not extend
to other occurrences that may take place despite careful prevention activities.

o Enforcement measures are necessary only after establishment of the infringement of requirements if
compliance with the obligations could not be achieved without such intervention, or would be
subject to delay, or the severity of occurrences demands explicit sanctions to prevent any
recurrence.

e When the urgency and severity of regulatory enforcement actions are justified, at first the direct
impact of infringements related to safety are assessed, and secondly their potential future impact on
safety shall be assessed.

Implementation of the enforcement policy is regulated by a procedure. The procedure relies on the general
rules of public administration procedures. The procedure also addresses the situation when the violation of
more obligations exists; when they are necessary, expedient or possible to be assessed in the framework of
one procedure; and how the resultant safety significance of more infringements can be determined. The
procedure discusses in detail against what standards and according to what aspects it is necessary to assess
the safety significance of the violation of a prescription. The basis for assessment of severity is the safety
classification of the system or equipment to which the violation corresponds and the type of requirement
breached. Before its introduction the comments of MVM Paks Nuclear Power Plant Ltd., as the largest
Licensee, was sought in connection with the elaborated procedure.

The maximum fine is determined by Govt. Decree 112/2011. (VII. 4.) Korm. The fine shall be at least
50,000 HUF, but shall not exceed

¢ 50,000,000 HUF for the licensee of the nuclear power plant in nuclear safety cases,

e 5,000,000 for the licensee of other nuclear facilities.

It is extremely important that the fine is only one of the tools of law enforcement. Other tools to be used
before or together with fining:
e warning of the license and call upon to correct a non-compliance or infringement, setting a fair
deadline;
order of obligations with deadline;
limit the operating conditions;
limit the validity of the license;
revoking of the license.

The law enforcement procedure was developed in 2002 and has been used ever since. There were three
cases when fines have been imposed since the entering into force of the enforcement procedure.

There were three more cases when the procedure was initiated, but the case was terminated without
imposing a fine after clarification of the facts:
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The Authority did not impose fines on the nuclear facilities between 2009 and 2012, but utilised the other
legal instruments of law enforcement listed above.
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ANNEX 6: ACTIVITY AIMED AT EXTENDING PAKS NPP OPERATION
Preliminaries

The owner of Paks Nuclear Power Plant declared, as a strategic goal in 2001, to extend the original design
lifetime of 30 years of the units 1-4 by an additional 20 years, following a study of service life extension
and its economic feasibility. This strategic goal, after the specification of necessary tasks and preparatory
works, was confirmed by an assembly resolution of the owner, based on which MVM Paks Nuclear Power
Plant Ltd launched the project aimed at the founding and licensing of the service life extension. In the
frame of the service life extension project, the Licensee performed the two major tasks for licensing: it
prepared and founded the environmental license application for service life extension and elaborated and
founded the programme with the intention of creating the conditions for the planned service life extension.

The HAEA has verified the programme and its attached documentation, and has not identified any such
deficiency which would have excluded the possibility of service life extension. The HAEA supplemented the
elements/tasks of the service life extension programme by specifying additional requirements in its
resolution and, in a separate resolution, specified additional tasks that were not directly related to the
preparation of service life extension but were revealed during the review of the programme.

Activities in the service life extension project between 2010 and 2013

The implementation of the Service Life Extension Programme started under the coordination of the Service
Life Extension Implementation Project from 2010. The programme contained the tasks decided by the
plant, supplemented by the Authority, other tasks planned in other technical fields to create the conditions
for the service life extension and tasks related to modification of technical practice of the limited company.
The implementation project lasts from 2010 until the new license for operation of unit 4 scheduled in 2017
is obtained.

The Authority decides on licensing of service life extension of the units based on the assessment of license
applications to be submitted for each unit. It shall be described in the license application that the
programme introduced in the service life extension documents and assessed and supplemented by the
Authority has been successfully finished by Paks Nuclear Power Plant and that it has prepared the given
unit for the operation during the extended lifetime. The design lifetime of Unit 1 of Paks Nuclear Power
Plant expired at the end of 2012 and the plant therefore submitted the application for extending the service
lifetime to the HAEA on December 5, 2011.

During 2012, the implementation of the tasks of the service life extension program continued. The tasks
consisted of activities to finish some of those not yet completed in relation to Unit 1 but, considering that
the license application shall be submitted for unit 2 by December 2013 at the latest, the preparatory tasks
for this were more and more important.

As part of licensing, the nuclear authority held a public hearing on October 4, 2012 in Paks, in which the
employees of the plant also actively participated. Thanks to the extraordinary efforts during the
preparation, the public hearing took place without any problems. MVM Paks Nuclear Power Plant, at the
request of the HAEA, has prepared a summary for the public.

Beyond that, it was also an important task in 2012 to update the Final Safety Analysis Report in
accordance with the requirements for service life extension, which was completed by the deadline.

After considering all these issues, on December 17, 2012 the Hungarian Atomic Energy Authority granted

the operating license for Unit 1 of Paks Nuclear Power Plant for the period from January 1, 2013 to
December 31, 2032.
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Additional tasks from the operation license of Unit 1

Most of the conditions and tasks in the regulatory resolution on service life extension are general, not
directly related to the service life extension. For example, such are the limitations on the reactor thermal
power, stipulations on the release limits or the paragraphs describing the reporting obligations. These are
meant to continue the former practice for the extended service life.

There are some requirements however, that directly address the service life issue: particular material
testing tasks, completion of some modifications and further calculations, analyses and evaluation which
are set out as the basis for further operation.

License of the Hungarian Energy Authority

The license of the HAEA issued on December 17, 2012 on the service life extension of Unit 1 of Paks
Nuclear Power Plant is a legal reason, according to Govt. Decree 273/2007. (X.19.) Korm. about the
implementation of certain orders of the Act LXXXVI of 2007 for modifying the electric power production
operation license of Paks Nuclear Power Plant. Accordingly, Paks Nuclear Power Plant has applied for a
new electric power production operation license. The Hungarian Energy Authority has granted the license.
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l. Acts

ANNEX 7: LIST OF LAWS

Act IV of 1978, then (from

on Penal Code

02.07.2013) Act C of 2012.

Act CXV1 1996 on Atomic Energy

Act | 1997 on the promulgation of the Convention on Nuclear Safety
concluded in Vienna on the 20th of September in 1994 under
the umbrella of the International Atomic Energy Authority

Act CXL of 2004 General Rules of Administrative Proceedings and Services

Act LXXXII of 2006

on the promulgation of safeguards agreement and protocol on
the implementation of Article 111, (1) and (4) of the Treaty on
the Non-Proliferation of Nuclear Weapons, and on the
Additional Protocol enclosed to the Agreement.

Act LXII of 2008

Publishing Amendments to the Convention on the Physical
Protection of Nuclear Material, Adopted by the International
Atomic Energy Agency (IAEA) in 1979 and Published by
Legal Decree 8 of 1987, Signed on 8 July 2005 at the
Diplomatic Conference Organised by the IAEA

Act XLIII of 2010

on central state administrative organs and on the legal status
of government members and state secretaries

Act CXXVIII of 2011

on disaster management and amendment of certain
corresponding acts

Act | of 2012

on Labour Code
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http://www.iaea.org/Publications/Documents/Infcircs/Others/inf449.shtml

Il. Government Decrees

Govt. Decree 275/2002. (XII.
21.) Korm.

on the monitoring of radiation levels and radioactivity
concentrations in Hungary

Govt. Decree 314/2005. (XII.
25.) Korm. rendelet

on environmental impact study and licensing procedure of
unified environmental use

Govt. Decree 136/2008. (V.
16.) Korm.

on promulgation of first modification of Espoo Convention
on Environmental Impact Assessment in a Transboundary
Context of the UNO approved on February 17, 2001 in Sofia
and of its second modification approved in Cavtat on June 4,
2004

Govt. Decree 179/2008. (VII.
5.) Korm.

on the promulgation of the agreement on support and
financing of repatriation of spent fuel of the Budapest
Research Reactor concluded between the Government of the
United States of America and the Government of Hungary

Govt. Decree 204/2008.

(VI1.19.) Korm.

on the promulgation of the agreement on cooperation
regarding repatriation of spent fuel of the Budapest Research
Reactor concluded between the Government of the Russian
Federation and the Government of Hungary

Govt. Decree 34/2009. (1l. 20.)
Korm.

on licensing of transboundary shipment of radioactive wastes
and spent fuels

Govt. Decree 167/2010.

(V.11.) Korm.

on the National Nuclear Emergency Response System

Govt. Decree 323/2010. (XII.
27.) Korm.

on the National Public Health and Medical Officer Service,
on fulfilment of public health administration tasks, and on the
designation of pharmaceutical administration organ

Govt. Decree
4.) Korm.

112/2011. (VII.

on the scope of activities of the Hungarian Atomic Energy
Authority in connection with its international obligations
including the European Union, its authority and penalizing
rights, the assignments of its co-authorities and on the
Scientific Committee assisting the HAEA's activity.
(Regulation for establishing an authorization system,
responsibilities of the operator, inspection and enforcement)

Govt. Decree
11.) Korm.

118/2011. (VII.

on the nuclear safety requirements for nuclear facilities and
the procedures of the Hungarian Atomic Energy Authority in
nuclear safety regulatory matters

Govt. Decree 190/2011. (IX. | on physical protection requirements for various applications

19.) Korm. of atomic energy and the corresponding system of licensing,
reporting and inspection

Govt. Decree 234/2011. (XI. | on implementation of Act CXXVIII of 2011 on disaster

10.) Korm. management and amendment of certain corresponding acts

Govt. Decree 246/2011. (XI. | on safety perimeter of nuclear installation and radioactive

24.) Korm. waste repository

Govt. Decree 247/2011. (XI. | on independent technical expert proceeding in nuclear energy

25.) Korm. issues
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I11. Ministerial decrees

Decree 16/2000. (V1. 8.) EiM
of minister of health

on the execution of certain provisions of the Act CXVI of
1996 on Atomic Energy

Decree 15/2001.(VI. 6) KoM
of minister of Environment

on radioactive discharges to air and water during the use of
atomic energy and its control

Decree  47/2003. (VIII. 8.) | on certain issues of interim storage and final disposal of
ESzCsM decree of minister of | radioactive wastes, and on certain radiohygiene issues of
health, social affairs and | naturally occurring radioactive materials concentrating during
family industrial activity

Decree 7/2007. (111. 6.) IRM of
minister of justice and law
enforcement

on the rules of accountancy for and control of nuclear
material

Decree 19/2007. (VIII. 29.)
OTM of minister of Local
Authorities and Rural
Development

on specific fire protection rules for use of atomic energy and
on the enforcement of the rules by the authorities

Decree 47/2012. (X. 4.) BM of
minister of interior

police tasks corresponding to the use of atomic energy

Decree 55/2012. (IX. 17)
NFM of minister of national
development

on special professional and further education of employees of
nuclear installations, and on the scope of professionals
authorized to perform activities corresponding to use of
atomic energy
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http://www.haea.gov.hu/web/v2/portal.nsf/att_files/jogszabalyok/$File/16_2000e.pdf?OpenElement
http://www.haea.gov.hu/web/v2/portal.nsf/att_files/jogszabalyok/$File/16_2000e.pdf?OpenElement
http://net.jogtar.hu/jr/gen/hjegy_doc.cgi?docid=A0700007.IRM
http://net.jogtar.hu/jr/gen/hjegy_doc.cgi?docid=A0700007.IRM
http://net.jogtar.hu/jr/gen/hjegy_doc.cgi?docid=A0700007.IRM
http://net.jogtar.hu/jr/gen/hjegy_doc.cgi?docid=A0700019.OTM
http://net.jogtar.hu/jr/gen/hjegy_doc.cgi?docid=A0700019.OTM
http://net.jogtar.hu/jr/gen/hjegy_doc.cgi?docid=A0700019.OTM
http://net.jogtar.hu/jr/gen/hjegy_doc.cgi?docid=A0700019.OTM
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ANNEX 8: NATIONAL ACTION PLAN OF HUNGARY ON THE IMPLEMENTATION ACTIONS
DECIDED UPON LESSONS LEARNED FROM THE FUKUSHIMA DAIICHI ACCIDENT

The annex contains the description of actions ordered in Hungary based on the experiences gained from
the Fukushima accident in the same form as it was submitted to the European Commission by Hungary.

Accordingly the information in the annex is unchanged, including its own title page, internal table of
contents and page numbering.
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Introduction

The accident at the TEPCO Fukushima Daiichi NPP triggered the European Council to
conclude that the safety of all EU nuclear power plants should be reviewed, on the basis of
comprehensive and transparent risk and safety assessment [1] - the so called stress tests. The
official Hungarian denomination of this assessment was "Targeted Safety Re-assessment”
(TSR). The stress tests consisted of three main steps: a self-assessment by licensees, followed
by an independent review of the results and preparation of a national report by the national
authorities, and by a third phase of international peer reviews. The peer review also consisted
of 3 steps: an initial desktop review of the national reports, three topical reviews in parallel
(namely: external initiating events, loss of electrical supply and of ultimate heat sink, and
accident management) when the reviewers discussed the national reports with the authors of
the reports; then visits were conducted by international expert groups at the national
authorities and at the site of one nuclear power plant in each of the 17 participating States
concerned. This last phase meant the conclusion of the country reports.

In Hungary, the Hungarian Atomic Energy Authority (hereinafter referred to as the HAEA or
the authority) issued the requirements for operator’s re-assessment [2] shortly after the
publication of the ENSREG requirements [1]. The nuclear power plant completed the re-
assessment and then the Authority prepared and submitted the national report [3] to the
European Council by the deadline.

As the result of the first two steps of the international peer-review, draft country reports were
drawn up on the basis of the reports of the national authorities and the consultations. These
draft country reports still contained a "list of open questions" requiring further discussion,
which provided basis for the third review phase to be concluded on the scene. The Hungarian
party provided the review team with further information regarding the open questions even
before the commencement of the third review step. During the visit phase, the review team
conducted a site walk-down in addition to discussions with the experts of the authority and the
operator, In the course of the site visit the international experts received clarification and
explanatory information and visited the locations, reviewed equipment as well as the relevant
procedures, which were referred in the National Report [3].

The international peer-review concluded that Hungary submitted a comprehensive National
Report [3], which presented the appropriate analyses and their results. Hungary provided
further detailed answers and explanations to the questions asked during the presentation of the
report. During the national review both the authority and the operator provided appropriate
explanations and justifications, as well as they allowed the international experts to observe the
relevant documentation. The peer-review team was allowed to visit all relevant locations
during the site walk-down.

The general statements of the country report on Hungary [5] on the basis of international peer-
review were:

o The nuclear power plant is in compliance with the licensing conditions, able to
withstand the loads induced by a design basis earthquake, flood or by extreme weather
conditions; additionally, the facility is prepared for those design basis events, which
entail the total loss of the electric power supply or the ultimate heat sink.

e The design basis established during the construction of the plant was extended through
a series of safety improvement programmes (e.g. free surface acceleration, occurrence
frequency of external threats) during the service life of the plant.

e Regulatory requirements were not in existence for events beyond the design basis at
the time of the construction of the plant, but they are now established and the plant is
in compliance with them thanks to the completed modifications.



e As a condition for the planned service life extension the authority requested the
completion of all modifications in connection with the management of severe
accidents. (These modifications had already been completed on Unit 1, since the
service life extension licensing procedure of this unit finishes in 2012).

In addition to those mentioned above, in the course of the TSR process the operator proposed
several corrective actions in order to increase the safety margins [3]. The HAEA overviewed
and accepted the proposed actions and, together with a few additional actions, issued a
decision [10] on their implementation and the preparation of a detailed implementation action
plan.

The actions to be implemented for increasing the margins require detailed analyses and
further preparation. Consequently, the authority required the preparation of the above
mentioned action plan, which includes the detailed description of each action, the schedules of
their planned implementation and the final deadlines thereof. This action plan [11] was
submitted by the operator for regulatory review on June 27, 2012. The authority, after careful
review, ordered the implementation of the actions in an authority resolution [12] on December
17" 2012. The operator’s action plan [11] determined a list of elementary actions in order to
complete the actions identified in the National Report [3] and in the authority decision [10],
so that each elementary action can be associated with a unique modification or some other
activity. Therefore, the number of elementary actions is larger than the number of actions in
the authority decision [10], without identifying any new action since. In the current National
Action Plan we refer to these elementary actions and also to additional actions to be
completed by the authority itself.

After the implementation of all corrective actions, the authority shares the opinion of the
operator on the judgment of the safety improvement of the nuclear power plant, as follows:

- The occurrence probability of severe accidents due to the permanent loss of electric power
supply and ultimate heat sink is decreased.

- Severe accidents of reactors and spent fuel pools can be prevented or mitigated by the
provision of an alternative water supply and electric supply routes.

- Extreme external events may cause damages to the site, but the risk of damage occurrence
and the consequences of such events are reduced.

- The capability to prevent and/or mitigate accidents simultaneously affecting more units is
enhanced.

- The solutions that can be utilized for emergency response are extended, including accident
situations simultaneously affecting more than one unit.

The European Union has not closed the European level review triggered by the accident of
Units 1-4 of the TEPCO Fukushima Daiichi Nuclear Power Plant; instead it declared its
intention to track the implementation of the actions decided on the results of the "stress tests"
in the Member States. Accordingly, the ENSREG (European Nuclear Safety Regulators
Group) as the advisory body of the European Council made a decision at its meeting held on
September 4-5, 2012 that the EU Member States operating nuclear power plants should
elaborate a National Action Plan (hereinafter referred to as NAcP) and then submit it to the
European Council by December 31, 2012. The NAcP should include the corrective actions
identified during the stress tests and the subsequent international review, together with the
deadlines for their implementation. Additionally, the NAcP should include the actions
determined in the scope of those issues, which were identified in the 2" Extraordinary
Review Meeting of the Convention on Nuclear Safety (CNS) held in August, 2012.



The ENSREG provided guidance for the format and content of the NAcP (i.e., "Compilation
of recommendations and suggestions, Peer review of stress tests performed on European
nuclear power plants” [9] and "National Action Plan (NAcP) Guidance as directed within the
ENSREG Stress test Action Plan™ [8]). The current Hungarian NAcP has been prepared in
accordance with these recommendations in the following structure and with the following
content;

The introduction describes in general the preliminaries, the structure of the NAcP and the
authority tasks in connection with the implementation of the corrective actions.

Part 1, in line with the ENSREG recommendations [9] in its Topics 1-3, discusses the actions
determined in relation to:

e natural hazards,

o loss of safety systems,

e severe accident management.

The document includes a short description of the actions, but their detailed justification is
excluded, since such information can be found in the publicly available TSR National Report
(3]

Part II includes those statements and potentially required actions, which came to the floor
only at the Extraordinary Review Meeting of the Convention on Nuclear Safety held in
Vienna, on August 27-31, 2012. Hungary, pursuant to the expectations, submitted an
Extraordinary National Report [6] to the Convention by the requested deadline. The main

areas discussed during the extraordinary review meeting, in addition to the scope defined by
ENSREG, were:

e National organizations,
e Off-site Emergency Preparedness and Response,
e International Cooperation.

Part III would list those actions, which were not discussed above and did not belong to any
areas listed above. Such actions were not identified based on the review; so Part 111 remained
blank.

Part IV presents the actions discussed in Parts I-III in a table format, together with the
deadlines for their implementation. [n order to facilitate the identification of the listed actions,
the table, if appropriate, provides references to the identifiers used in the ENSREG
recommendations [8, 9], to the related chapters in the TSR National Report [3], as well as in
the authority resolution [12] ordering their implementation. These references are meant to
facilitate the work of those reviewing the NAcP, since the corrective actions can be clearly
associated with the previously identified lessons and issue areas to be assessed.

This Hungarian NAcP was thus prepared based on the authority resolution [12] issued on the
action plan proposed by the licensee of the nuclear power plant [11] (in relation to the scope
and deadlines of tasks to be performed by the licensee) that was complemented by the actions
to be performed by the authority.

Authority tasks

The authority, during the implementation of actions decided based on the lessons learned
from the Fukushima accident, performed and performs the following tasks:



a) Review of the TSR action plan prepared by the licensee [11], its extension and
harmonization, as well as ordering its execution,

b) Authority supervision of the execution of the ordered action plan; oversight of the
fulfilment of the action plan.

¢) Revision of the nuclear safety legal requirements, with the consideration of the
compulsory requirements of the EU directive and of the reviewed WENRA reference
levels and also of the reviewed IAEA safety standards, as well as the results of the
national review process of the legal background.

d) Participation in the international processing and utilization of operational experience
feed-back (IAEA and ENSREG Action Plan, OECD NEA).

e) Public information.

a) Review of the road map of the licensee

The authority evaluated the action plan submitted by the licensee [11]. A working group was
established to carry out the evaluation, which prepared a work plan including the major
milestones and viewpoints of the review. The review was carried out by at least two experts in
each professional area and task, based on whether:
e the harmony with the TSR [3] report is adequate,
e all findings identified in the TSR report are managed,
e the actions are adequate and effective to eliminate the findings,
e the actions established are clear and can be performed,
e the schedule of actions is justified, and the safety risk of the period until the
implementation is acceptable,
o the tasks have any relationship to Service Life Extension or Periodic Safety Review
results (in order to establish agreement among action plans).

In the course of the review described above, the HAEA requested the licensee to supplement
the action plan in order to comprehensively evaluate the safety risks of the periods remaining
until the execution of each action. After the review of the additional information provided by
the licensee, a unified and synthetic plan was concluded, the implementation of which was
ordered by the authority to be carried out by the operator [12].

b) Supervision of the implementation of the licensee’s action plan

The execution of tasks listed in the action plan, even if the shortest possible deadlines are
considered, is a long-lasting process, which needs several years. Consequently, the authority
should be prepared for a long-term supervisory activity, which may include difficulties that
are usual in the case of actions requiring such prolonged implementation periods (e.g.
replacement of persons, difficulties in traceability).

The supervision over the execution of actions can be divided to two basic groups:

A.) The supervisory activities for (nuclear safety related) modifications requiring authority
apporval are to be performed in line with Govt. decree 118/2011. (VIL11) Korm.; i.e.
licensing procedure, inspection and evaluation in connection with the given modification,
and if appropriate, enforcement. The modifications not requiring authority approval are
also inspected and evaluated by the authority. The oversight can be performed by a site
inspection during the construction phase or via evaluation of the relevant documentation.



B.) Supervisory activities of actions not related to any modification (e.g. study, analysis,
assessment, concept planning) are performed through evaluation of the individual
documents in order to ensure that the necessary interventions will be accomplished in
compliance with the nuclear safety requirements. If additional actions are to be
established based on the regulatory evaluation (e.g. further modifications are needed),
then the supervisory activities are realized as in Para A.

The progress of the implementation of the licensee's action plan is supervised by the authority
in the frame of comprehensive and targeted inspections. These inspections are integrated to
the yearly inspection plan of the authority.

In order to facilitate the tracking process of the implementation of the action plan, the
authority obliged [12] the licensee to prepare periodic (due every six months) reports. This
regulatory tool was applied by the authority also for tracking the action plan that was
established as a result of the latest Periodic Safety Review. The TSR action progress report
should present the progress in the implementation of each action individually, including the
difficulties, decision points, any change in the schedule, as well as any such issue that may
have effect on implementation. The report should also identify the reference documents
prepared for each action.

c) Review of nuclear safety laws

The nuclear safety requirements for nuclear facilities should be reviewed based on the lessons
learned from the Fukushima accident, as discussed in detail in Topic 4 of Part II.

d) Participation in the international experience feedback

Several international organizations are committed to process the experience gained from the
Fukushima accident. HAEA has an active role in the work of these organizations, what gives
opportunity to exchange and utilize the lessons learned (see Topic 6 of Part II).

In summary, the most important task in the field of international cooperation is the
preparation and execution of the National Action Plan (NAcP).

e) Public information

It is important to inform the public about the results and consequences of the Hungarian and
European stress tests. The HAEA puts special emphasis on providing appropriate and correct
information to the public, as further discussed in Part II.



Part I: Review areas derived from the Post-Fukushima Stress

Tests of the European Union

Part I contains the Action Plan concluded in the three main topics (1: Natural Hazards, 2: Loss
of Safety Systems, 3: Severe Accident Management) of the Targeted Safety Re-assessment
(the Hungarian stress test), which has been structured according to the expectations of the four
following documents:

1. ENSREG “Compilation of Recommendations and Suggestions” [9],

2. Stress Test Peer Review, Country Report about Hungary [5],

3. Recommendations of the 2™ Extraordinary Meeting of the Contracting Parties to the

Convention of Nuclear Safety held in 2012 august [7], and
4. additional tasks revealed during the Hungarian Stress Test [3].

According to the three main topics Part I is divided into three chapters, in which four sub-
chapters appear.

Topic 1: Natural hazards

The accident of Fukushima Daiichi NPP has made it obvious that it is essential to consider the
appropriate level of natural hazard factors in the design basis of nuclear power plants and that
in addition to direct impacts the indirect consequences should also be taken into account.

1.1 Tasks derived based on the ENSREG “Compilation of Recommendations
and Suggestions” document [9]

Document [9] highlights eight topics in relation to external natural hazards in Sections 3.1.1.
through 3.1.8., which should be covered in the National Action Plans (NAcPs). Those issue
groups regarding these topics together with the respective tasks are described below in which
corrective actions were decided to improve the situation:

1.1.1 Recurrence frequency taken into account in the design basis

According to the recommendation: in the safety reviews and back-fitting of nuclear power
plants a return frequency of 1 o per anmem (0.1g minimum peak ground acceleration for
earthquakes) with respect to external hazards should be considered. The Hungarian
regulation requires to consider natural hazards of 10 thousand year recurring frequency. As
described in Section 2.1.1. of the Hungarian Stress Test Report [3] this requirement had been
satisfied for earthquakes before the Periodic Safety Review terminated in 2008, due to the
completion of the seismic safety reinforcements. The respective analyses demonstrated (See
[3] 3.1) that the requirement for flooding, or for low water level, of the Danube is also met.
([3] 4.1.). Systematic assessment of these impacts had not yet been accomplished at the time
of the Periodic Safety Review, but later, by 2011 December the analyses were successfully
completed, [<1>]". So no open task exists in this relation.

1.1.2  Secondary effects of earthquakes

The assessments described in Section 2.3.3. and 3.1.1 of [3] showed that flooding occurring as
a consequence of an earthquake on the site, or far from it (dam break in upstream direction or
narrowing of runway of the Danube), cannot endanger the site. Possible secondary effects of
design basis earthquakes are discussed in Section 2.1.2. of [3]. However, occurrence of a fire
on the site cannot be excluded, which may necessitate the deployment of the plant fire
brigade. Some intervention is necessary therefore to protect the personnel and equipment in

"The form [<x>] will be used hereinafier to make relerence to individual serial number of tasks listed in Part IV.
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the fire brigade headquarters, which are made of reinforced concrete, but are not yet
seismically qualified. [<2>].

The demineralised water tanks at Installation II (Units 2 and 3) —that play an important role in
ensuring demineralised water stocks — are located in the direct vicinity of the service building.
The walls of the building shall be seismically qualified and, if necessary, reinforced or
provide appropriate protection of the tanks by other means. [<3>].

According to the current conservative analyses, soil liquefaction might occur in the
acceleration ranges slightly exceeding the design basis, which may cause uneven settlement of
the buildings (discussed in Section 2.2.1.1. of [3]). As a consequence, the underground lines
and connections (pipelines, cables) at risk due to potential settlement of the main building
shall be re-qualified and, if necessary, modified to allow for a relative displacement [<4>]. In
addition, a state-of-the-art analysis shall be performed for the proper assessment of the
existing margins of earthquake-initiated building settlement and soil liquefaction phenomenon
[<5>].

1.1.3  Protected volume approach

There are certain wall penetrations in the machine room of the essential service water pumps
above the level Bf 95.12 m (Section 3.1.2. of [3]). The penetrations are not provided with
water sealing, so flooding of the machine room may occur if a flood exceeding this level takes
place. The water penetrating through the walls would accumulate in a sump and a
permanently installed sump pump can remove it. Modification of the wall penetrations to a
sealed design shall be carried out [<6>].

According to Section 2.1.2. of the report [3], automatic shutdown of the main condenser
coolant pumps shall be provided when the condenser pipeline is damaged due to earthquake
or other reason. It shall be ensured that the pipeline trenches are applicable to receive and
drain the discharged water. If necessary, the dike shall be elevated or additional dam shall be
constructed to avoid the flooding of the turbine hall or the cable tunnels [<7>].

1.1.4 Early warning notifications for extraordinary natural impacis

Besides the fact that Paks NPP operates its own meteorological station, it is in daily touch
with the Hungarian Meteorological Services. A similar relationship is maintained with the
water authorities. Taking into account the relatively small size and geographical situation of
Hungary, the current practice is satisfactory from every aspect and no task has been identified.

1.1.5 Seismic monitoring system

The Paks NPP control rooms are equipped with seismic monitoring systems, which provide
an alarm signal if a pre-defined acceleration level is exceeded. However, currently no such
system exists which would initiate an automatic shutdown of the reactors for a given
acceleration level ([3] 2.1.2). In the frame of the reconstruction project of the seismic
instrumentation, which is in preparatory phase, the question of automatic shutdown shall be
revisited [<9>].

1.1.6 On-site inspections, qualified walkdowns

The licensee performed a large number of walkdowns during the TSR process, and deployed
external experts when and where it was necessary. Records were taken about the walkdowns.
The authority supervised the stress test assessments of the licensee in an inspection process.
During the course of implementation of safety improvement measures, with special regard to
those where the implementation of which was ordered by it, the authority shall apply
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regulatory inspections. If specific international standards, requirements become available for
such inspections and qualified walkdowns, both the authority and the licensee shall adopt and
apply them. Currently it was not justified to set up any additional task in this field.

1.1.7 Flooding margin assessmenis

Section 3.2. of [3] determined that the site of Paks NPP is not prone to flooding, since the
formation level of the embankment both on the opposite side of the Danube and upstream on
the right bank is lower than the level of the site. Consequently, should an extreme high water
level occur, the opposite bank and areas far from of the plant site will be flooded. No open
task exists.

1.1.8 Assessment of external hazard margins

Section 1.1.2. discussed task [<5>] in relation to earthquakes. Apart from that, the seismic
resistance margins of buildings and equipment have been recently reviewed using the most
advanced techniques and appropriate margins have been observed (see: [3] 2.2.). Section
4.2.2. of the report [3] describes that one of the statements of the latest Periodic Safety
Review dated to 2008, that evaluation of loads caused by weather impacts is not in
compliance with modern expectations. Accordingly, the assessment scheduled a new,
supplementary analysis. The deadline for that is the end of 2012. Following the submittal of
the results of those, the authority will review these assessments.

1.2 Tasks from the stress test peer review report of Hungary [5]

The report [5] contains recommendations for the authority in relation to earthquakes, to
closely supervise and inspect the implementation of those actions, which the licensee plans to
implement to make certain structures (underground lines and connections) of the plant more
resistive against the effects of a potential uneven building settlement occurring due to the
effect of a possible soil liquefaction. Similarly, it recommends revision of the database
containing the seismic classification of certain systems, structures and components. This
revised database was completed by April 30, 2012 and its regulatory supervision was also
performed. Also the ENSREG peer review [5] recommended the oversight of modification of
the wall penetrations of the essential service water system to a sealed design and of the
activities for necessary reinforcements against extreme weather conditions. It is true for all
these activities that the authority oversees and reviews the process and results of the tasks
accomplished by the licenses according to the normal regulatory procedures. The
recommendations of document [5] therefore did not necessitate identification of additional
tasks.

1.3 Tasks from the recommendations of the 2" Extraordinary Review
Meeting of the CNS

In Topic 1 of the 2™ Extraordinary Review Meeting of the CNS held in August, 2012, which
addressed external natural hazards, five thematic recommendations were formulated. It is
expected from the member states of the Convention to report during the next, 2014 ordinary
review meeting about:

1) Results of reassessments of external hazards with emphasis on changes to

licensing basis.
2) Peer reviews of assessments and their results.
3) Additional improvements taken, or planned, based on the reassessments.
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4) Activities taken, or planned, to improve safety culture based on lessons learned
from the Fukushima accident.

5) Regulatory changes concerning external events that are already expected to be
reported.

These five themes are discussed below:

1.3.1 Reassessments of external hazards

This action was accomplished by Paks NPP during the last Periodic Safety Review completed
in 2008. The results were reassessed in the frame of the EU Stress Test [3] and presented in
Sections 1.1 and 1.2.

1.3.2  Peer review of reassessment

The reassessment took place during the peer review phase of the EU Stress Test, the results of
which were discussed in section 1.2.

1.3.3 Additional improvements taken or planned based on the reassessments.

Details were discussed in Section 1.1.

1.3.4 Safety culture

Within the topic of external natural hazards, during the course of the stress test, it was
revealed corresponding to safety culture (Sections 2.1.2. and 2.2.4. of [3]) that seismic-proof
fixing of temporary, non-process equipment in the outage periods and recovery of fixings
dismantled for maintenance purposes are not duly regulated. Paks NPP defined a corrective
action in relation to that: “Extraordinary attention shall be paid to seismic-safety related
housekeeping and full recovery of fixings after main outages. Fixing of the non-process
equipment and maintenance tools that could adversely impact process equipment during
outages shall be provided.” [<8>]. The authority inspects the implementation of the action
during post-outage start-up process of the reactors.

1.3.5 Review of regulatory requirements

The full revision of the regulatory requirements started in 2009 and terminated at the
beginning of 2012. A further revision has been taking place with the involvement of external
experts. The result of this revision will be the identification of the necessary amendments of
the system of requirements [<50>]. Additional amendments of the requirements will be
planned and scheduled when such modified international standards are issued (e.g. NAU,
WENRA, NEA), which go beyond the current domestic norms (see also Part II Section 5!).

1.4 Tasks additional to the above expectations

Primary circuit damage for the effect of design basis earthquakes was excluded by the
seismic-reinforcement projects implemented earlier. However, due to implications from the
Fukushima Daiichi accident, such improbable, complex cases shall also be taken into account
as extension of the design bases (See: Section 2.1.2. of [3]). Accordingly, the existing
symptom-based emergency operating procedures shall be reassessed as to whether they
support an optimal recovery in such a combined situation [<10>].

Section 2.2.1.2 of [3] concludes that the 400 kV' and 120 kV substations are not safety
systems and therefore they are not seismically reinforced. These substations however, might
provide many alternative electric supply opportunities, if they are not damaged. The
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earthquake protection of the substations and the gears for automatic switching the plant to
isolated operation shall be re-evaluated and reinforced if necessary [<11>].

According to Section 5.2.2. of [3] maintenance and inspection procedures to be applied in the
situation of the extreme low level of Danube were not satisfactory. Therefore, the periodic
inspection, maintenance and operational testing regarding the equipment to be applied in case
of low water level shall be supplemented. The inspection, testing and maintenance
instructions, which are still missing, shall be developed [<12>].

During the stress test the authority required [10] that a “list of such system components
important to safety, which are endangered by electromagnetic effects (including the effects
induced by lightning) and thereby need to be classified accordingly, shall be compiled to
display whether or not a given component is adequately qualified” [<13>]. Based on the list
the authority and the licensee can specify reinforcements and corrective actions.

Also the authority resolution terminating the stress test assessments [10] ordered that “it shall
be analyzed if the lack of seismic qualification of the machine racks and travelling water band
screens of the essential service water system jeopardizes the ultimate heat sink function and, if
necessary, the adequate exclusion measures shall be implemented” [<14>].

Topic 2: Loss of safety systems

2.1 Tasks derived based on the ENSREG “Compilation of Recommendations
and Suggestions” document [9]

2.1.1 Application of means providing alternate cooling and heat sink

Corrective actions planned in Section 5.2.5. of report [3]: the operator shall maximize the
available inventory of the stored demineralised water in all operation states [<15>]. The
access to the connection point of the auxiliary emergency feedwater system in accident
conditions shall be improved. Connection points shall be established on the demineralised
water tanks to allow the water supply, through the auxiliary emergency feedwater system, by
mobile equipment. Arrangements shall be laid down in instructions for additional external
supply opportunities from the Danube and the fishing lakes. [<16>]. The potential setting of
the boron concentration of water inventories from external sources, and its storage, shall be
solved and supply mode of borated water inventories to the containment shall be regulated in
an operating instruction [<17>]. By provision of an appropriate electrical power supply it
shall be established that the bank filtered well plant, which can be used irrespective of the
water level of the river, be able to supply water to the essential service water system via the
existing connections in accident situations [<18>]. The accessibility of the water reserve
available in the closed segment of the discharge water canal for the earthquake resistant fire
water pump station of Installation Il that is equipped with an individual diesel power supply
shall be solved [<19>]. Similar to the connection existing on Installation I, the water supply
shall also be solved for Installation II from the fire water system to the essential service water
system through the technology cooling water system [<20>]. The equipment necessary for the
cooling water supply to at least one diesel generator of each unit from the fire water system
shall be provided and the operating instruction shall be completed with the measures to be
implemented [<21>]. Topic 3 deals with the equipment to be deployed from external
organizations that should be applied in case of severe accidents. See actions [<32>, <33>].
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2.1.2 Enhancement opportunities of on-site and off-site AC power supply

The following corrective actions were decided based upon Sections 5.1.1.3., 5.1.5., 5.2.5. and
5.3.1. of report [3]: utilizing the fuel storage capacity of the tanks of the safety diesel
generators, the amount of stored diesel fuel shall be increased, and this shall be incorporated
in the procedures [<22>]. Protection of the 400 kV and 120 kV substations, which are not of
safety category and therefore are not seismically reinforced and the automatic switching of the
plant to isolated operation against earthquakes shall be evaluated and reinforced if necessary
[<11>]. Power supply from the safety trains of - filters of the essential service water system
shall be established [<23>]. Appropriately protected independent severe accident diesel
generator(s) shall be installed after assessment of the necessary capacity and determination of
the design requirements including beyond design basis hazards [<24>]. Out of the two power
plants being able to supply external electric power via dedicated lines, the black-start
capability (start-up from own diesel generator) shall be established for the Litér gas turbine
plant [<25>]. Actions discussed in the previous section can also be mentioned here: actions
[<18>] and [<21>]. Procedures shall be developed for the use of the possible, but currently
not applied, cross-links of the safety power trains across the units. The procedures shall cover
the normal operational trains, as well as the backup and safety buses. [<26>]. Possible cross-
links shall be studied and the concluding modifications shall be carried out for providing
safety electrical power supply from any operable emergency diesel generator in any unit to
the safety consumers of any other unit [<27>]. Topic 3 addresses the provision of electric
power supply equipment of external organizations to be applied in severe accidents in the
plant, see action [<33>].

2.1.3  Enhancement opportunities of DC power supply '

Paks NPP assessed the battery stations during the stress test. The conclusion was that if the
reliability and amount of AC power supply is available then there cannot be a problem with
the DC power supply, since the battery stations can be charged from any of the AC power
supplies. After considering the corrective actions related to AC power supply described above,
no additional corrective actions were identified for DC power supply, see sections 5.1.1.2, and
5.1.2.1. of report [3].

2.1.4 Operational and preparatory actions

Actions [<8>], [<10>] and [<6>] in Topic 1, and actions [<22>, <15>, <16>, <17>,<21> and
<26>] described above, along with actions [<33>, <34>, <35>, <37>, <38>, <42>, <43>,
<41>] described below in this topic and in Topic 3, address the development and enhancement
of operational and other application procedures. Action [<12>] of Topic 1 should also be
mentioned here, which foresees the practical training of the personnel.

2.1.5 Instrumentation and monitoring

Although the task according to corrective action [<9>] of Topic 1 itself is not related to
instrumentation, but builds on the results of seismic instrumentation reconstruction decided
prior to the stress test. Beyond that, action [<36>] of Topic 3 address the instrumentation of
the Protected Command Centre, while action [<46>] required by the authority schedules the
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revision of the adequacy of the emergency related on-site and off-site radiation monitoring
devices for earthquakes and loss of power supply.

2.1.6 Shutdown improvements

Corrective actions are only indirectly assigned to shutdown state, in relation to two analyses
actions. Section 2.1.17. will describe them. Based on section 2.2.1., 5.2.4. and 5.2.5. of the
stress test report [3] action [<28>] will clarify the necessity of a time limit for the state of
shutdown but not for a cold reactor, while action [<41>] connected to Topic 3 includes 3-
dimensional hydrogen distribution calculations for the simultaneous accident state of one open
reactor in refuelling state, one operating reactor and two spent fuel pools (considering that two
units have a common atmosphere reactor hall).

2.1.7 Reactor coolant pumps seals

Seals of the main coolant pumps of Paks NPP do not degrade during shutdown; therefore the
issue in Hungary is not relevant, which has been satisfactorily clarified during the course of
the peer review (last Para. of Section 3.2.2.2 of [5]).

2.1.8 Improvement of ventilation capacity in total loss of power supply

Section 2.1.2. of [3] dealt with the provision of AC power supply. If this is available, then
ventilation connected to safety supply, required for the operation of the process equipment and
compartments for personnel to stay is ensured. No separate action was necessary except for
the Protected Command Centre. Action (PCC) [<48>] of Topic 3 plans the re-assessment of
air conditioning for the PCC and installation of operable equipment that can be operated from
an adequate power diesel generator.

2.1.9 Improvement of main and backup control rooms for long term habitability after a
total loss of power

Taking into account Section 4.2.1. of [3], after the improvement of safety supply according to
Section 2.1.2. the habitability of the unit control room will be appropriate (also taking into
account the DC power supply according to Section 2.1.3). The situation is different in the case
of the command centres designed for managing emergency response: both the Protected
Command Centre and the Backup Command Centre corrective actions had to be decided
([<48>] and [<49>]). These are described in Topic 3.

2.1.10 Improvement of robustness of spent fuel pools for various events

Further actions, going beyond the contents of Section 1.2.2. and 2.1.2. of the Stress Test report
[3] have also been identified: [<32>, <34>, <35>]; they appear in the field of emergency
preparedness (see Topic 3).

2.1.11 Improvement of separation and independence of safety systems

One improvement action was decided in relation to separation (see: Section 2.1.2. and 2.2.4.
of [3]). The intention is to timely shut down the large diameter and large flow-rate condenser
cooling water systems, if damaged, and to allow for the whole water volume discharged
[<7>]. In another respect, the stress test actions are rather meant to increase diversity than to
improve separation and independence.
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2.1.12 Flow path and access availability

Instead of maintenance of routes with special tools, actions rather meant to ensure parallel,
diverse water and electric power supply routes were decided. Actions [<11>, <16>, <20>,
<21>, <25>, <26>, <27>] were already mentioned in Sections 2.1.1. and 2.1.2., and actions
[<32>, <33>, <42> ] described in Topic 3. The latter is related to routes of liquid releases
during severe accidents. Action [<16>] relates to ensuring accessibility and the tasks [<43>,
<d44>, <45>] also for accident conditions.

2.1.13 Provision of mobile devices and their adequate storage
Actions [<8>] and [<12>] described in Topic 1 and tasks [<34>] and [<18>] in Topic 3 are
connected to mobile devices and appropriate storage.

2.1.14 Bunkered/hardened systems

Action [<24>], which also belongs to Topic 3, was concluded based on the considerations in
Section 5.1.3 of the national regulatory stress test [3]. The placement of these diesels is
regarded as hardened. Action [<32>] aimed at establishing a new, hardened coolant supply
route to the spent fuel pool was discussed in Section 5.2.3. of the same report. The Protected
Command Centre and the Backup Command Centre shall be reinforced according to actions
[<47>] and [<48>]. These actions also belong to Topic 3. Action [<2>] discussed in Topic |
on the hardened placement of fire brigade and personal protective equipment.

2.1.15 Improvement of response capability to multiple accidents on the site
The following actions of Topic 3 address the potential multiple accidents of the units on the
site: [<24>, <36>, <37>, <41>].

2.1.16 Equipment inspection and fraining progranimnes

The necessity for a more elaborated formal control of NPP staff activity by procedures in
relation to supplementary actions to be taken when an extreme low level of the Danube occurs
was determined based on Section 5.2. of [3] that also included a more frequent training and
exercise of the staff for these activities [<12>]. This belongs to the issues discussed in Topic
l.

2.1.17 Further studies to address uncertainties

Performance of further assessments was decided in concert with Sections 2.1.2., 2.2.1., 2.2.4,,
6. and 7.3. of report [3]. Additional actions [<5>, <9>, <10>, <11> and <14>] discussed in
Topic 1 can also be mentioned here. Action [<28>] which foresees a probabilistic assessment
for closed reactor states under 150 °C primary circuit temperature can also appear in this part.
Some actions of Topic 3 are also relevant to this issue: [<30>, <38>, <41>, <d6>].

2.2 Tasks from the stress test peer review report of Hungary [5]

The report of the peer review team contains one recommendation in relation to this topic:
“The possibilities of interconnection of existing equipment are beneficial. However might also
lead to loss of separation. Such improvements or modifications should be prepared carefully.
Before the implementation, separation issues should be investigated. (See Section 3.3 of [5]).
No corrective action is required in relation to this recommendation. If the interconnections are
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established as part of emergency/accident management, when it is necessary anyway to
consider the pros and cons of the action in the given situation, then obviously no corrective
action can be formulated as a preparatory action. Notwithstanding that the interconnections
are established under normal circumstances as part of preparation for the accident situations,
then these are modifications of the systems. The nuclear safety regulations specify the
modification process and the requirements for the respective supporting analysis and the
modification is subject to authority approval. This is a satisfactory provision to comply with
the above recommendation.

2.3 Tasks from the recommendations of the 2"' Extraordinary Review
Meeting of the CNS

Connecting topic: 2 — Design Issues

Recommendations based on the final summary report of the 2™ Extraordinary Review
Meeting of the CNS [7] and the corresponding thematic rapporteur reports, which are not
published, are listed below. Also the reasons are specified why no additional improvement
actions are decided.

2.3.1 Increasing plant robustness to face unexpected challenges

The expectation, according to the detailed explanation, is the safety improvement of existing
nuclear power plants and the improvement to designs of new reactors by taking account of
natural hazards more severe than the ones considered in the design basis.

During the stress test [3] the beyond design basis effects were examined for Paks NPP and the
necessary improvement actions were determined (see Topic 3). Additionally, the relevant
regulation for new reactors, in harmony with international recommendations, contains the
requirements for the extension of design basis and severe accidents.

2.3.2 Safety objective for new NPPs

The safety objective for new nuclear power plants is defined through the introduction of the
approach of “design extension conditions™: long term off-site radioactive contamination due
to severe accident shall be prevented.

The recent update of the Hungarian Nuclear Safety Codes contains this requirement.

2.3.3 Safety requirements for equipment used in design extension conditions

Requirements for the equipment designed to apply in design basis extension state are included
in the nuclear safety regulations both regarding fixed (installed) and mobile equipment and
their storage location, in full compliance with the current international practices.

It should be noted in relation to each of the above themes that the HAEA follows, and the
Hungarian regulations incorporate regularly the enhancements of the international safety
standards and recommendations.



Topic 3: On-site emergency response, accident management and
recovery

3.1 Tasks derived based on the ENSREG “Compilation of Recommendations
and Suggestions” document [9]

The ENSREG document [9] details the expectations regarding on-site emergency
preparedness and severe accident management, so the tasks in this issue are only described
according to this document and recommendations of the CNS Extraordinary Review Meeting.
Recommendations of the Stress Test Peer Review to Hungary [5] are referred to within the
issues described.

3.1.1 Compliance with WENRA reference levels

3.1.1.1 Hydrogen mitigation in the containment

This issue is in relation to Theme 2.2. of Topic 3 of the 2™ Extraordinary Review Meeting of
the CNS

Paks NPP had decided to introduce the Severe Accident Management Guidelines before the
accident of Fukushima-Daiichi NPP as one of the conclusions of the earlier Periodic Safety
Reviews, as well as the implementation of the respective technical modifications. One of the
technical modifications was the installation of hydrogen recombiners in the containments
designed to cope with severe accidents, which was accelerated as a response action to the
accident in Japan and carried out before the end of 2011 for each of the units.

Section 6.3.2. of the Hungarian Stress Test report [3] and Section 4.2.1.3. of report [5] address
this issue. No further action is necessary.

3.1.1.2 Hydrogen monitoring system

This issue is in relation to Theme 2.2. of Topic 3 of the 2" Extraordinary Review Meeting of
the CNS.

Installation of the severe accident instrumentation has been taking place for Paks NPP unit
also in the frame of the above describe technical modifications that had been decided before
the accident of Fukushima Daiichi NPP. This involves the construction of the hydrogen
monitoring system, which may be powered from the severe accident diesel generators. The
modification has already taken place in unit 1 and unit 2, while it will be implemented in 2013
in unit 3 and in 2014 in unit 4 [<29>].

Section 6.3.7. of the Hungarian TSR report [3] and the Section 4.2.1.3. of report [5] address
this issue. No further action is necessary.

3.1.1.3 Reliable depressurization of the reactor coolant system

This issue is in relation to Theme 2.2. of Topic 3 of the 2" Extraordinary Review Meeting of
the CNS. ‘

Installation of the severe accident diesel generators have also taken place for Paks NPP in the

frame of the above described technical modifications decided before the accident of
Fukushima Daiichi NPP. This modification is accomplished for all 4 units of the plant. As a
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means of primary circuit depressurization, the system of overpressure protection valves
connected to the pressurizer vessel was modified to ensure its power supply from the severe
accident diesel generator, which means a significant safety gain from the aspect of
implementation of depressurization.

Section 6.1.2.1. of report [3] described the modification, report [5] did not specifically address
this issue. No further action is necessary.

3.1.1.4 Containment overpressure protection

This issue is in relation to Theme 1.4. and 2.2. of Topic 3 of the 2™ Extraordinary Review
Meeting of the CNS.

Section 6.3.3. of report [3] described the technical solutions available in Paks NPP in order to
prevent over-pressurization of the containment. The report decided the following action for
the severe accident pressure conditions to prevent unfiltered release [<30>]:

An analysis of the long-term (beyond 1 week) progression of severe accidents shall be carried
out, Based on the analysis results, a system that is able to prevent the long-term, slow over-
pressurisation of the containment shall be developed and implemented.

Section 4.2.2.2. of section [5] confirmed the necessity of such an action. Paks NPP prepared
the concept for the implementation, which recommends the installation of an active cooling
system.

3.1.1.5 Molten corium stabilization

This issue is in relation to Theme 2.2. of Topic 3 of the 2™ Extraordinary Review Meeting of
the CNS.

Among the severe accident management measures decided by Paks NPP before the accident
of Fukushima-Daiichi NPP the licensee of Paks NPP selected the strategy of in-vessel
maintenance of the molten core. According to that, the molten core can be stabilized within
the reactor pressure vessel by flooding the reactor cavity and external cooling of the vessel.
The respective modification has already been implemented for unit 1 and unit 2, while it will
take place in 2013 and 2014 during the refuelling outages of unit 3 and unit 4 respectively.
Section 6.3.5. of report [3] described the modification and Section 4.2.1.3. of report [5]
addressed the issue [<31>]. No further action is necessary.

3.1.2  Severe accident management hardware provisions

This issue is in relation to Theme 2.1. and 5.5. of Topic 3 of the 2nd Extraordinary Review
Meeting of the CNS.

The design basis for severe accident management modifications decided before the accident
of Fukushima Daiichi NPP had been the provision of operability under the specified severe
accident circumstances. In addition to that the following actions have been decided:

According to Section 5.1.5. of report [3] in addition to the existing severe accident diesel
generators supplying electrical power to measurement and control systems described in
accident management procedures, it is justified to install a diverse accident diesel generator,
which can supply electrical power to safety consumers having roles in severe accident
prevention and long term accident management. The capacity of the diverse accident support
diesel generator shall be determined in such a way that it shall be capable of supplying
electrical power to the required consumers, pumps and valves. The number and capacity of
the independent accident diesel generators shall be determined with the consideration of the
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safety principles. Simultaneous loss of power of more, even all, units shall be assumed and
the cooling needs of the reactors and the spent fuel pools shall be considered. The
independent severe accident diesel generators shall have appropriate protection against
beyond design basis external hazards (earthquake, natural hazards, flooding) of the installed
emergency diesel generators and they shall be totally independent of other systems (such as
the cooling or electric supply systems) of the plant. The design basis for the independent
severe accident diesel generators shall be determined in such a way that the accident diesel
generators would be available even if-the design basis loads of the installed safety diesel
generators were exceeded. The concept document prepared for the action contains the
installation of 1-1 diesel generator both for Installation I and II, the capacity of which is
enough to supply one safety train [<24>].

According to Section 5.2.5. of report [3] the nuclear power plant has 9 wells, each having a
large diameter and a depth of 30 m that are bored in the pebble bed of the Danube; these wells
are permanent water sources providing an unlimited quantity of water independently of the
water level of the Danube. A connection system is installed from the well plant to the
essential service water system. Electric power supply shall be provided from a duly protected
fixed or mobile diesel generator to supply, in emergency, the submersible pumps of the wells
drilled into the pebble bed of the Danube bank [<18>].

According to Section 5.2.5. of report [3] a new water supply route connected in the courtyard
by flexible means shall be constructed that is protected from external hazards (such as
earthquake). The spent fuel pool shall be filled from the borated water reserve specified above
via this line. The required operations shall be specified in procedures [<32>].

According to Section 6.1.5. of report [3] corresponding to management of severe accidents,
for the construction of an external water supply route to the auxiliary emergency feedwater
system, the equipment necessary for the connection of external origin mobile diesel
generators and pumps to the systems shall be purchased [<33>].

3.1.3 Review of Severe Accident Management Provisions Following Severe External
Events

This issue is in relation to Theme 1.2. and 5. of Topic 3 of the 2" Extraordinary Review
Meeting of the CNS. :

Development of severe accident management guidelines was one of the severe accident
management actions decided by Paks NPP before the accident of Fukushima Daiichi NPP.
One of the design aspects of the guidelines was the provision for their implementation under
the assumed severe accident circumstances. The guidelines enter into force in the various
units, when the respective technical modifications are completed: until the end of 2012
regarding unit 1 and unit 2, while in 2013 and 2014 in unit 3 and unit 4, respectively. In the
course of the stress test the following action has been decided to supplement the guidelines:

A severe accident situation simultaneously taking place in the reactor and the spent fuel pool
shall be managed by the development of a severe accident management guideline. Technical
modifications, generated by the implementation of other actions, shall be implemented in the
concerned Severe Accident Management Guidelines (SAMG), and the method of the use of
external supply opportunity shall be described in procedures [<34>, <35>].
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Section 6.1.1.2. of report [3] described the SAMGs and Section 4.1.5. of report [5] confirmed
that they conform to the international expectations and it did not identify any need for
additional actions.

3.1.4 Enhancement of Severe Accident Management Guidelines

This issue is in relation to Theme 1.2. and 4. of Topic 3 of the 2™ Extraordinary Review
Meeting of the CNS.

In addition to that which has been described in Section 3.3.3., Section 6.3.8. of report [3] dealt
with further improvement of severe accident guidelines for multi unit accidents. According to
the conclusion the guidelines themselves can be applied independently for each unit
respectively, but the resources are not sufficient to carry out the guidelines in parallel. So the
following action has been determined:

The physical arrangement and instrumentation of the Technical Support Centre, established at
the Protected Command Centre, shall be extended to provide sufficient resources for
simultaneous management of severe accidents occurring on more than one (even all 4) units
[<36>]. The structure of the organization responding to accidents affecting multiple units and
the number of staff shall be determined; procedures shall be developed for personnel and
equipment provisions, as well as for shift changes [<37>].

The issue was discussed in Section 4.2.1. of report [5], while its Section 4.3. confirmed the
decided action.

A further action that increases the tools of the guidelines are that Paks NPP is to initiate the
provision of black-start capability (start-up from its own diesel generator) for the Litér gas
turbine, such action has also been discussed in Section 2.1.2 [<25>]. The action was grounded
in Section 5.1.1.2. of report [3] and discussed by Section 3.2.2.1. of report [3].

3.1.5 Validation of enhanced severe accident management guidelines

The issue corresponds to Theme 1.2 of Topic 3 of the 2™ Extraordinary Review Meeting of
the CNS.

In the course of regulatory licensing of severe accident management guidelines, the authority
obliged the operator to verify the guidelines in the frame of an emergency response exercise.
This has taken place with a regulatory inspection. As the result of the verification the
guidelines have been introduced for unit 1. A similar verification would take place after any
supplementation or enhancement of the guidelines. Report [3] did not discuss this verification,
but in the course of country peer review the international peers received information on the
content of that. Report [5] did not foresee any action in this field.

3.1.6 Severe accident exercises

The area of emergency response exercises has been shortly discussed in Section 6.1.1.5. of
report [3]. According to the Hungarian legislation the emergency response organization of the
NPP is required to carry out a full-scale nuclear emergency exercise every year that involves
the whole personnel of the organization. Off-site emergency response organizations shall be
invited to take part in the exercise. The scenario of the exercise shall make it possible to
practice the implementation of on-site organizational and technical measures in severe
accident situations. No action was determined in this area.
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3.1.7 Training of severe accident management

This issue is in relation to Theme 1.2. and 4. of Topic 3 of the 2™ Extraordinary Review
Meeting of the CNS.

By the introduction and implementation of severe accident management guidelines and
modifications the operator also introduced the training of severe accident situations (see
3.3.5.) and proposed its connection with emergency response exercises. Consequently the
emergency response exercises provide an opportunity to practice the tools and procedures of
severe accident management. In order to prepare for multi unit accidents the action described
in Section 3.3.4. was determined. The training and exercise of multi unit emergencies can take
place after the implementation of that action.

A software-based severe accident training simulator shall be developed [<38>]. In the first
stage of the two-stage development the current simulator will be extended for the education of
the staff of Technical Support Centre, while later it will be applicable to train a wider scope of
the potential users.

Section 6.1.6. of report [3] and Section 4.2.4.2. of report [5] discussed the issue related to
severe accident management. No further action is necessary.

3.1.8 Extension of severe accident management guidelines to all plant states

This issue is in relation to Theme 1.2. of Topic 3 of the g Extraordinary Review Meeting of
the CNS.

In the frame of severe accident management guidelines elaborated in the frame of severe
accident management measures decided before the accident of Fukushima-Daiichi, NPP cover
the low power and shutdown mode of the reactor, as well as the severe accident situation of
the spent fuel pool. Section 6.2. of report [3] and Section 4.2.1.2. of report [5] discussed the
guidelines. No further action is necessary in this area.

3.1.9 Improvement of communication

This issue is in relation to Theme 2.2. of Topic 3 of the 2™ Extraordinary Review Meeting of
the CNS.

Section 6.1.2.4. of report [3] discussed emergency communication and the improvement
action below has been determined based on the considerations:

The methods to guarantee the conditions for radio communication shall be assessed in the
case of permanent loss of electric power and earthquakes and the necessary actions shall be
performed [<39>].

Informatics mirror storage computers shall be installed, both at the Protected Command
Centre and the Backup Command Centre, containing the necessary scope of data (i.e.
technical documentation, personal data, etc.) [<40>].

Section 4.2.2.2. of report [5] confirmed the actions.

3.1.10 Presence of hydrogen in unexpected places

This issue is in relation to Theme 5. of Topic 3 of the 2™ Extraordinary Review Meeting of
the CNS,



During the stress test (Section 6.3.8. of [3]) it was determined by conservative, lumped-
parameter codes what amount of hydrogen is generated in the accident of two spent fuel
pools, one reactor in shutdown and the other reactor in operation and what hydrogen
concentration occurs in the reactor hall. According to the calculation results inflammable
concentrations may occur, which can lead to turbulent burning. An action was therefore
decided in order to determine the distributions using less conservative, three-dimensional
analyses beyond the use of the lumped-parameter models [<41>].

The action was confirmed in Section 4.3. of report [5]. Need for further action will be the
result of the analysis.

3.1.11 Large volumes of contaminated water

This issue is in relation to Theme 1.4. of Topic 3 of the 2™ Extraordinary Review Meeting of
the CNS.

Section 6.1.3.3. of report [3] determined that the plant is not fully prepared to manage liquid
radioactive wastes generated in large quantities during a severe accident. The following action
was therefore decided:

Procedures shall be developed for the management of liquid radioactive wastes during severe
accidents, The risk, potential routes and possible monitoring tools and methods of liquid form
release of radioactive materials shall be examined and the measures necessary, and possible to
respond to in such a situation, shall be specified [<42>].

3.1.12 Radiation protection

This issue is in relation to Theme 1.4. and 6 of Topic 3 of the 2™ Extraordinary Review
Meeting of the CNS.

Report [3] determined (6.1.3.5.) that the following actions are necessary in order to improve
the access in severe accident conditions impaired by the adverse radiation conditions:

Procedures for collecting and transporting emergency response personnel shall be developed
and the necessary means and rules of their provision shall be determined [<43>]. A shielded
transport vehicle deployable at significant radiation levels shall be procured [<44>]. The rules
for exemptions from the air ban around the plant shall be modified to manage airborne
support [<45>].

According to authority resolution [10] the applicability of fixed radiation monitoring devices
installed on, and in the vicinity of the site to support emergency response activities after an
earthquake and total loss of power shall be assessed [<46>].

The actions were addressed in Section 4.2.1.5. of [5].

3.1.13 On-site emergency centre

This issue is in relation to Theme 3 of Topic 3 of the 2" Extraordinary Review Meeting of the
CNS.

The NPP has an appropriate on-site emergency centre, the so called Protected Command
Centre and shelters suitable for the stay of response personnel. In order to further improve the
situation the following actions have been decided:
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Seismic qualification of the on-site shelters not yet qualified shall be performed and non-
earthquake resistant equipment in the shelters shall be improved. A nuclear emergency
response centre resistant to earthquakes of peak ground acceleration higher than design basis
earthquake shall be established [<47>].

Air-conditioning of the Protected Command Centre shall be re-assessed and an appropriate
piece of power equipment shall be installed that can also be supplied by diesel generator
[<48>],

A Backup Command Centre that complies with protection requirements and is equivalent
with the Protected Command Centre in terms of management and communication shall be
established [<49>].

The actions were discussed in Section 4.2.1.5. and 4.3. of report [5].

3.1.14 Support to local operators

According to Section 6.1.4 (and 6.1.3.1. and 6.1.3.9.) of report [3] the plant is duly prepared
for getting support from external forces in severe accident situation. No further action is
necessary. The area was discussed in Section 4.2.1.1. of report [3].

3.1.15 Level 2 Probabilistic Safety Assessments (PSA)

This issue is in relation to Theme 1.3. of Topic 3 of the z"™ Extraordinary Review Meeting of
the CNS.

Paks NPP has Level 1 and Level 2 PSA assessment for each operating mode of the reactors
and the spent fuel pools. Since the Severe Accident Management Guidelines are not event
based, but symptom based, low probability event sequences are not excluded from the scope
based on PSA results. No action is necessary.

The area is addressed in Section 3.1.3. of report [5].

3.1.16 Severe accident analyses

No additional actions have been determined for further enhancement of severe accident
analyses of Paks NPP beyond those that have been described above.

3.2 CNS themes not, or not fully, addressed above

Theme 1.1: review of regulatory framework

Requirements for beyond design basis accidents and severe accidents appear in the regulatory
requirements after being revised in 2011 and 2012. A new revision of the regulations is
planned after the revision of IAEA safety standards and WENRA reference levels are
completed and published. See Topic 4 in Part II!

Theme 1.4: others (including alternative water sources, recovery from SA, radiological
analysis)

Section 2.1.1. discusses the alternative and new diverse coolant supply possibilities. Section
1.1.8. addressed the robustness of essential systems against extreme conditions. Certain
aspects of long term severe accident management were covered in Sections 3.1.1.4. and 3.1.4.

Theme 4: multi-unit aspects



Section 2.1.2. discusses sharing of systems and establishment of cross-links between units.

Theme 5: spent fuel pool aspects
Actions for further enhancement of spent fuel pool cooling are included in Sections 2.1.14.

and 3.1.2.
Theme 6

Decision-making process of the emergency response organization and its relation to severe
accident management are described in Section 6.1.1.2. of report [3].

26



Part IT: Additional topics from the 2"* Extraordinary Review
Meeting of the CNS

Topic 4: National organizations

4.1 Review of nuclear safety and/or radiation protection laws, requirements
and recommendations

This issue is in relation to Theme 1 of Topic 4 of the 2™ Extraordinary Review Meeting of the
CNS.

As quoted from Act CXVI of 1996 on atomic energy (hereinafter referred to as Atomic Act),
Article 8 (4) states that:

"The organization supervising the use of atomic energy shall

b) in the field of application of atomic energy
ba) follow the general directions of international development, especially the international
development of regulations, and make proposals on the necessary national measures and
the establishment of laws;
bb) follow the technical development results, international experience and expectations,
and
be} follow the compliance with the laws under its competence, initiate actions based on its
conclusions, make proposals on the necessary amendment to laws or establishment of new
lows.™”

In accordance with Article 3 (7) of Govt. decree 118/2011 on the nuclear safety requirements
for nuclear facilities and the related regulatory activities:

?The Nuclear Safety Code, with the consideration of scientific results, national and
international experience, shall be reviewed and if necessary updated at least every five years.
The guidelines shall be reviewed periodically based on the decision of the nuclear safety
authority or upon the request of the licensees.”

As an outcome of the latest revision of the Hungarian nuclear safety regulations, the Govt.
decree 118/2011, (VIL. 11.) Korm. and its annexes (the so called Nuclear Safety Codes) were
issued, which establish the national nuclear safety requirements. The fundamental objective of
the revision was to utilize the new international expectations and the national experiences
gained in the meantime. Govt. decree 37/2012. (IIl. 9.) Korm. supplemented and amended
these regulations in order to establish requirements for a new nuclear power plant unit to be
constructed in Hungary. As an outcome of the revision the new regulations include the
WENRA (Western European Regulatory Association) Reference Levels (i.e., the expected
safety levels generally approved by the European authorities) and the latest safety standards of
the International Atomic Energy Agency. The revision, because of its schedule, did not aim at
utilizing the experience gained from the Fukushima accident. The lessons to be learned
regarding regulations can only be identified after the comprehensive assessment of the
accident; the preliminary results have not required any immediate amendment to the
legislation.

Hungary undertakes the utilization of the lessons learned from the Fukushima Daiichi
accident during the next revision of the nuclear safety legislation. The review should be
conducted taking into consideration the following:

e information available regarding emergency response,
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e international experience and identified corrective actions,

e statements of the CNS review conference and the stress test on external threats, low
probability events, performance of safety functions, emergency response, requirements
for severe accident management and on the effective design basis.

The rules of regulatory activities, the independence of the authority, as well as the availability
of the resources, needed for the supervisory activity should be reviewed.

Another important source of amending the legislations is the supplementation of the WENRA
reference levels, which is expected to be completed by the end of 2013. Additionally,
amendments to the nuclear safety legislation could be required after the review of the IAEA
recommendations and the European nuclear safety directive; however they will be realized in
a longer term.

4.2 Changes in the functions and responsibilities of the authority

This issue is in relation to Theme 2 of Topic 4 of the 2™ Extraordinary Review Meeting of the
CNS.

The role, competence and tasks of the HAEA were presented in the CNS report. The analyses
of the Fukushima accident have not yet revealed such a deficiency which requires any change
in the functioning of the HAEA. At the request of the Hungarian Government, the IAEA
IRRS mission will evaluate the performance of the authority in 2015. If the IRRS mission or
the review discussed in Section 4.1 reveals any deficiency in the Hungarian regulatory
system, then Hungary is committed to make the necessary modifications.

4.3 Review and improvements to aspects of emergency preparedness and
response

This issue is in relation to Theme 3 of Topic 4 of the 2" Extraordinary Review Meeting of the
CNS.

The training and exercise programmes for the central, sectorial, regional and local
organizations of the Hungarian Nuclear Emergency Response System, as well as for the on-
site emergency response organizations are discussed in detail in Section 5.7.

The integration of external forces to fire fighting and technical rescue is discussed in Section
5.4,

The emergency planning zones were established based on the relevant IAEA
recommendations; the re-sizing of the emergency planning zones is not a need based on the
lessons learned from the Fukushima Daiichi accident.

In line with the international convention on early notification, Hungary maintains bilateral
cooperation agreements with each neighbouring country. According to these bilateral
agreements, Hungarian experts visit the emergency exercises of the neighbouring countries as
observers, as well as Hungary invites the experts of these countries to participate in major
Hungarian exercises as observers.

No action is needed based on the experience gained from the Fukushima Daiichi accident.

Nevertheless, the Fukushima Daiichi accident revealed certain areas, where the level of
preparation should be verified in the frame of an emergency exercise. The main objectives of
the national exercise planned to be held in the first half of 2013 are to practice communication
with the media and to practice the implementation of certain protective actions with the
involvement of invited members of the public. [<51>].
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4.4 Openness, transparency and communication improvements

This issue is in relation to Theme 4 of Topic 4 of the 2™ Extraordinary Review Meeting of the
CNS.

In accordance with Article 8 (4) d) of the Atomic Act

»The organization supervising the use of atomic energy ... shall inform the public on the
safety of the use of atomic energy, nuclear security, its own activities, its major decisions and
their substantiation, as well as on the applied safety, security and safeguards requirements
via publishing the relevant information on its website,”

The HAEA, on its website, continuously informed the public on the situation evolved in Japan
and its consequences. The authority made available all relevant information on the preparation
for, and execution of, the TSR as well as on the extraordinary review made by the IAEA.

The public information on the implementation of TSR actions does not require daily
information provision; however, information could be provided regarding certain major
events (e.g. when the implementation of the TSR action plan was ordered or during the annual
press conferences). The interested parties can continuously follow the events on the website
of the HAEA, since the major news is released thereon by the authority. Additionally, a
"Bulletin" is published every six months, which includes information that may satisfy
professional needs as well; Bulletins are sent in printed format to wider scope of people and
organizations. The HAEA newsletters should also be mentioned as a communication channel,
through which the authority provides information on the major events every three months; its
part targeted at the general public is available at the HAEA website. The HAEA, according to
law, annually reports its activity to the Hungarian Parliament. This report is discussed within
the professional committees of the Parliament, who finally endorse it.

The outcomes of the analyses of the Fukushima Daiichi accident have not revealed such
deficiency, which requires any change in the area of openness, transparency and
communication.

4.5 Post Fukushima safety re-assessments and action plans

This issue is in relation to Theme 5 of Topic 4 of the 2™ Extraordinary Review Meeting of the
CNS.

Based on the expert review, the action plan prepared by the licensee and on the regulatory
review (see Introduction), the HAEA ordered the scheduled execution of the required safety
improvement measures. The authority continuously monitors, inspects and evaluates the
progress in the implementation of the planned actions.

4.6 Human and organizational factors

This issue is in relation to Theme 6 of Topic 4 of the 2™ Extraordinary Review Meeting of the
CNS.

The outcomes of the analyses of the Fukushima Daiichi accident have not revealed any such
deficiency, which requires any change in this area. If the international reviews, or the review
presented in Section 4.1, reveal the need for changes in the field of human and organizational
factors, then Hungary is committed to implement the necessary changes.
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Topic 5: Off-site emergency response’
This issue is in relation to Topic 5 of the 2" Extraordinary Review Meeting of the CNS.

3.1 Legal background

The organizational structure of the national disaster management system, the tasks of
ministers and governmental bodies concerned in disaster management regarding prevention,
preparation and response, and the tasks of the disaster management organization are regulated
by Act CXXVIII of 2011 on disaster management and the amendment of certain relating acts,
as well as by the implementing Govt. decree 234/2011. (XI. 10.).

The organizational structure and tasks of the Hungarian Nuclear Emergency Response System
(HNERS) are regulated by Govt. decree 167/2010. (V. 11.) Korm. The Disaster Management
Coordination Inter-ministerial Committee, and its organizational and operational rules are
established by Govt. resolution 1150/2012. (V. 15.) Korm,

The comprehensive review of, and amendment to, the legal background completed in the last
two years provided the basis for the establishment of a modern and effective national disaster
management system. In harmony with the renewal of disaster management and with the
consideration of the practical experience gained during the last decade, an implementing
decree regulates the tasks of the organizations participating in the response as along with the
general rules of international disaster management support and assistance request,

5.2 Hungarian Nuclear Emergency Response System (HNERS)

The preparation for the response to radiological or nuclear events occurring during the
peaceful application of atomic energy, as well as the mitigation and elimination of the
consequences, are the tasks of the HNERS. The HNERS consists of those central, sectorial,
regional and local organizations, which are concerned in the prevention of events entailing
non-planned exposure to the public, as well as the mitigation and elimination of the
consequences of such events.

The Disaster Management Coordination Inter-ministerial Committee is responsible for
supporting the disaster management related decisions of the Government and for the
harmonization of disaster management related tasks of the various ministries.

The Hungarian Nuclear Emergency Response Plan (HNERP) is maintained and regularly
updated by the Higher Level Working Group consisting of the representatives of the relevant
central, sectorial and regional organizations. As outcomes of these reviews, several guidelines
and technical guidance documents were prepared during the recent years. The last version of
the HNERP was published in November, 2011; currently, the HNERP is under review.

The county defence committees and their working bodies operate on regional and local levels.
The disaster management and nuclear emergency response working committees are chaired
by the chairpersons of County Defence Committees. Their tasks are the development of
defence plans, county level direction of preparation, response and recovery, providing
professional recommendations on response and recovery in the case of a potential or real
emergency, submitting proposals, planning and organization of rescues from any aspect, as
well as the direction of rescue works. The work of the chairperson is supported, as an assistant
chair-person, by a disaster management expert.

2 Topic 3, in accordance with the authorizations established in the Atomic Act, was prepared by the Ministry of
Interior - National Directorate General of Disaster Management
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In normal operating state the HNERS performs the following tasks: continuous monitoring of
the nation-wide radiological situation; collection, verification, analysis of radiological data,
and alarming; operation and maintenance of the HNERS alerting system; updating of nuclear
emergency response plans; preparation and exercising of organizations concerned in nuclear
emergency response; provision of material and technical resources required for the
performance of nuclear emergency response tasks.

Tasks to be fulfilled, in addition to those listed above, in alert operating state are: strengthened
monitoring; forecasting of unplanned radiation exposure to the population; provision of
reliable and timely information to the public on the event occurred and the nation-wide
radiological situation; preparation for the commencement of the emergency operation, should
it become necessary.

In emergency operating state, the HNERS performs: the assessment, mitigation and
termination of the consequences of the extraordinary event inducing the nuclear emergency;
forecasting of the radiological consequences of nuclear accident occurring outside the borders
of the country and in space, or of a national situation induced by an event entailing radiation
hazard; the determination and implementation of the tasks required by the situation.
Amendment to the legislation should not be initiated.

The HNERS was established in compliance with the relevant international standards; thus it is
at an internationally recognized level.

5.3 Radiation protection

The National Radiation Monitoring and Alarming System (NRMAS) is operated to provide
decision making support to the governmental coordination body. The operation of the
NRMAS and the direction of its professional work are performed by the minister responsible
for disaster management.

The leading organ of the NRMAS is the Nuclear Accident Information and Evaluation Centre,
which performs the central tasks of early forecasting in the case of a nuclear emergency and
of the international radiological monitoring data exchange system; additionally it provides
contribution to public information, support to decisions made by the governmental
coordination organization; forecasts the expected dispersion route of radioactive materials
discharged from an event having adverse safety influences; operates the international real-
time on-line nuclear emergency decision support system.

A sub-system of the NRMAS consists of the installed automatic remote measurement stations
of the Radiological Remote Measurement Network, which is the early warning system in the
case of a nuclear emergency; the system continuously monitors the radiation dose-rate in the
county and the more important meteorological parameters. Currently, gamma dose rate
measurement data from 132 measuring stations of six sectors are collected in the national
radiological monitoring centre. The network of mobile radiological laboratories means the
other sub-system of the NRMAS, which identifies and analyses the radiation contamination in
the case of a nuclear emergency. The third sub-system of the NRMAS is the network of fixed
laboratories, which measure the radioactivity of the collected samples (i.e. food, milk, soil,
water, etc.). These measurements provide basis for the implementation of long-term
protective measures (i.e. grazing ban, limitation of food and water consumption, etc).

The operation of the radiation protection monitoring systems under the direction of the
Minister of the Interior is regulated by Ministerial decree 7/2012. (Ill. 7.) BM. No
justification for further amendment to the legislation is revealed.
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5.4 External resources and tools that can be utilized for on-site emergency
response

The chairperson of the Emergency Response Organization of the nuclear power plant, if
needed, can request external resources for the response. At the same time, the chairperson of
the organization leading the national level emergency response can send forces to support on-
site emergency management, if he/she judges that the nuclear power plant is not able to
manage the situation with its own resources.

External forces are involved in fire fighting and technical rescue, depending on the severity of
the occurred situation.

Detailed data, on mobile equipment available at the administrative and national economy
organizations for the provision of the electric supply and internal energy supply to the Paks
NPP, is included in the survey conducted by the Directorate General for National Disaster
Management in the frame of the Targeted Safety Re-assessment. This data primarily refers to
the capacity, number, location and activation time (i.e. taking them to transportable condition,
their transportation and putting into service) of the available Diesel generators, pumps and
fuel transportation vehicle. The vehicles for the transportation or hauling of the generators are
selected by the competent disaster management organizations. Operators are available for the
generators and pumps requiring special operatory knowledge.

The equipment can be air transported by helicopters of the Hungarian Defence Forces;
however air transportation requires the lifting of the air ban around the plant.

5.5 Protective actions

The three counties within the Urgent Protection Action Zone (i.e., the area within the 30 km
radius around Paks NPP) are: Bacs-Kiskun, Fejér and Tolna Counties. They fulfil their
response tasks according to their regional and local emergency response plans.

5.5.1 lIodine prophylaxis

The necessary stock of iodine tablets for the citizens of the settlements within 30 km radius of
Paks NPP are provided and maintained by the Medical Stock Management Institute. The
tablets are stored in the offices of the local governments concerned, at the family doctors and
the duty services of first responder organizations. Following the receipt of a decision on the
distribution of iodine tablets, the professionals of the Public Health Professional Body of the
County Government Office performs the iodine tablet distribution.

5.5.2 Evacuation of the workers of Paks Nuclear Power Plant

The evacuation plan of the workers of Paks NPP is included in the General Emergency
Response Plan of the plant. According to the plan, the employees should use their own
vehicles, the train owned by Paks NPP and the buses put at the disposal of the plant by the
regionally competent bus company.

3.5.3 Evacuation and reception

As a part of the emergency response plan, the disaster management organizations established
evacuation and reception plans for the public. The reception of the affected population can be
arranged, should the evacuation be ordered.



5.5.4 Provision of the public with protection tools

The protection breathing tools (protective hoods) required for the rescue and evacuation are
available for those living in settlements located in the dispersion route of the radioactive
plume; the protective hoods are distributed at the meeting points.

The protective hoods are stored in the settlements' warehouses for those living within a 9 km
radius of the plant; the rest of the stock is stored in the county warehouses (outside of the 30
km zone); the latter are distributed based upon the local effects of the nuclear emergency
situation.

5.6 Alerting the public, public information

5.6.1 Alerting the public

Within the 30 km radius of Paks NPP, the technical tool of alerting is the installed public
information and alerting system. Altogether 227 modern public information and alerting
devices alert about 225,000 people living in 74 settlements on 2,800 square kilometres.

The acoustic terminals are powered by uninterruptible power supplies, thus the public can be
alerted and informed in the case of loss of the electrical power supply. The high capacity loud
speakers, in addition to traditional siren signals, are appropriate to transmit voice messages,
thus the population can be provided with the essential information by way of live broadcasts.

The control centres of the system are installed at the Protected Command Centre, Plant
Control Centre and at the Tolna County Disaster Management Directorate; additionally, a
mobile control unit is available.

The operability of the sirens is tested by humming signals (i.e. at reduced volume) on the first
Monday of each month, and by transmitting a full loud emergency hazard along with end of
emergency signals twice a year.

5.6.2 Public information

As required by Govt. decree 165/2003. (X.18.) Korm. on the rules of public information in the
case of a nuclear or radiological emergency, public information plan shall be prepared at
national, sectorial, county and facility levels by the central bodies and organizations of the
HNERS, as well as by those bodies and organizations that are obliged to prepare Emergency
Response Plans. The public information plans are to be prepared for providing timely and
reliable information to the public; the plans include those available information principles,
methods and tools, which can be applied for effective communication.

5.7 Preparation, training and exercising of organizations participating in
emergency response

The training and exercising of those having roles in national level emergency response are
organized in line with Govt. decree 167/2010. (V.11.) Korm. on the Hungarian nuclear
emergency response system. The Training and Exercise Working Committee prepares the
annual Training and Exercise Plan, which is then endorsed by the Disaster Management
Coordination Inter-ministerial Committee (DMCIC). This annual Plan establishes the major
training and exercise programmes for the subject year and the major directions for the
subsequent year. It includes the minimum required training and exercise activity, with the
consideration of the Long-Term Training and Exercise Plan. The DMCIC, by endorsing the
plan, identifies the expectations for the central, sectorial, regional and local organizations of
the HNERS. The tasks included in the plan shall then be integrated into the individual
Training and Exercise Plans of the HNERS organizations.
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A conduct and evaluation plan is prepared for each exercise. The exercises shall be evaluated
in line with the viewpoints defined in advance in the conduct and evaluation plan, Based on
the evaluation of an exercise, an action plan is established in order to eliminate the identified
non-compliances and deficiencies; the progress of the implementation of the actions shall be
monitored by the organizations concerned.

5.8 Summary

The experience gained from the TSR and the Fukushima accident has not revealed any such
deficiency in the field of off-site emergency preparedness and response, which requires the
modification of the Hungarian disaster management system or that of the Hungarian nuclear
emergency response system. Following the completion of the international review, based on
its outcomes, Hungary will re-assess the need for modifications and, if appropriate, take the
necessary steps.

Topic 6: International cooperation

6.1 Strengthening the peer review process of CNS and of missions (IAEA,
WANO and Industry)

This issue is in relation to Theme a) of Topic 6 of the 2™ Extraordinary Review Meeting of
the CNS.

Hungary will provide information in the CNS national reports on the results of the review
missions conducted in the field of nuclear safety, and will offer monitoring of the progress of
the implementation of their recommendations.

Hungary, with its own resources, supports the development of the effectiveness and scope of
the international nuclear safety expert missions, as well as the enhancement of the
coordination between different missions.

Hungary takes part in the improvement of the processes and effectiveness of the CNS, and in
the improvement of the reviews conducted in the frame of the CNS.

After the Chernobyl accident, Hungary participated in the safety re-assessment of the Russian
design nuclear power plants built based on Russian design, the lessons learned were
integrated into the legislation and the safety improvement programme of the nuclear power
plant.

6.2 Optimization of the global safety regime
This issue is in relation to Theme b) of Topic 6 of the o Extraordinary Review Meeting of
the CNS.

Hungary, with its own resources, supports the rationalization of the responsibility and task
sharing between certain international organizations and welcomes those initiatives, which aim
at limiting and optimizing the duplication of tasks being in connection with international
cooperation.

Hungary studies the potential participation in the establishment of a regional crisis centre.

6.3 Strengthening communication mechanisms through regional and
bilateral cooperation

This issue is in relation to Theme c) of Topic 6 of the 2™ Extraordinary Review Meeting of
the CNS.
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Hungary, with its own resources, supports the enhancement of nuclear safety and the nuclear
safety regulatory system in countries opting for nuclear energy; Hungary participates in the
related activities of the international organizations.

In the field of nuclear safety, Hungary maintains bilateral cooperation with the neighbouring
countries. In meetings organized in the frame of these cooperation agreements, Hungary
provides information on nuclear safety related information and events.

Hungary is a member of the WENRA Mutual Assistance Working Group, which aims at
enhancing the cooperation between nuclear safety authorities in the case of a nuclear accident.

6.4 Effectiveness of experience feedback mechanisms

This issue is in relation to Theme d) of Topic 6 of the 2™ Extraordinary Review Meeting of
the CNS.

Hungary takes part in all fora serving for the exchange of experiences in the field of nuclear
safety (i.e., IRS, INES, WANO, EU Clearinghouse, VVER Forum) and strives to utilize the
experience gained from other sources as well.

The HAEA participates in the working groups aiming at utilizing the lessons learned from the
Fukushima Daiichi accident, as follows:

e ENSREG (HAEA is represented at high management level),
e ENSREG nuclear safety working group (WG1),

o WENRA reactor harmonization working group,

o WENRA mutual assistance working group,

e  WENRA accident management working group,

e EU nuclear security ad-hoc working group,

e IAEA Action Plan — occasionally, participation in regular IAEA working groups and
activities,

o JAEA CNS - Hungarian delegation participates in the extraordinary and regular
review conferences,

e OECD NEA WGOE working group.

The tasks set by the above working groups are performed by the designated members, who
can live with the possibility to involve other professionals.

Hungary supports striving for emphasizing the experience feedback during expert review
mission.

6.5 Strengthening and expanded use of IAEA Safety Standards

This issue is in relation to Theme e) of Topic 6 of the 2" Extraordinary Review Meeting of
the CNS.

Hungary fully integrates the IAEA nuclear safety fundamentals and standards into its nuclear
safety legislation (see Section 4.1); Hungary constantly supports the development of these
standards in order to continuously enhance nuclear safety. Hungary agrees that the prevention
and consequence mitigation should be more reasonably represented among the requirements.
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Part III

In line with Reference [8] Part III would list those actions that are identified in such areas that
have not been discussed in the previous topics, i.e., which cannot be grouped under previous
topics (under Part | and Part IT). The review has not identified the need of such actions.

36



W0y [<xx>] Ul aJe sJagINU [elas 353y} 0} sadualaal ||y

‘A1eSSadau JI ‘pue paijijenb
AJreonwstas aq [[eys SuIp[ing
a3 Jo s[[em ay, ‘Suipying
AI0JRIOQE] PUR [ROIPAUI 9]}
cl't 1T C10TTI ST 61 JO AJIUIDTA 10911 AU} UT PAJBoO]
aIe $3[00]S 19jeM PIsI[RISUTUAP

Fuunsus ur 2[ol Juejrodurl ue
Aerd jey) IT volIR[[RISUT UL SYUB)
I9jeMm pasI[eIouItIap ayJ - ¢

sayenbyes

10 5109119 AIBpU00DS el

"pajijenb £jjeorusias

u29q 124 jou Seyj Ing

e : e L ‘31210100 pasiojural Jo ape
Gt T ‘eeT SI0TTIST 1 S1 oIgM “Yoriieq apeSiiq o1y
o ur yuawdinba pue [euuosiad
a3 10310.d 01 SUOLUAAINU] - |

aqnueq

JO [2A3] IojeM MO pue SUIpoO)
‘ayenbuyyea 10 "Aouanbag
SULLINOAI IB3A pUBSNOY] ()]

JO spiezey [BInjeU SULIAPISUOD)

‘BaIR
‘pajordwoo sy} ur yse3 uedo oN 1102
Tl | Mser ‘19qUI209(] Ul SJUILISSISSE
JO uonEBUILLIY) [NJSS209Ng

sIseq ugIsap

A} Ul JUN0doE

ojur uaye; Aouanbag
20URIMNOaY

SPJABZEY [BAN}IEN i

R ERETEN [z1]

[g] 110daa urpeap uonnjosax

[euonen [eulq 68SSVH 203
ds.L ur Iaynuapy

IUWAIIJAI
[6] 110daa

DHTISNA

11EYi11110}g) uondy aidog,

SUOI)IE JO d[qe) Argwrming :AJ e

JseL




8¢

tilEE e SI0TTI ST 0Ll 21 JO uMOpInys oljewiomny - ¢ ‘L
poo[l wamn.nm%%w__wqwmmww Gt e el
m..,« ! Eoum e usisop pajess e 03 suopensuad
uEnum.E a1y} Jo Surpooyy :mB. Oth JO UORESLIPOIN yoroidde
58 S10T Tl B4 Os ‘BuI[eas IofeAr THM isnous deadeng owmjoa papatorg| b | -
_ cle - i - Jou ol dums paypusur Apustetmad 1o° ERoeiond -
pept : £ pue dumns g Ul 9J8[nunooe
I9JeM DOTAIDS [BIIUSSSD PINOM S][EA St Y30
o iRl uonenouad I9jeM YT - [
ur suonenauad [[em UELL)) =
‘nouauouard
uonoeyenbi] [10s pue justuapyies
3uip[ing pajeniur-ayenbyes
cle ‘LIce [ 8102l Gl e Jo surgrew Suysive °C
G a1 Jo Juawssasse Jodoxd
9y} Jof paunoltad aq [jeys
SISA[BUR 11e-0(}-J0-21BIS Y/ - §
mmwr S i MO[[e 0] pajipoul ‘AIess3oau
uﬂ% m%uommxuﬁ_bim:m 412 pile DORNENbo) o {34
Calee 17T LI0TTIST Tl Sh wow:m 18[099% m.ﬁ Suiping MM”MMW% Mﬂwﬁwﬁww b4
o e JIZIL Hotogonby (saqeo ‘saurjodid) suonaUOS
[10S ‘SasATeUR DATIBAISSUOD Sl e
JUSLIND 91} 0} SUIPIOIDY P HP PUR9GL - £
= *SuBaul Ia1po £q Syue)
a1 o uonoajold ojeridoidde
apraold Jo paosiojural
sauodare | 22UIRIRL [z1]
6] omﬁ [¢] 110da JuIpeap To1N[osal d %
6 [euopeu [euld | 68SSVH oW HRRHE reny ador 2.
DTISNI MSL o — w




6€

HIERT JO usmopInys opepwIoINe ue | yorym ‘UONBIULWINYSTT OTISIAS .EE.,.,. o
ST'E m ﬂ.m (ALaA R 'l SHLIEE DO O UM S 1S 00 Jo 302[o1d uonoNNSU0DRI JULIOJUOU JIWSIOS S1 6
TT I1R)5AS Yons ou AJIua1my) sypjosumapuyl i
"PalJ1IUAPI U22q SBY
Jjse1 ou pue j0adse 1949 SBaET
woy A10joeisies st aonoeid < :
1€ - JUaLIn? 9y} ‘Aresunyy *KIBSS202U UONOE ON i A | -
’ I0J suoyedyIjou
Jo uonemis [eopyderdoad -
ururem ApIeqg
pue 2z]s [[ews A[2A1R[2]
a1} Junoooe ot Jumye],
‘papiaoid aq
[1eys se8eino Surmp juewdmba
BT $10ZZIST €1 ssao01d joedun A[asioApe aInd Alaes ‘9
PUB T T'Z PIno2 Jey) sjoo; pue juewdinba
ssanoid-uou au Jo Surxig
‘S[auuny 2[qes a3 o
[y oulqim) ay1 Jo SUIpoofy 2y}
PIOAR 0] PIIONIISU0D 3 [[BYS
urep 9An030.d € 10 paiBAl[e
aq [1eys adojs ay; ‘Aressaoau
I "1oem pagieyosip oy
UIRIp PUE 9A13021 0} 9[qeoidde
a1e satpouay; auljadid ayp
IBT[} P2INSU 3q [[BYS 3] "UOSBAIL
1210 10 ayenbupies o) anp |
pagewep s1 aurjadid Josuapuos
a1 uaym papraoid aq [[eys
sdumnd jue[009 Jasuapuod uleW
RlIERE) BN aanasyaX Lz1]
[6] 110daax ﬂ:ﬂwﬂhﬂh o_”wm_mwﬁ mmmmﬁmmwﬂa INEN I 11(i}g) ooy aido, W
DHASNH ) ) w

dsL

Ul JIYRUIP]




0¥

Gz GGG JOU PUB SWRISAS A)9)eS | 9} pue SuoneIsqns AY 0Z[ pue
IS | vloTel’st 0] J0U y3noy suonelsqns | AY 00f padlojural A[[eoltusies ‘1
T A 0TT PUB AY 00 2UL jou oy Jo Uoia3lold = ¢
'saseq :
‘UOTBMYIS pPAuIqIoD | suonejoadxs asoqe
i =wmwuwmwww Mwﬂ.ﬂmmwwu yons ut A1aA02a1 [ewndo | atf Jo Juapuadapur
: S et Rl IRl e poddns Loy 1ay30UM 03 SB syse1 Joagpny | :
T E10CCIST >q OSIRIIE £2 B0 Ul Passasseal aq [[eYys sainpaooxd 01
: dur yons uapiooe P
o n i IEE oh Sunetado LousSirowa
YOTIe(] BUIILSTIOL] | : : s
wox suoneondut o1 angy ”vamm wodw4s Sunsixa ayf -1
m.w::ﬂﬁwwmwm%m%%%% ‘sasAjeue Arpjuawaiddns ‘mau suldrew
g1t TTerie 10U M syoedur E.Emu ik \B pannbal 80T 01 PaIep MaIASY pleZey [eWNXa | "§'] -
vmmsmo. Spuo] E.u N . K197eS 21poLIa ] 15938] AU, JO JUSWISSAsS Y
“BUIpOO[]
. i 01 auoud jou s JAN SyBd . sjuouIssosse | )
LTe JO 21IS a3 By} paulllIalap ARESSaRN UONERON ujdrewr 3uIpoor L1
JUSLUSSASSE 1591 §Sa13S Ay L.
‘way £1dde pue dope [[eys
905UQ0I] 21} pue AjIoIne
2} 10q ‘SuMOpy[em ‘onoeld JuaLIng a1} | sumopy[eam paijijenb
91°¢ - pue suonoadsul AJipou 0} AIessa0all JoU SI )1 ‘suonpoadsur | 9] -
1ons I0J 3jqe[leAR 2W092q | ‘uo Furod SI ANAlOR 1B[n3al Y Quads-uUQ)
sjuawaInbal ‘spiepue)s
[eUOIIRLLIIUI D1J103dS I]
"PAIISIARI 2q [[BUS UMOPINYS
"¢’/ pue ‘]2AQ] UOTJRIS[200E orjeuwione jo uonsanb
2QkE AT UaAIS B 10] s10joea1 auy | 2y ‘eseyd Arojeredaid oy ur st
ERIIEREYER lz1l
ERYIENE)EN
[6] 110dax el viadas SuIPEaP UoHN[osa JUAW O uond aido WL
[uopeu | [Bud | 68SSVH oW 2 ¥ ol 2
DTISNT . "
USL ur ynuapy




8%

"€/ pue" SU22I0s pueq Iajem SUI[[oARY
Il T EeHeE ue S)oBI QUIYORW 9 ;
“1'77 SI0TTI'SL It 10 aormuwzm:w omEmm% 10 u_omw 4!
LGl U} J1 pazA[eue oq |[BYS I - €
‘pay1enb
Aja1enbape st juauoduwod
€T 1-PrrSYH|  URAIS B Iomaym Aejdsip pue
C1oTel sl Wl 'SUOTIOB 9A1103.LI00 pue | pafIduiod aq [[eys (FuImysi| Aq
SJUSWIADIOFUISI AJ10ads uBD |  padonpul $10317a o1} Surpnjour) €1
935U21] 2} pue AJLIOINE $10972 onaugewWOaa]d Aq
QU1 ISI[ oY U0 paseg[| paleSuepu? ale YoIyMm ‘AJaJes
03 Juenodu sjueuodwod
WIISAS Yons JO IS1 V —
. "pado[oAdp 2q
KI0JOBJSTIRS JOU 91aM | [[BYS SUCHONKSII S0UBUUIBL
aqnue(] 2y} JO [2A9] MO[ | pue Sunsa; ‘uonoadsur Juissim
awaxa JO uonenyis oy} | ‘aAnoadsal oy -pajuswe[ddns
oS E10TCIST Al u parjdde aq 03 sampasord =G [IES 20NUBE 213 JOIAT] I
. uonoadsul pue 2oUBUSIUTBLU I21EM MO] JO aseoa ul parjdde
ay3 Jey; paynuept jue[d | aq o1 Juawidinba a Jo Surse;
QY3 1597 Ssams o) Sunm(y|  [euonelado pue SOUBUSIUIBUI
; ‘uonoadsut oIpoLad — ¢
"¢’/ pue ‘padewep jou *AIBSSadou
0 “¥TT are Ay 11 ‘saptunyioddo J1 pasealIoul pue pajenjeAd
Nl Arddns o11309[2 9AlRUIR]E aq [1eys sayenbyea jsureSe
G Auewr apiaoxd S uonerado pajejost 0} yuejd
‘1°¢°¢ pue ‘panIojuTal A[[BOTUISIONS a1} SUIOIIMS SWSHBIIONE
ERIERCIEX [z1]
ER1IEREIEY]
[€] 310daa auIpeap uoInjosal e
[6] 3-10daa JUIWWO)) uonay adog, -
OTUSNE [euoneu [eulq 68SSVH 21} .

dsL

Ul J31USP]




(4%

‘SI0TCI'SI

L1

[reys 1 Ajddns 1amod [eo1noafe
aendoxdde Jo uoisiaoid £ -4

BI0TCISI

ST

‘uononysur Suneado ue ur
paje[ngal aq [[BYS JUaUUIBIUCD
91U} 0] SOLIOJUSAUL IDJBM pRjRIOq
Jo apour Ajddns pue paajos

aq [[eys 931103S SJI pUB $22IN0S
[BUI9)X3 WOIJ SOLIOIUIAUL

I91em JO UOIBIIUIIUOD UOIOq
a1 Jo Sumes [enualod ay 1 -¢

£TS

CI0TCISI

TI'I

*S)UB] J2jeM PaISI[BISUILIAP U}
uo paysiqeIsa aq [[eys swrod
UOID3UU0D MaU ‘pasoxdiul

24 [[BYS SUOHIPUOD JU3PIOOE

Ul WI]SAS 1918MPas] AoUagIowta
Azerixne ay; Jo urod
TOMO9UL0D AU} 0} SSAVY -F

§TS

FI0TE0°ST

"saje)s uonelado [

u[ I9eM PasI{BISUIUP PI0)S
3y} JO AI0JUSAUI SqB[IBAR S1]}
azZrwuIxewr [jeys Jojelrado ayf, -1

JuIs jBay

pue Surjo0d 2L}
Surpiaoid sueow

Jo uoneorddy

it

91

SANSST USISA(Y

‘pajuswadul

2q [[BYUS S2INSBaUT UOISN]IXA
ajenbape ay ‘A1essasau

J1 “pue uONOUNJ JUIS 1B
ajeu)[n 91 sazipiedoa[ wasAs
IoJem 991AIIS [BIJUASSI U] JO

CAYIERE)EA

[6] 110dax
DTASNT

EEEYEIEY]
[€] 310dax
[euoneu

dsL

aupeap
[euLy

[z1]
uonN[osal

68SSVH 9us
ul 3y nuspy

JUIWUIO))

uondy

aidog,

JsEL




£V

GiZCECiT
TS
ECIZEG

C10CCISL

0Tl

JO IojeIoUAT [3SAIp SUO ISEI
1e 0) A]ddns 1918M SuTj000 A1)
o7 Aressaoau juswidimbe oy, -£

$TS

CI0TCICL

611

‘WISAS 191BM

8urjo0o £8ojoutjoay ayy ySnoy
WIQISAS I2JBA 9DIAIAS [BIIUOSSD
31} 01 WIRISAS I3BM 211]

9} WoIj J] UouB[[RISU] I0] OS[e
paajos aq [[eys Ajddns 191em
oy} ‘I uone[RISUL Uo Junsixa
UO1393UL0D Y} O] B[IUNS -9

[srile

BI0TCISI

‘PoA[OS

-aq [1eys A1ddns 1amod [asaip
renpiaipur yjm paddinba s ey
11 uone[reIsuy jo wonels dund
JIajem oIIJ Juejsisal axenbuyies
a1y} 10} [BURD I9]BM 93IBYOSID
311 JO JUatuFas paso[o

3] UI S[(EB[IBAR JAIOSAI Jajem
At} Jo AJI[IqIssa008 YT -g

‘TE¢pue
CTECTIC

*SUOIIPMIS JUAPIdoR

Ul SUONoauuod Junisixe

A1[] BIA UIDISAS I9JBM 90IAIRS
[e1IUassa o1 03 1a1em Ajddns 07
o[qe aq “I2ALI A1) JO [2AJ] I)eM

a1 Jo aAnoadsanr pasn aq |

ued yorym ‘quefd [[om pa1a)y
HUBq a1 Je1) paysijqe)se aq

‘1¢

0T

61

U191
[6] 310dax
DHUSNH

ERLIEXETEY
[¢] 310daa
[euonEu

dsL

auifpeap
[eury

[z1]
aonnjosal

68SSVH M
Ul 1Y HUAP]

JuduIo))

uonRY

adoyg,

JSeL




144

sjuatualnbal udisap o)
Jo uoneuruLggap pue ‘Ajoeden

‘T’ pue puE Jaqumu AIessaosu atj)
STSSTS| "810Z°CI'SI TaE JO JUSLISSISSE JOIFR Pa[[RISUI T
CITS aq [1eys (s)IoeIouad [2521p
TS JUSPIOOE 219A3S Juapuadapur
pajoatoad Aporerrdorddy -
‘T'espue | L : ‘PaysI[qesse 2q [[eys
e s ST0Z'TI°ST 21 W91SAS 19JBM 9D1AISS [RIIUASSI €T
TG a1y Jo sIay i} pajeiado-1amMod -€ A1ddns 1amod
OV aus-gopueaus |
‘Tg°C pue -uo jo sapmunuoddo cle
STCSIS | "£107°60°0¢8 [<[1>] 008 - I -
CITS
‘TIee
'21Inpao0id 2ATELSIUILIpE
ue ur pajerodioout
Tecpuw | - - 3q [[eYS SIU} PUB pasealoul
cTsCTC 10T E0°ST ¢'I 24 [[BYS pa101s§ aq 03 [ony LG
CTTC [98a1p JO 1UNowWe 91j] S10}RI9U3
[esatp £1ayes oy} Jo Aoeded
a8eI03s [ang oy SWzIjnn -1
‘pajuawra(dunt g o3 saInseatu
2t} yuam pajepdios aq
[1eys uononnsur Sunetado ap
pue pap1aoid 24 [[BYS W9IsAS
TEs pue = Jojem 2I1J o1} WOIJ JIun 1[oes
20UIIJ3I 71
MM___W.%%H L suipeap TORIOso 1iE(1]g) uorjd aido %
omisng | [PUOnEn euld | 68SSVH oW S L ‘
USL ur J21uapy w




974

"A1ddns Jamod
"Alessaoau uonoe oN | D Jo senunyoddo| €17 | -
JuaUAUBRYUY
T
Jay10 AUB JO SISWNSU0D AleJes
21} 03 JIUn Ale UI 10JeIoUaF
mec o [9salp AouagIowa ajqelado Aue
czocfog | (STOTTISI €T T woJ Ajddns Jamod [esLro9]e LT
Sl Ayayes Surpraod 107 1no
errs PaliIed aq [[eys SUOIedIJIpot
Suipnjouod oY) pue parpnis
aq [[BYS SMUI[-SS010 2[qISSO] -/,
‘sasnq
Kyoyes pue dndjoeq ays3 J0J
eiEn pue uonelado [ewLIoU I0J SPUN
L e ot} usaAvaq SYI-s5010 pardde 9z
it jou Ajjualing jng “srqissod
errs a1} Jo asn a2ty JoJ padojaaap
2q [[eYS S2Inpaoold -9
"auIgqIng sed I9)I] a1
10] paleald aq [[eys (lojelauad
'1°€°G pue [esaIp umo woy dn-uels) |
STESIS| vlOTTI'SI €'l Aiqedes 1res-doe[q ayp ‘soul| ST
‘IS PajeoIpap elA Jomod J11109[9
‘TS  [euroxo A1ddns o3 9jqe Sulaq
- syued Jamod om] a1 Jo InQ -G
"spIezel|
siseq ugisap puoAaq Suipnjour
ERTIEXETER] [z1]
e [€] 310daa auipeap T0nN[osa.l =
[6] 110daa ronED e : JUSUWO)) 1 (1) adog, g2
OTUSNA jeuon [euly 68SSVH 21 N
ASL ul Jalynuapy




oF

"gordoy,

"S1U9A? SNOLIBA
10j sjood Jery

lospue | oido], ul passnosip ol o AEISEOT or're | -
ale suoroe sAndadsay
: : Jo juaweAociduy
Iamod Jo ssof [e30]
'godo],| e leye Aiqenqey
) . Iopun passnosip ale [orym uuey Suop| . )
grocer el ‘saIad pUBLILIOD AoUagIawa J10J SWOO0I [O1U0D 6'1°¢C
J0J paljljuapl A[UO alam SYSB], dnyorq pue urew
Jo wawaAordwy
£
. ordo ], Jepun passnosip SI yoIym .
anua) g v Arddns 1omod
PUBLWILIOY) Pajo3jold B N ol R e JO ss07 [m03 Ul e | -
aup 107 1deoxa Alessasau SeA UONoE ateredos oN -Kiddns Anoedes uone[nuaa
sem uorjoe ajeredas oN Bk.fw d Um«@o :O_M/_Wo“ d o Jo juswaaoidury
s 3eap [g] Jo *7'1°Z uonoag
E1Z/0vb sfeas sdwnd | |
“MTAA 10] 1UBAS]21 JON JUB[00D 101083y Lre
‘¢ oidoJ, pue sjuowAoIdwy | -
L1°1°7 UCnI92S Ul passnasi(] umopinys 1T
Jogpue 1 otdo] ul %mummwh OUROJUONE ... -
/PUE 1 91dOT Ul p p pUe UOTeIUANISU] ¢re
aIe suonoe aAndadsay
N — %mﬂmm“o_% 'suonoe Alojeredard | | )
/PUE [ OldOT Ul p Ip pue [euonesadQ 71e
aIe SUONOE 2Anadsay ;
ER]IERE) e S [21]
=]
[] 31002 [¢] 310daa aurpeap Tonn[osal — o1V oo, =
STASNT [euonen [eurg 68SSVH 20} ~
asL o1 _Ynuapy




Ly

SECT TIOTTI'IE el 10] Juatissasse onsIIqeqold 031 serpmis Jatpung | L]°1°C | '8C
¢ ardoy. ‘saureIgord
Io/pue | oidoy ul _ummmz.OmE M or'1'Z | -
ale mmosum mau‘oummo.m pue wogoadsuy
: : juowrdinby
¢ ido]. "9IS ) U0
Io/pue | o1do] up passnasip SEpcE eI o) sT'1Z | -
: : : Anniqedeo asuodsal
ale suonoe aAndadsay
* : Jo juawasoaduwy
-¢ o1do
Io/pue [ o1do] ug nmmmmom% SIS y11Z | -
aIe suonor aAloadsay PRSP
‘¢ oido] ‘a3rI03s 21enbape
Iojpue [ o1do] ur passnosip JIoy) pue saolAap | £1°1°2 | -
ale SUOIOB 2A102dsaYy | 2[1qOW JO UOISIAOI]
"J$9) Ssa11s ay} Sunnp
Pap1oap alam sanol Ajddns
Iamod o11303[2 pue 1ajem ‘AN[ige[ieAe
9SIaAIp ‘[o[jeied 2Insua ssaooe pue| z1'1'C | -
0} JUBALU JBLJRI SUOLOR yred mo[q ZI'1°C
‘sjo01 Te1oads yum sainol
JO 20UBUIUIBW JO PEIISU]
"[<£>] 01 [eonuapY
‘SUIa)sAS AjaJes Jo Surpoopy ‘SIUQ)SAS AjaJES
o ) . 10AE 0} ‘paSewep J1 ‘SuIa)sAs 0 aouapuadapur .
w.m .N. stoTerst P hﬁmh mc:oo_uowomzoucoo y pue cw_uﬁmmum Irre | -
puETIe 2)eI-MO[] 28Ie] pue Jajowelp Jo juswAoxdur]
931e[ 21 UMOp Inys AuIL
ER)IERE) ER sTedEd el [z1]
[6] 110daa L] rddiit ouipEap tohjosal JURWIO)) uondVvy adog, m
[euoneu [eulq 68SSVH W3 ’ ) =
DHISNA w

dSL

U1 Y 1uapY




8v

*AIBSS909U UOI0B ON
"110T JO pus ayf} a10Jaq syun
341 JO [[e 10} pa[[BIsul alam
[OIM “SJUIPIOOE QIIASS UM

JUAWUILIUOD

Iee TIOTCI'IE adoo 03 pauSisop sjuaLIUIEIUOD oy wr voneSw | 1°1°1°¢ | -
AU} Ul SIaUIqUICoal UG0IPAH I'T°1°E
ua30IpAy Jo uone[eIsul
1]} Sem SUOIBIIJIpOW
[e21UYD3] 21} JO QUQ)
‘suone[ndal A1oJes
Ieajonu a1} ul pajetodioour STEAS
- . S aq [[Im sjuawalnbal I .
ree 8I0TCrsI guissiw a1} S[9A9] ooUAIaJal LRI VANIM | T'T°E | -
T Mm aouerdwoy)
VANAM JO Juawpuatue |
Jo uonajdwos 1oy
JNEYGRET
pue judwageuem .
JuapIIIE ‘asuodsal €
AduaZaawa ayis-uQ)
[<s>]
‘[<81>] ‘[<01>] ‘[<11>] ‘[<6>]
SUONOE pUB PIONpPOUl pue
‘7L pue paysIqeisa o 0} 8[qRUOSEAI
0EYTE SI YSI JO UOHNQLISIP
T paoue[eq ot SuLIApISU0D
g JWI[ W B Joyjaym
6'TS ‘aanjeraduia) ymoaro Arewnid o, *SonjuIEMISoUN
PUe ‘$'7°¢C _ OS] Iepun sajels 101082l Paso[d  ssaIppe
ERLEXEIEY] [z1
GhliGRE)EN
[6] 310daa [€] s0daa uipeap i s JUIWO)) uondVy aidoT, mm
[euoneu [eulq 68SSVH 2W ) ) =
DHTISNA MSL S e — w




6v

aanoadsal o] ‘[eSSaA
a1y JO SuIj009 [BUIIXD
pUE AJIAED 1010831 2y

*A1BSSQ09U SI
UOTIOR ISYIN] ON ‘2109 Uajjoul
1]} JO 2OUBUSIUIBLI [9SSAA

uoneZI[IqEIs

ree €69 PIOZZT1E JuIpoojJ Aq [essaA ainssald | -ur Jo £8a1ens a3 PaIos[as AN WNLIod U0 STTe]'lE
1010821 9] UIYHM PIZI[IqRIS Syed SeINSeall JuolUaf UL
2q UBd 2109 USJOW ST JUSPIOOE 212A3S A1) Juotmy
"WI9ISAS FUI[00D : d
£€9 9AT)oR UE JO UOTEf[RISUT | . o e DD
. oot | - . o0} SPUSTIIION6T pado[aAap 2q [[BYS JUSUIRIUOD uonoajod .
[EE:E o 810Z°ZI'ST ST'1 R e e ayl mc UONIBSLINSSAId-12A0 assaidiaao | #'1°1°¢€ | 0€
Lt T e MO[s ‘un3-uof a1 jusaaxd JUAUWIUTBIUOY)
e ot paredard JIN SYed 0] 3[qe SI Jey) WRISAS ay],
*AIeSsadau
uonoe oN uerd o1 Jo syun
¥ [IB Io] suonoe juawageuetl WSS
I's€ JUDPIOOE QI9ASS JO SWRI] Repoe dnmesien e1rre| -
SU) UL dAN S5 103 2oed uae) Jo uonezunssaidap
sey slojelauad [asalp JUapIOOR Slqetisy
219A2S 3y} JO UOTIB[[BISUT
‘A1aAnoadsar
-PUB-E SN 103 TOZ
pue £10z ul peje[diod b
aq [[1M 1 9[IYM ‘7 PUB| PUR € S)IUN JOJ UOHEIUAWLNGSUL |
TEE 1'E9 R L rAA S [ syun 10y pajerduwios usaq JU2PIOIE 213A3S Stf} b mM,WOManE. ¢rI'l'e |'6c
Apeailfe sey uonejuawnysur | Jo ued se ways4s SurIojuo PAH
JUDPIDOE 2IJA3S JY) JO u501pAY Jo HoneR[EISU]
yred se walsAs Suriojuow
ua301pAY B JO UoHe[[eISU]
CRYIGRE) D wu_nu._uw_uh [z1] P
todoy | [E1330do1 | amippeap uonn[osal =
Wwwm oy | TERonen ud | 68SSVH o S nomv udor 2

dSL

ul Iay1uapy




0§

CiEiE pueZ’z’[ | "8I0TZISI 2ae spno1 Ajddns 1ojem mou v - ¢ 43
"aqnue(q 2y} JO [2A3] ‘[<81>]
Iajem oy} Jo Apuapuadopul | 0} [BOIJUP] "SUOHIBNIIS JUIPIdOE
Jajem Jo Amuenb Ul SUOI}oUU0D SUNSIXa
panwiun ue Suipiaoid S1[) BIA WAISAS 13JBM 20IAIS
$22IN0Ss 13jem Juauewiad | [e1jUSsSa 21} 03 1ajem Addns 0}
ee G107 2SI oI S[[aM 252U} ‘aqnue(] | J[qe 2q I2ALI Y} JO [JAI] Jajem -
ay} Jo paq 9[qqad 2y a1 Jo 2An0adsalll pasn 2q
Ul paloq ale Jeyl W O Jo|  ueo yarym ‘ueld [[am pai1aly
y3dap e pue Jajowelp age| jueq 2y} 1yl paysijqelsa 2q | suoisiaold arempiey
B Suraey yoea s[jam g sey | [reys 1 A[ddns Jomod [eo1noale juswadeuew! | "7'I°€
juepd 1omod teajonu 2y | erdordde Jo uoisiaoad A9 - ¢ JUSPIDOE 919ARS
‘uren Ajoges "[<tz>] 01 [eanuap] “spiezey
siseq ugisap puofaq Surpnjoul
auo A[ddns 01 ySnoua
syuauralnbail ugisap ayy
ST yo1ym Jo Aoedes ay) : :
. Jo uoneuiuLR)ap pue Ayoeden
ree -8107°Z1°ST [1 pue [ uone[elsuy yjoq pue Jequmnu A ., a1 .
10J JOJBIQUAT [2saIp B]-]
g JO JUQLUSSASSE JoYeB pa[[eisul
JO uolje[[BISUI 21} SUIBIUOD
aq [1eys (s)10ieIaUaf [asalp
uonoe ay 1oy paiedaid dom
sumanp jdeonan aq]. JUSPIOoE 212A3S Juapuadapur
: pa1oo101d A[erenidoaddy - |
"AloA110adsar
 JIUN pue ¢ Jun Jo sageno
Jurfonyal sy SuLnp 410¢
pue £10g ut aoeyd axe;
JT14 31 J[IYM °Z 31D pUe |
j1un JoJ pajuswarduy usaq
= Apeai[e sey uoieolIpout
ERTIEREYER] [z1]
dua.[aja.l [€] 3rodaa auijpea TonN[osal =
[6] 110daa el Hprap Hnl WU WO)) uondy adog, 2
OTISNT [BuohEd [euly 685SVH W} o
ASL ur Ianuapy




1S

EEEiE

e
g cEl

'8107°ZI°C1

9’1

PUB £10Z UT A[IyM °Z Jrun
pue | jun Supredal 7107
Jo pua a3 Aq :pajerdwon
2l SUONEOHIPO [BDTUYD9)
aAljoadsal ayy uaym

‘SJIUN SNOLIBA 91} UT 9910]
OIUI I2JUd SauljapInsg a1y ],

[BOIULDa ], ‘auI[apIng
JueWoFEUBW JUSPIOJE

2I9A2S B JO juatudo[arap

oy £q paSeuew aq [[eys jood
[onJ juads 9y} pue 10108l A1)}
ur aoe[d Sunye] A|snosuejnuurs
SUOIIBMIIS JUAPIOOR 2I9A3S

SJUSAT [RLLISIXA

alaAag Fummorq[og |

SUOISTAOI]
JNVS JO MalAay

e

ztet

$TESTIS
CITS
$'TS

QL0CTTCI Sl

el

‘paseyoind aq

[1eYs swolsAs 2y 03 sdund pue
s10jeIauag [asaIp 91qoiu WSLIo
[BUI2)X3 JO UOI02UUOD I

J10J ATessaoau juawdinba o
‘w9)sAS Ia1eMPaa) AouaSIourd
AIRI[IXNE 213 O] 2001

A1ddns 121eM [BUISIX3 UR JO
UONONIISUOD 9 10] ‘SJUIPIooe
aI2A3s JO JuaIafeuel

01 Surpuodsalio)) - ¥

It

‘saInpagold ul pearjroads

aq [[eys suorjeiado paimbair

ol T, "auI] ST} BIA A[snoraaid
pag10ads 9A19S1 Iajem pajRIog
a1y woy Pay[y a9 [[eys jood
[eny 1uads oy, “(exenbuypes

SB [yons) spiezey [BILIDIXS WOIJ
Pa3102101d ST 181} PJINISUOD
aq [[eUs SUBaUI A[qIX3]J

AQ pIeA1Inod 1) Ul Pajoauuod

EE

ER)IERE) EX
[6] 1a0da
DHASNA

ERLIEXEIEY]
[€] 110das
[eUOnBU

ASL

aui[prap
reurq

[z1l
:o_a—:cmv.-

68SSVH oW
ul 1Y NUIp]

JPuWuo,)

uonoy

aidog,

Jse],




[4S

PEE

TITS

PIOTTI ST

aUy sajenIul ddN Sed

8't9

‘LI0TTT ST

LE'l

‘sagueyd

JJIYs JOJ Se [[am se ‘suolstacld
juawrdinba pue [ouuosiad JoJ
padojaAap aq [[eys sainpasord
{pamiuLIalap 29q [[BUS

JJeis JO JaquInt 8y} pue sjun
s[dnnu Sunoszje SIUIPIOIE

o0} Surpuodsar uoneziuesio

a1y} JO 2IMJONNS YT,

8¢9

BI0TTISL

8E'1

‘SIun (§ [|e UaAs) auo ueyl

alow uo SULLINOOO SJUApIode
3I9A3S JO JUUISTeURT
STIOSUEI[NWIS 10] S99IN0Sal
JUSIOIINS ap1aoid 03 papuaIxa
3q [[BYS 21UI)) PUBLILIO)
P2192101 91} 1B PaysI[qe)sa
anua.) woddng [eotuyoa],

9y} JO UOTJejUSINI}SUl

pue juawouene eorsAyd oy L

Sauifapingy
JUSIUSSBURIA]

JUSPIDY 319A3S
JO JuaadUR YU

it

LE

9¢

Lt

THC
]

LIOTTIST

9¢t'1

"SIUQLLINOOP UOHONIsul

Ul paqLIosap aq [[eys
Ayuniioddo Ajddns [euisixe
JO o5esn Jo poyjaw ay |,

"ATeAnoadsal
“p JIUN pUB ¢ JIUun Ul $107

‘DINVS pauladuoo ag}
ul pajuatuajdur aq [[Bys suonor

Iao Jo uonejuswardun
Ayl Aq pajelauad suonesyIpow

EhaliGRE)CN
[6] 110dax

DHTASNA

ERLEIEIEX
[¢] 310dau
[euonjeu

UsL

aujpeap
[eury

[z1]
monnjosa.l

68SSVH 2w
Ul 1OYHUIP]

HRWumo )

uoyoy

aidog,

JseL,




£s

pue sauraping

“uonoe 81} Jo uonejuswajdun

= : S i Juawa§euBRt JUapIodR oy Joye ooeld axe; Jowadetew] e
i 919 Siccl o 6e'1 919A9s Jo uonejusuIa[dul ued $e1dueSIaWS JIUN Hjnul S m%mwwwm L1°¢ | 8¢
pue uononponul oyl Ag JO os1o1axa pue Juruien ayJ, 21,9500 SHHIRAL
‘UONEZIUBGIO
ay jo [euuosiad .
S{OUM B} EaATOAGE BaIE mEH. Ul PaUTULI2Ip SEM
e} Jeak AI9AD osotaxa | | oHO¢ ON 'SUOHEMIS JUIpIoow
AouaSrown Eo_o::. a[eas 919435 UL S2INSEAL [BI1UHI3} SOSIOIAXD
9¢¢ pUE [BUONRZIUBTIO 2}IS-UO : ‘9'1°€ | -
-[Jng & 10 L11e0 03 palmbal d d JUIPIOOE AI2ADS
ST 1N, 31 JO UOHEZIUEEI0 Jo uonejuewa[dui a1} 2013081
. asuodsal AouaFIawe 01 3jqissod 31 axeu [[eys
o, HOIE SIa] RLBRtE 9SI012X2 21} JO OLIBUADS AL
ay3 0] SUIp109oY
‘SaurapIing
211 JO JUALU2OUBYUD
Io uonejuawa[ddns SoUIapINg
Aue J1ayye 20e[d Juawadeuewl
L5 a)e} p[nom UONEILIAA | AIeSsadau sI yse) ajeiedas oN juapoe| g1 | -
Ie[Iuuls ¥ ' Jiun 212A3S paouByUD
I0] PRONpOIIUI U29q 2ARY JO uoneplfeA
saulfaping a1} UONEDIJLISA
a1j} JO 3[NSal oY) SY
Te-[<5z>]
01 [BORUAP] "2ulqIn} sed 19T
ays 10} (10}BIQUAS [2SIAP UMO
‘1°¢°¢ pue su wo.qy dn-pre3s) Ajjiqeded
CTS SIS ME)S-30B]q JO JUSUIYSTIQEISa
CR1IEREIED] uu:u..umﬁ lz1] -
[6] 110daa [l vrodaa euipeap uonnosal ILEN (19 uonoVy ado], B
[euohjelu [euly 68SSVH 2w oy
DHCBNA | e, ur JoyRUIp] i




12

'pUBLITIOY) Pa323j01d AU} 1k Uyjoq

6'€€E BT T0 "910C°CI'ST qie Pa[[BISUI 2q [[eys EH:QEOQ oY
; _ 08B103S JOLIUI SORBULIOJU] - 7
‘pauio}tad
aq [[BYS suonoe Alessaoau uonedIUNIWOod |
‘€'[ pue | oy3 pue sayenbies pue Jomod Jo juatuaorduy 61°¢€
6t 9°p'TT | 810TTIST €1 : 011199]2 JO §SO[ JuaueuLad 6t
ST JO 9sBO 2y} Ul Passasse
STE 34 [[BYS UONEIIUNUILIOD
OIpeI 10] SUORIPUOY) - |
‘jood jang juads a3
JO uonEn)Is JUSPIOOE 2I2AIS sojess jueld
1]} S [[oMm Se ‘10)0eal [[e 01 sauljaping
g€ 3y} JO apoll umopinys ‘pajuswa[dun Apealy oaSeuswt | “g°71 ¢ | -
pue Jomod Mo Y} 19A00 UapIdoE
sourjeping juowogeuewl 219A9S JO UOISUIXT
JUSPIOJR AIDARS AT,
"slasn
a3 o adoos Jopim e UleL 0}
Papus)ka aq [[1M 3 Jajef a[iym
‘anuay) yoddng [eoruyoay
JO JJe1s a1 JO uonesnpa ay}
"S2S101aX3 | 10J PapUalXa aq [[IM JOIB[NLUIS
asuodsal Aouagiowa | JuaLm? a1 Juawidojaaap
Jo adoss ar) 0} suorjen)Is | adeis-om] a1 Jo aFels
JUSPIOOR 219A3S JO | IsIf o1} uf "pado[aAap aq [[eys
gururel; a3 paonponul os[e Ioje[nuns Sururer) JUapiooe
JIojerado ay} suonEoJIpoW 0I2A3S Paseq-2IBMIJOs ¥
ERNTEREIER [z1]
mu:a._om@.. [¢] 310dax auljpeap uoIIN|osat d o
WWMMZM [euoneu [euty 68SSVH 21} . N S mw

dSL

LT VET |




uoneIpel aSISApE

oY) Aq paxredun suonIpuod |

KIessaoau ayy pue padojasap
9q [[eys [etuosiad asuodsal

cree SET9 Liozersl el JUSPIOOE 219A9S Ul SS3J0E Aouagiauws Suniodsuer; pue uoBooloId HOUBIDEY | eI 't | €
a1 aAodwir 0] ST [BOS YT, 3ur309[]00 10 S2INPa20Id -1
“parjioads oq [feys.
uoneNyIs B [ons ur o) puodsal
03 o[qissod pue Aressaoau
‘JUapIooe S2INSBAUI 91} pUB PaUIIBX
€19 215A9s & Sunnp seunuenb | 2q [[BUS S[RLISjRW 9AT)OROIpRI
- cipee - a3re] Uy pajeronag jocsesppiumoypmbizol St BEESEEER)
e o} i sToTTr sl orl S2)SBM DAIIOBOIPEI | SPOUIQUI PUR S[00) FULIO)IUOUI mmﬂm .~ : I°L°e |y
= B pinby e8euswt 0] paredaid a1qissed pue sajnol [euajod TITTE
ST Almng 101 st juerd oy T, “YSLI 21 [, *SJUAPIOOE 2I3A3S
FULINp S2ISEM 2AIJOBOIPEI
pinbij Jo jusweSeusw 213 10
padojaAap aq [[eyS saInpasold
'3°c'9 ‘sIsA[eue
‘o7 puE Burwng Jus[nqun; o} o1} UO Jue}nsal B.EE 1(6)65)]
s : : ; Iequng 10J paaN ‘pauuoriod
9“¥'TT peaj uBd UoIyA ‘Inodo Aewr saop[d pajoadxaun
e (et ; F i : aq [[eys s[apour Jojaurered Tea
oree 1'c¢ (ALt A4 B 8 9’1 SHORBLUL0UOD S[qEetIuIe[Jul " -padwm[ ay3 Jo asn oy ur uadoIpA | O1°T °€ |‘I¥
ST S3[Nsal uonEB[no[ED Jo aouasarg
e C pUOA2q SosAJEUE [BUOISUIWIP
LTS oy} 0} SUIPI0VVY ‘
e p -02I1} “2AI)BAIISUOD
P “1'7T $sa] Susn suonnqLusI(]
"BJEP JO 2095 AIBSS209U U]
Suruiejuod anua)) puBILLIO))
- dnyoeg ay pue anus)
somazagal ERTIEXEIEX [z1]
-
[¢] 110daa lg] aodax | aurrpeap L JUIWWO)) uonovy adog, =
THSNT [suoneu [eulg 68SSVH 2} =,
) ASL 1 Jayyuap]




‘poysIqeIsa 24 [Jeys axenbulies
siseq uSisap uey} ysng
tonelajaooe punoid yead

© Jo sayenbyiea 0} jue)SIsal
anuad asuodsar Aousgiawia

1€ : : A i Igoponu y -pasolduir 2 YD €T 1€ | ¥
Eree CTC T 910TTI'SI LTI e Euxwam uMmm s &rwm Kouadiown aYIs-uQ
JuEIsISal ayenbiies-uou pue
pauriojiad aq [[eys payienb
194 J0U SI91[ays 9)IS-UO
3y} Jo uoneoyienb orusieg -1
*passasse aq J[eys Jamod Jo sso]
S [2101 pue ayenbyyies ue Iaye
nm....ﬁ N% SanIAnoe asuodsal Aouadiowe
Tree o L rerancl gl yoddns 03 2115 2y3 Jo ‘9F
S nac AJUIITA 9} UT pUR ‘U0 Pa[[RIsul
rﬁ.N.m S9O1AOP SULIOJUOUI UOTIBIPRI
e paxy jo Ayrqeoridde ayy, -4
‘poddns ouroglie ageuet
clitit CET9 | PIOTTIST PET o:ﬂ%%%%momnwﬁwmu% %MM St
suonduwaxa 107 se[nIayy -¢
"painooxd
: i aq [[BYS S]2A3] UORIpEI :
clige | ol emneercl - o Lo e bb
3]o1YaA Jodsuen pap[arys v -g
"pauuLId}ap aq [[eys uoisiAoid
*SUCI}IPUOD | 1194} JO S9N pUE SUBSW
b wuu__u..%mw.... aurpea :o_ﬁ.m_ﬂn__mm._ =
[6] 210daa _manﬂuﬂu _w_w_,m P mmmwﬂ‘w - JuRWIOo)) uondvy adog, W
QWASNT | oy I Jeyyuap] -




LS

oree

*KIpssaoau uoroe oN

sasA[eue
JUIPIDOR 2IADS

or'1 't

sTee

‘sjood [ang

juads 2t} pue s1ojoe2I 21)
Jo apow Suneiado yoea 1o]
JUAWISSASSE VSd 7 [9A27]

pue [ [9A97 sey ddN SYed

-KIBSSa09U uoIjoe ON

sIsA[eue A19]es
onsIiqeqold g [aAa]

ST'T'E

vIEe

*Alessaodu

ST UOIOR JYMNJ ON "Uonenis
JUSPIDOR AIIASS UL 3210
Jewiaixe woly poddns uned
Ioy patedaid Anp st jueld ay |,

siojelado
[eoo] 01 poddng

vI'LE

glatee

LTOTTI'ST

81

ERINSHOEISS
2q [JeYS ‘UOHEDIUNUILIOD pUE
JUSWaSeuBW JO SULIA) UT 911U2))

jusreaInbs s1 pue ‘sjuawiarmbar
uonoajold mim sarduwos jey)

PUBUILIOY) Pa]9310I1d Y} UM

ElEE

Cilic
Ty
PUB €[’

C10TCI Sl

'6C’'1

anua)) pueuro)) dnyoeq v -¢

*101BJ1oUDE

[2sa1p Aq peijddns aq

OS[e UB9 Jel] paf[eIsul aq [[BysS
weawdmbe Jemod ejeridordde
uR pue passosse-al aq [[eys
SIU)) PUBLIILGY) PA10a}0I]

3Y} JO SUIUONIPUOS-ITY -7

‘o

oF

uuﬁuhmmu.—
[6] 3a0doa
DHASNA

dduIAJAI
[¢] 310dau
[euoneu

dSL

auypeap
[eury

lz1l
ﬁoﬂEcmoh

68SSVH 2
U1 A USP]

puwuo))

uonOYy

aidog,

JSEL




8¢

0} SB [[9A SE ‘UOIBOIUNTIUIOD
eipau aonoeld 01 S €107

sjuawdojeaap
pue ‘A31a1j08

E10TClCI JO J1ey 1s13 aup wl paziuedio aq astiodsa] AousSpwa| £ F 1S
0} pauue[d 2S10J9Xa [BUCIIRU 31}
JO ssAna{qo urewr a1 Jo UQ JOMAINS [EHONEN
vI0C Ul
uolssIu YT VAVI U} Aq fuoyne sy
PRARIASE Y] TIER Moty ; Anpqisuodsal pue| -z -
a3 70 soueuuiopad ay) papaau st uohoe ON | JO AJIIq! . P (44
‘AIeBunp JO JUSWILIAAOL) olo1 3t Ui S3sUE)
oy Jo isenbar a1y
*aNSSI 2IMINJ B SI UOJBZI[Bal
JI9Y) JAAMOT] T2AIIDRIID
Kyajes Jeoronu N ) pue
SUOIBPUSLIWOIa] VHV] "PaLLIBa] SUOSS] 211 JO
JO suoisiAal ay} Aq paxmnbai| JOLIW 2y} UI PasIAI 3 P[NOYs
aq ueo suonemdal L1a7es | “K1anjoe Alostaradns A1oje[ngal mnou.mwﬁﬁﬁomﬁ
i Ipaonu 0} JuatupuauIe I0J palinbal suonIpuos ﬁwa Rl mm T i
gtozel el oy} ‘A[[eUOLIPPY | JO 20UIISIXA 2y} pue AJLIOyINE M%m%am.wwwaomm I'v |08
€107 Ul paysi[qelsa a3 Jo eouapuadapul aup i o%n.ﬁo e %@
2q ABLU [OIYM ‘S[2AI] | SE [[oM SB “A)IAljoe Alosiazadns 1one s 1Y
souaIayal VINAM Ui Jo K101InF21 UO Sme[ AU,
uonejuswayddns aip aq ueo
SME] 0] JUSUIPUILUR 21} JO
90In0s juelioduw PYIOUY
SUONEBZIUES.10 .
[euoneN ;
samaIye ER]IEYCIER] [z1l
[€] 310daa aui[peap oI N[0S3L =
[6] 110doaa JUIULLO)) aonoy aidog, B
[euoneu [eulq 68SSVH 211 =
DUESNR | Twss uy ey U i




65

uonesadood| |
[eHonBILIA)U] 9
"suonoe
AIesSaosu 2y 23] 01
Apeal 2q pue sUONEOIJIpoU 195 89 asuodsax
I0J paaul 21} SSasse-al [[Im . pue ssaupaltedard| g -
! 0} Papaau sl sk} ou “A[JuaLIny)
AeSuny ‘syjnsal.qay) uo . Aouagiawd AIS-IJO
Paseq ‘malAal [BUOIBUISIUI
oY1 JO UOISN]OUOD oY} JaY Y
10108}
"papa3ll SI UoIjoe ON [euoneziuedo| 9y | -
pue uewnyq
"UOINJ3Xa JO
ssa1ou1d a1j1 sajen[EAS pUE
SOIJ1I2A A[SNONUNUOD pue uerd uonoe pue
‘saInseaul JuawaA0Idu] "Popeal SI UOIJOR ON | JuowIssasse-al A1aJes| ‘¢’ -
Kjajes painbail Buysnyn{-1s0d
211 JO UONNDIXI Pa[NpIY9s
a1} pataplo AJuUoyINy auJ,
UOLEITUNWTIOY
papaal ST UONOE ON pue Aouaiedsuen] B )
S ‘ssauuado

Jo vare oy} ul sdaig

*o11qnd 21} Jo saAljeiuasaldal
payaul 23 Jo uonedronted ai
[IA SUOIIOR 9A1109]04d UTELISD

Jo uonnoaxa ay aonoeid

—_ JIUIIIJAX [z1l

[6] 310dax [€]3a0daz aumpEap Hopnosal juWmo)) oy aidog, =
[euoneu [eury 68SSVH oW . . =

SIENT | " wgs uf Jaynuapy i




09

7107 10 pua a1 Aq paysijduwosoe aq [[Im Jo paysiduIonde uaaq 2ABY SUONOE PAI2QUINU [ § 1) JO INO SUONOR {7 :2J0N

uoneoidde

II91]) JO UOISUIX?
pUE SpIBpUBIS | "9 -
Ayeyes VAVI

Jo woawdojaaaq

‘papeat S U0}k [BUOIIPPR
oU ¢AIIAI}OB SNONUIUOD ® ST 3]

3[oBQP22] 20uLIadxd
Jo ssauaAnoaye | ¢'9 | -
a3 Suraoadury

"Papaau SI UOIIOE [RUONIPPE
ou $AJ1A130B SNONUIIUOD B ST ]

siseq [eloje|lq

‘papasu S UO[IOE [RUOLIPPE pue [euordal
ou (A]JIAT)O® SNONUIIUOD B SI 1] | B UO UOIEIIUNIULUOD
oy} SuruayiBuang

JUSUIUOIIAUD
Ajres [eqoid| ‘g9 | -
ay1 Jo uoneziumndp

'Papasu SI UOIIOR [BUOLIPPE
ou {AJIATIOR SNONUIIUOD B S1 1]

SUOISSIU JY}0

"Papaal S UOIJO. [BUOLIIpPpE pue ssasoxd SND .
ou {AJIAII0R SNONUIIUOD B ST 3] | Y} JO SSIUSANDIIJS 9 )
oy ButuaiSuang
32ULIBJOL UAIIJAI [z1]
[6] 110daa [¢] yaudas mi[pEap uonnosal JUAUIO)) uonody adof, 5
TISNT [euonen [eulq 68SSVH 213 ) ) em:

dsSL HRETALET] |




References

[1] Declaration of ENSREG - EU "Stress Tests" specifications, 13 May 2011
http://www.ensreg.eu/node/286

[2] Requirements for the Technical Scope of the Targeted Safety Reassessment (TRS) of Paks
Nuclear Power Plant, HAEA, May 24, 2011.
www.haea.eov.hu/web/v2/portal .nsf/att files/brochur/$File/stress.pd[?OpenElement

[3] National Report of Hungary on the Targeted Safety Re-assessment of Paks Nuclear Power
Plant, HAEA, December 29, 2011.
hitp://www.oah.hu/web/v2/portal.nsf/att_files/cbf/$File/HUN Nat Rep_eng signed.pdf?
OpenElement

[4] Post-Fukushima “STRESS TESTS” of European Nuclear Power Plants— Contents and
Format of National Reports, HLG_p(2011-16)_85
http://www.ensreg.eu/sites/default/files/HLG_p(2011-

16) 85/Post/F ukushima/Stress/Tests/-/Contents/and/Format/of/National/Reports.pdf

5] Hungary, Peer review country report of Stress tests performed on European nuclear power
p p
plants
http://www.ensreg.eu/sites/default/files/Country/Report/HU/Final2.pdf

[6] Extraordinary National Report for the Convention on Nuclear Safety, 2012
http://www.haea.gov.hu/web/v2/portal.nsf/download_en/67EB 13B9A529E00DC1257A2
80023F2FD/$file/CNS_HUN_with_table.pdf

[7] Final Summary Report, 2™ Extraordinary Meeting of the Contracting Parties to the
Convention of Nuclear Safety, 27-31 August 2012, Vienna, Austria
http://www, iaea.ore/Publications/Documents/Conventions/cns-summaryreport3 10812 .pdf

[8] National Action Plan (NAcP) Guidance as directed within the ENSREG Stress test Action
Plan, Working material of the ENSREG WG1 meeting of 4-5 September, 2012, Brussels,
Belgium

[9] Compilation of recommendations and suggestions, Peer review of stress tests performed
on European nuclear power plants, ENSREG, 26/07/2012
httD://www.ensreg.eu/siles/defaui{!ﬁies/Compiiation/of/Recommendationsl 0.pdf

[10] Authority resolution on the termination of regulatory inspection on the targeted safety
reassessment of Paks NPP, HAEA docket number: OAH-01170-0003/201 1-EH,
Resolution number: HA5444. HAEA, December 29, 2011.

[11] Action plan of Paks NPP on the implementation of tasks identified during the targeted
safety reassessment, HAEA docket numbers: OAN-01384-0001/2012, OAH-01384-
0003/2012 and OAH-01384-0009/2012.

[12] Authority resolution on the implementation of action plan of Paks NPP, HAEA docket
number: OAH-01384-0010/2012-EH, Resolution number: HA5589 HAEA, December
17,2012,



	6th CNS report_ KL.pdf
	NAcP_final_Eng.pdf

