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The objective of keeping in operation beyond tleiginal (30 years) design life all Units of
the nuclear power plant currently operating is udeld among strategic aims of the Paks
Nuclear Power Plant (Paks NPP) declared in 200is document is the Public Summary

of the Environmental Impact Study prepared for lifetime extension of the Paks Nuclear
Power Plant. The Environmental Impact Study was developed soatance with the decree
No. K5K3742/05 issued on 3 May 2005 by the Lowenillaan Environmental Protection
and Water Inspectorate (ADv KTVF) - which approties Preliminary Environmental Impact
Study — and with the requirements of the Governaldd¢cree No. 314/2005. (XII. 25.). The
licensing procedure for the planned lifetime exiemsrequires both environmental and
nuclear licensing procedures, and the operatirentie of the plant also should be renewed.
As the first step of the licensing procedure— asaimy other activities — the environmental
protection licence should be obtained. The whalensing process of lifetime extension is
shown on the Figure 1.

Approvals by professional authorities:

Environmental licensing - Official Solicitor of the town Paks
- Plant Health and Soil Conservation Service of Tolra count
procedure - Southern-Tr bian Offe of the Hung gical Service
ADv KTVF - Disaster Management Organisation of Tolna county
Gov. Decree 314/2005 (XI1.25.) - Hungarian National Public Health and Medical Officer Service (ANTSZ)

- Tolna County Organisation ANTSZ

- HAEA NSD

(The involved authorities are appointed by Adv KTVF according to their
concern)

Program planned for
implementation of operability
beyond the planned operating
lifetime Units 1-4
HAEA NSD
2.4.2.1. of Volume 1 of NSR

Modification of the Operating
Licence for Production
Hungarian Energy Office (MEH)
Act No. CX of 2001 and Gov. Decree
180/2002 (VI11.23.)

Licensing of modifications and

repairs concerning the operating Approvals by professional authorities:
lifetime extension B - Adv KTVE
Units 14 (The required authorities are appointed by HAEA NSD according
HAEA NSD to the topic of a procedure)

4.5 of Volume 1 of NSR

LicenSing of the ope_rati_on Approvals by professional authorities:
beyond the planned lifetime - Adv KTVF

5 - Tolna County Organisation of ANTSZ
Units 14 =  Official Fire Brigade of Paks
HAEA NSD - Public Security Directorate of the Police
DA, Vil | ENER  Disaster Management Organisation of Tolna county

Modification of the data of the
operating licence per unit i . H H
PO Figure 1: The licensing process
Hungarian Energy Office (MEH)
Act No. CX of 2001 and Gov. Decree
180/2002 (VII1.23.)

The Environmental Impact Study, on the order gilsgrthe Paks Nuclear Power Plant, was
prepared by ETV-ERTERV Rt. (1094. Budapest, Angyal u. 1-3.) and OK©® @013.
Budapest, Attila u. 16.) during the year 2005, imigg subcontractors. Consequently, 31st of
December 2004 was chosen as the closing date afudsd in the Environmental Impact
Study (so called base period).

More detailed information is available in the Elowimental Impact Study accessible at notaries oALAdministrations.
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1. INTRODUCTION

One of the ultimate achievements of the power itrgius the 20th century was to provide an
opportunity for nuclear energy to be used for pedgaurposes, the construction of nuclear
power plants. Construction of our country's uniquelear power plant, envisaged in the
sixties, was prepared by scientists and enginexdiening the footsteps of Ede Teller, Led
Szilard and JenWigner. Construction was completed in the severdia eighties by approx.
15 000 construction- and assembly workésur Units of the plant commenced energy
production between 1983 and 1984nd the Plant has been operating ever since asqaan
without interruption.

During selection of the site various aspects (idicig environmental considerations) were
studied, among others, the location within the d¢gunpopulation density, geology
conditions, as well as the possible transport avaling water supplies. Out of the four
sites considered (Bogyiszl6, Dusnok, Paks and Sbhk) nuclear power plant was
established within the administrative area of Paks, South-South-Eastfrom the
settlement at the bank of the river Danube (see Figure 2).
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Figure 2 Location of the Paks Nuclear Power Plant (map and photo frm the space

From the date of commencing, that is from 1983j| timt end of 1991, the Plant was operated
by the Paks Nuclear Power Plant Company. As thatre$ a limited privatization process,
the Paks Nuclear Power Plant Company Limited byr&hahe legal successor of the above
company, was established on®3if December 1991. Currently almost 100% of theapia
owned by the Hungarian Power Company, Inc., a fdwres are owned by local
administrations and one golden share is owned byNational Privatization and Property
Management Co.

The Paks Nuclear Power Plant provides around 40% ofthe domestic electricity
production, it is playing very significant role in our countsyenergy supply. (See Figure 3)

More detailed information is available in the Elowimental Impact Study accessible at notaries oALAdministrations.
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The price of electricity produced
1000 GWh by the Plant is the lowest now in
[ [tmecerows Hungary. In 2004 the price of

electricity generated by the plant
was HUF 8.60, while HUF 8.32 in
Egyéh hazai 2005 at the Hungarian electricity
termelés market. During the last two decades

- ' the Plant was capable for
maintaining its considerable price
advantage in comparison to other
power plants. As the result, the price

Figure 3:The balance of electricity in Hungary of domestic electric power was kept
at a favourable level.

The increase of cost price of electricity produbgdhe Paks NPP is permanently lower than
the inflation level, in spite of the fact that tR&ant contributes approximately HUF 20 billion

per year to the fund which will cover the cost cfpbsal of radioactive wastes and for future
decommissioning of the Plant. Accordingly, the erif electricity generated at the plant
includes the coverage of disposal of radioactivestes and future decommissioning of the
plant.

1.1. Facts and information on current situation at Paks

The Paks Nuclear Power Plant has 4 Units with
pressurized water moderated, water-cooled reactor{See
Figure 4) Reactor Units are in pairs accommodateal twin-
structure building.

Currently all of the Units operatdDue to the serious
incident occurred on the 18 of April 2003, which was not
related to regular operation, Unit 2 was suspendetil
August of 2004. The Unit returned to normal operatn the ¢
3 of September, 200&he incident occurred in the cleaning §
tank temporarily placed into the pit No.1 of theitJmA Reactor
German-French company designed, manufactured & = vessel
operated this equipment. Representatives of that Bfe held ] internais
responsible for shortcomings in the inspection pdoce. ”|

The public was informed about the incident, maing/the
media.No exposures exceeding the limit were detected at
the nearest populated areas during this serious inent.

Upper vessel head

Reactor vessel
flange seals

Reactor core

Reactor vessel

Figure 4:Reactors at Paks
(block scheme)

With joint efforts of Russian advisors and the Pfarown experts.elimination of
consequences of the incident progressed safely apdofessionally according to the
schedule. Elimination of consequences of the incident anstaming of the Unit are
performed by the Paks Nuclear Power Plant witheaftamework of a separate procedure,
under approval of competent authorities and in atanae with the relevant regulations, and
in the second half of 2006 removal of the damagesl from the shaft will be started
according to the schedule.

More detailed information is available in the Elowimental Impact Study accessible at notaries oALAdministrations.
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Preparation of a new regulating and operating envionment is in progress in the Plant,
which will ensure that an incident of similar nature caused either by internal reasons
or negligence of a third-party contractor will not occur in the future.

Costs related to elimination of consequences ofitlcelent are paid only by the Plant,
therefore the retail price of electricity was naotreased due to the incident.

Experience gained so far(including environmental consequences of the seriogident
mentioned abovegshows that operation of the Plant has only margind} changed
condition of the environment. Using nuclear energys much more environment-friendly
than conventional electricity production methodsbased on fossil fuels (coal, oil, natural
gas), because nuclear power plant does not relegiteer gases enhancing the glasshouse
effect nor other conventional materials causingmhao the environment. If electricity
production at Paks is replaced by, for exampleadwmanced coal burning power station,
10 million tons of carbon dioxide would be releag#d the atmosphere in each year. Also, as
much oxygen would be burned as the total volume»gfgen produced by all forests in
Hungary. Consequently, operation of the Units atksPasatisfies with Hungarian
environmental protection obligations undertakemrnational conventions.

Significance and role of the Paks Nuclear PowemtPkre considerably upgraded by
compulsory shut-down of Hungarian power stationgh \woor environmental records, as well
as by problems of available power transmission loagacity which restrict import of
electricity and by problems related to purchasiogventional energy sources.

With respect to production of the nuclear energgpasal of the spent fuel and radioactive
waste generally represents an issue. Temporarnyosispof low- and intermediate level
radioactive waste is resolved within the area &f ptant. Bataapati appointed for final
disposal at the Southern boundary of county Tobmbeen declared suitable for this purpose
by geologists. The population living at the stilVeéstigated area supports the establishment of
this storage facility. As the result of a referemdtiold in July 2005 90.36 % of the voters
supported the establishment of the storage faciitcording to the current research results
the Parliament declared its support to the estabksnt of the storage facility in principle. The
environmental licensing procedure of the storagditiais in process, the preparation work is
being performed as scheduled. The preparation plodsthe environmental licensing
procedure ended on 18 January 2006, when the CGé@mémasdanubian Environmental
Protection, Nature and Water Inspectorate issusddécree No. 3535/06 and required
elaborating the Environmental Impact Study.

Interim storage of the spent fuel for a period Of years is provided in the facility called
Spent Fuel Interim Storage (SFIS), which has bessteucted for this purpose. The storage
facility located adjacent to the NPP site is owrsedl operated separately from the NPP.
Research related to final disposal of the spentHag been started, and a clay stone formation
located at the Western side of the Mecsek mountgpsars to be promising.

The management of low- and intermediate level @ctise wastes and disposal (interim
storage and final disposal) of spent fuel doeshbetdng to the scope of present study, since
these activities should be subjected to environalditensing procedure themselves. The
associated activities, tasks, decommissioning efglant and administration of their funds
belong to the authority of the Public Agency fordiReactive Waste Management (PURAM)
according to the Governmental Decree No. 240/109T..18.).

More detailed information is available in the Elowimental Impact Study accessible at notaries oALAdministrations.
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Paks Nuclear Power Plant has been establishetirmeavhen the international requirements
concerning nuclear safety have been significamglyténed.The Hungarian nuclear power
plant was the first in the former Eastern block whch complied with advanced,
international safety requirements from the very beghning. Paks has been and will remain
vigorously committed to increase the level of safétewest technical and scientific results
have always been in the focus, and, last but rextlehe Plant is capable for satisfying
increasing social expectations. There were (arw\wails be) crucial periods when safety level
improves in leaps and bounds. For example, in #reo@ from 1997 and 2002, the Plants
spent 60 billion HUF for an extraordinary safetpgnam.

Nuclear power plant, such as Paks NPP, are regularlinspected and investigated by
professional organization of the United Nationsas well as by experts of the International
Atomic Energy Agency and of the World AssociatiohNuclear OperatorsThe Plant's
nuclear safety parameters, technical condition offte facility, preparedness of the staff
and commitment to the safety are regularly qualifiel by assessments prepared during
these inspections as good and appropriat®uring Hungary's accession to the European
Union, on the basis of a request from Brussels Piiles Nuclear Power Plant was inspected
also by the Association of West-European Nucleathuities. As the result of this detailed
investigation they certified that safety of the ®adKuclear Power Plant in every way
corresponds to Units of Western nuclear power plaftsimilar age. This facility has been
meeting requirements of the accession to the Earopmion over many years.

The Paks Nuclear Power Plant is the biggest employef county Tolna and the South-
Transdanubian region. In 2004 the Paks NPP had 2740 employees and [isidsary
company, Atomix Kft. had 863 employees working la plant. In addition, thousands of
people depend on the Plant, primarily in the areaeovices.The settlement of Paks has
been become "atomic town" 25 years ago, significarttevelopments have been completed
in the town ever since.The tax that the plant has paid into the centtalget amounts to
7-9 billion HUF, the amount of the local taxes wasied between 1.5 and 2.5 billion HUF.
Considering general conditions in Hungarian, thésPaluclear Power Plant provides
significant support for settlements at both bankshe river Danube in the area of health,
education, culture, preserving folklore and spGitil organizations, various associations and
churches are also supported. The Plant gives gignifamounts to associations engaged in
regional development in the form of paying theiarghin various tender applications. As the
result, the Plant directly contributes to regiodalvelopment. The planned extension of the
Plant's operating time ensures that this contiilouill be continued for a few more decades.

1.2. Trends in the nuclear energy industry, internional view

At the end of the 2Dcentury 436 power plant reactors were in operatignich provided
approximately 17% of the electricity produced ie thorld.

In the 1990s the nuclear energy industry reaclsebbwest level, new Units were established
only in the Asian region. However, judgement andspectives of the nuclear energy have
been changed to the better recently, helped bynatienal environmental agreements and by
international coordination (for example, the Coafere in Johannesburg).

All over the world, the revival of nuclear energsticurrently based on renewal of operating
licenses of Units, of extension of operating time well as of upgrading the capacity of Units,

More detailed information is available in the Elowimental Impact Study accessible at notaries oALAdministrations.
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because this is the most effective way of utilizihg existing devices. Investment costs have
little or no impact on the operation of establishadtlear power. Furthermore, the total

operating expense is low and the fuel is not a dantifactor in the costs. Long-term stability

and calculability of production costs of nucleameo plants are based on the latter item. If,
for example, the price of fuel was doubled (vergentain to happen), it would result in a

max. 20 % increase in the cost price of the enelyythe basis of international experience,
nuclear power plants are competitive in the magket to the facts mentioned above.

The crucial turn with respect to judgement of naclenergy occurred when thénited
States of Americaannounced itsew energy policy. According to this policy, in theure
the USA intends to provide more significant role fauclear energy. Operating licenses of
almost all nuclear power plants expected to benelde from 40 to 60 years. Licenses of
35 Units have been issued and licensing proceduld dJnits is in progress by the date of
September 2005. Licensing procedure of additiopal 27 Units is expected in the future.
Upgrading capacity is another option, such intetie@nwas licensed at 12 Units in the year
2001.

Lifetime extension is a general tendency in the Ewopean Union too. This was
unambiguously confirmed by the conference of thertrational Atomic Energy Agency held
in Budapest between 4 and 8 of November 2002.

In France 58 Units operate with at a capacity of more th@rd60 MW(e). The oldest Units
have been in operation since 1977, the designinigetis 40 year, although the original
operating licence is valid only for a shorter pdri®’lants are inspected in every decade
according to the so-called Periodical Safety Revi€lae French economy currently prepares
itself for extension of the operating time of 13itdrbefore 2020, then of additional 24 Units
between 2020 and 2025, or, if needed, construdfomew Units. (For construction of new
Units, completed plans are available already now).

In Great Britain more than 30 Units are in operation. Exploiting fflants over the entire
design lifetime (which is 40 years) is generallgeguted, however certain Units are expected
to remain in operation for 45-50 years. British gamies and institutions covering the entire
nuclear industry do not intend to stop nuclear gyn@roduction on the long run and they do
not exclude the possibility of the constructiomefv Units in the future.

Exploiting the plants over the entire design lifeti is allowed even by the current
government ofGermany. This means that after 2020 eleven Units will rema operation
producing more than 14 000 MW(e), which is 64%ha turrent capacity. IBwitzerland,
social acceptance of nuclear power is significab#éfter than in Germany. Currently 5 Units
operate in this country, the oldest one since 196flle the newest one since 1984. On the
basis of opinion of competent authorities and essalt of the review program commenced in
1991, extension of operating time with 10 yearpassible at the older Units and with 20
years at the newer ones. In tdetherlands exploiting the entire 40 years design lifetime of
the 449 MW(e) Unit operating since 1973 is planned.

In the Finnish nuclear power plant of Loviisa @¢shnology is the most similar to the Paks
Nuclear Power Plant) a modernization and capag@trading program was completed in
1998, and the level of nuclear safety was alsceased. In addition to planned extension of
operating timeFinland is a unique country in Europe, where constructba new nuclear

More detailed information is available in the Elowimental Impact Study accessible at notaries oALAdministrations.
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Unit has been accepted, preparation and type geidtdve been completed with the approval
of the Parliament.

In East- and Central Europ8lovakia, complying with the relevant expectation of EUans

to shut-down its two older Units at Bohunice. Hoe®g\t intends to operate its two newer
Units and the nuclear power plant of Mohi even Imglythe design life-time. In th€zech
Republic a 10 year extension of operating time is planmedhe nuclear power plant of
Dukovany. InSlovenig in the nuclear power plant of Krsko, as a resiila reconstruction
program, capacity of the Unit has been upgraded®,B89 and they intend to extend the
operating timeThis means that commencement of at least six Unissmilar to the ones at
Paks shall be considered approximately up to 2038 the Central Europe.

Also, the big Russian nuclear energy industry israsted in extending the operating time of
its nuclear power plants. Due to their technicalilsirity to the Units operating at Paks, the
nuclear power plants operating in Kola and Novowgez are very important. Among Units
operating inRussiag Units 3 and 4 of Novovoronyez were granted thet flicense for
operating 15 years beyond its design lifetime. Brajon of extending the operating time
beyond the design period has been completed inubkear power plant of Kola. In June of
2003, the Russian nuclear authority granted liceles&nits 1 and 2 for operating also
15 years beyond its design lifetime.

2. TECHNICAL SPECIFICATIONS OF THE PAKS NUCLEAR
POWER PLANT

Due to the limits of this Public Summary, the preagon of technical specifications covers
only specific facilities, description of specifiedhnical equipment and their role in the plant.
(Detailed technical parameters are described ifctheronmental Impact Study.)

2.1. Facilities of the nuclear power plant

The most important facilities of the technologipabcess are located adjacent and connected
to each other as shown in Photograph 1. Most sogmf technological facilities are as
follows:

Main buildings (The two main buildings
are the technological centre of energy
production. These buildings, in pairs,
accommodate the reactors, the primary
and secondary circuit and auxiliary
facilities and equipment. These buildings
with special construction have load- 4
bearing, biological protection, boundary ;
and isolating functions towards the &~ BT e W\ _
environment t0o.) Photo 1 Technological facilities from bird's-eye view
Auxiliary buildings (They include storage for radioactive contaminatedte generated
by the water purifying equipment and from the aoédhe controlled zone, as well as
technological systems related to waste management.)

Diesel generator building (This building accommodates diesel generators ighoy
backup power supply for the Plant.)

More detailed information is available in the Elowimental Impact Study accessible at notaries oALAdministrations.
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Health and laboratory building (This wing is located between the two main
buildings, it provides access to personnel movioghfchanging rooms to workplaces,

to transport for the washhouse and to the labaestorhis complex facility serves as a
"gate" between the controlled zone and the teclyicdbarea.)

Chemical- and make-up water plant(lt accommodates the desalination water (which is
essential for the plant) facility, as well as teglogical- and service systems providing
chemical agents of the primary- and secondary itiycu

Ventilation chimneys (Their task is to release filtered and controléedtransmitted by
the ventilating systems from primary circuit rooaighe Plant.)

Facilities for water inlet and recirculation of used water (They provide cooling water
for the Plant and forward warm technological watets the outlet.)

Hydrogen generator, hydrogen- and nitrogen tanks(They generate hydrogen for
cooling the generators, as well as their safe geona tanks.)

The above list does not contain social facilitigffices, stores and other buildings at the site,
since they have no significant impact on the opemadf the plant.

2.2. Technological equipment of the production proess

Since amongechnological equipmentthe reactor and the primary circuit have significant
impact on both the operation and the extensiorpefating time, a more detailed description
of this two is given.

In the plant 4 Units of Soviet designed, VVER-44(B2ype reactors are operating. These
reactors belong to the group of pressurized wagactors (PWR), where water boiling is
eliminated by high pressure in the primary circdine name of VVER originates from
abbreviation of the Russian name of the "water-wptever reactor". The number of "440"
refers to the fact that the original nominal eliecpower output of Units in this type of
nuclear power plants was 440 MW. Due to capacityraging measures, the total capacity of
the Plant has been increased from the original M@0to 1866 MW. If the planned power
uprating was completed, the total capacity coul@®@0 MW.

Nowadays reactor types using pressurized water tenblogy are the most frequently
used in the world. In case of these types, the cooling water cireglan a closed (primary)
circuit, which includes also the reactor, and it ot in direct connection with the outer
environment. The primary circuit cooling water, walhicollects heat generated in the active
core, is transferred by the 6 cooling circuits eslrig the reactor to the steam generators,
where the heat from the secondary side of stearargens is transferred to the cooling water
of the secondary circuit. In the steam generatwrsaater is allowed to boil and the saturated
steam drives the turbines. Similarly to the primaincuit, the secondary circuit is also a
closed circuit (see Figure 5).

The construction of the plant accommodates two tnits. The top section of buildings is a

conventional industrial building with general enggning equipment. The reactor, including

the primary circuit and steam generators, are éutat the lower section of the building. The

reactor is surrounded by a radiation shield. Theelosection of the reactor building forms a

separate, sealed space for reactor. The sepangtdihyy parts (so called hermetic spaces) are
connected to the reactors' own emergency and #ataln systems.

More detailed information is available in the Elowimental Impact Study accessible at notaries oALAdministrations.
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Figure 5 The process of energy production
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Fuel of the reactor is uranium dioxide (&JOwhich is
compressed into cylindrical pastilles with appréxnm height
and 7.6 mm diameter (see Figure 6). The uraniurtillpasare
placed into an airtight tube (the cladding) madeawfalloy of
zirconium-niobium, with length of 2.5 m and outeardeter of
9 mm, filled with helium gas. This is the fuel rod.
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S
i - g
Figure 6Fuel tablets

Since individual movement and replacement of theenten thousand fuel rods is practically
impossible, the fuel elements are assembled intalles. In case of a VVER-440 Unit, the
fuel bundles (fuel assemblies) have a hexagonakesection and one bundle consists of 126
fuel rods. The active core is capable for holding total of 349 fuel assemblies, the number
of fuel bundles in these is 312. In case of the typWER-440, absorbers (made of boron steel)
of the same size as the fuel assemblies are usedrtrolling the chain reaction.

Similarly to the Western-European reactosafety systems of the Hungarian Nuclear
Power Plant are based on the principle of "defencén depth”, that is several defence
lines are provided between the environment and theuclear fuel elementsin addition to
the passive defence, active protection systemsalaceavailable. In case of an incident, the
control rods automatically fall into the active eoand stop the chain reaction in 12-13
seconds. However, due to decay of radioactiveldissiaterials remaining in the reactor,
significant heat generation is continued, whichthe first moments, corresponds to 7.5% of
the nominal capacity. Consequently, cooling is eeéedfter shut-down of the reactor. If the
incident is caused by damage in the cooling systermsypplementary, emergency cooling
system must remain operational after shut-down.tivgldown of fuel not cooled properly
might result in release of radioactive fission protd of the fuel element, and this must be
prevented by any means.

Breakage of the primary circuit main pipeline is timost serious possible design incident of
the nuclear power plant. (However, occurrence o #tcident has a very little probability,
according to calculations it might occur once p@® 000 year.) In this case, beside the loss of
cooling, the escaped water immediately boils duésthigh temperature and low pressure and
steam with strong radioactivity is generated. Theppse of the so called airtight space and
the localization system is to prevent the releaseadioactive steam. The airtight space,

More detailed information is available in the Elowimental Impact Study accessible at notaries oALAdministrations.
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surrounded by a 1.5 m thick concrete wall, accomatexicooling circuits of the reactor and,
on the one hand, it provides biological defenceregaadiation, on the other hand it prevents
release of steam up to an overpressure of 1.5(bacation of the reactor and connected
technological equipment are shown in Figure 7.)

Legend:

1. Reactor vessel

2. Steam generator

3. Refuelling machine

4. Decay pool

5. Biological protection

6

7

8

reaktorépilet | lokalizacios |
torony 8

turbinacsarnok

. Supplementary feed water system
. Reactor
. Localization tower
9. Bubbler trays
10. Air trap
11. Ventilating section
12. Turbine
13. Condenser
14. Condenser
15. Degasser feed water tank
16. Pre-heater
17. Turbine hall crane
18. Regulating and instrument
rooms

“II“HH

Figure 7 Centre of the technology: the reactor building andhe turbine hall

The localization system, alias the steam pressmneering system, which consists of the
localization tower and the so called Sprinkler sgsthas been established to prevent a steam
pressure higher than the above value (to prevenagda of the reinforced-concrete building).
The steam generated during the breakage of the emaurdating line, together with air in the
airtight space, flows into the localization toweihere it flows through trays filled up with
boron water (> 12.5 g/dth During this process the steam is condensedefirer pressure in
the hermetic space is lowered. The Sprinkler sysierays boron water into the airtight area.
The steam is condensed by the water, consequembgsyre in the airtight area is lowered
further. The boric acid is necessary, because titerwafter a certain period, is capable for
entering into the reactor, where the absorbing lwéipaof the boron prevents restarting of the
chain reaction.

In case of a primary circuit line breakage, coolisgprovided to the active core by the
Emergency Core Cooling System (ECCS). It has a prgesure- and a low pressure section.
The low pressure pump, when needed, presses waterbaric acid concentration of
12 g/dnf, under a pressure of 7.2 bar, into the reactoe Righ pressure pump helps in
restoring normal cooling conditions by pumping borwater with a concentration of
40 g/dmi, under a pressure of 132 bar, into the reactoraddition to this, a passive
emergency cooling system not requiring electristglso available.

One common turbine house serves all four reactuisaacommodates the total of 8 turbines
(2 Units per reactor). The main transformers acatied next to the turbine building, at a safe
distance. As far as infrastructure is concernedindgunormal operation and maintenance
periods the Paks Nuclear Power Plant is entiralgprendent of any external services.

Majority of the safety systems requires electricityerefore 3 diesel generators per reactor
Unit provide the necessary energy in case of lédgsower. In case of serious emergencies
these machines automatically starts and provideepsupply for the important consumers.

More detailed information is available in the Elowimental Impact Study accessible at notaries oALAdministrations.
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Auxiliary systems connected to the primary cir@antl their purposes are as follows:

Make-up water and boron control system(lts task is to make up water loss caused by
regular or irregular leakage in the primary circaitsure the balance of the primary circuit
water circulation, as well as compensate slow ra@cchanges by extracting boric acid
solution. During incidents, as part of reactor potibn functions, it injects boric acid into
the primary circuit.)

Water treatment systems(In order to operate the primary circuit equipmiena safe and
controlled way, coolant in the primary circuit mus¢ continuously treated. Separate
systems provide water treatment to the primaryudiic

The system of regular leakagg(lt collects water leaks from the primary circuiten
returns it into the system via the make-up watstinent system.)

Intermediate cooling circuits (Certain elements of the primary circuit main eqoent,
which require continuous cooling, are in direct te@h with the primary circuit water.
Consequently, a closed intermediate cooling cir@iiestablished between the cooling
water providing necessary cooling and the equiprtebe cooled, where the pressure of
cooling circuits reduces from the outside towartdsde and pressure of the system to be
cooled is the lowest.)

Decay pool and its cooling circuit(The function of the decay pool is, after unlogdof
spent fuel assemlies from the reactor, to storenthe five years. It has an individual
cooling circuit.)

Secondary circuit (Its function is to remove excess heat from thegry circuit through
steam generators, to carry steam to the two tudnesmgtors, as well as the condensate
into the steam generators. During cooling down iandase of incidents, it ensures heat
removal from the primary circuit through the stegemerators.)

Safety cooling water systentit is responsible for providing cooling water fequipment
which require safe and permanent cooling under aboperation of the Unit, or which
serves for normal-, as well as emergency coolind®Unit.)

Ventilating- and air-conditioning systems (In accordance with fundamental health
protection and ventilation design of the power plarmot contaminated and potentially
contaminated area must be separated. These maghnowde appropriate ventilation and
air filtering in potentially contaminated areas,wasll as they ensure proper conditions
required for normal operation of equipment andttier health of employees.)

Emergency systemgThey are activated in case of incidents. Theyusns@utomatic
prevention of incidents and prevent the enteringaafioactive contamination into the
environment.)

Electrical equipment (The two turbo-generator-transformer blocks of teactors,
coupled at the side of 400 kV, are linked to th@ &V national electricity network. The
diesel generators provide the backup power supply.)

Instrumentation & control (These instruments serve for monitoring safetyapeaters,
as well as for keeping them between safe limits.)

Installed release- and environment monitoring systa (It provides release- and
environment protection monitoring for the nucleamver plant. Its details are described
later.)

In addition to these systems, a number of techmchbgystems are in operation which do not
affect safety, or do not relate directly to poweoduction, however, in case of their
breakdown environmental release may occur. Ouhemtthe following ones are the most
important:

More detailed information is available in the Elowimental Impact Study accessible at notaries oALAdministrations.
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Industrial waste collection-, transfer- and Turbine oil system,;

draining system; - Qil transfer station and emergency
Industrial slurry disposal site (lime draining system;

sludge-, chemical agent and oil pools); - Machine house and feed pump oil
Chemical agent transfer and special system;

chemical agent preparatory station; - Lubricating oil, used oil and gas oil
Chemical agent transfer and dosage system for the backup diesel generators;
systems; - Public sewage network;

Chemical agent waste water removing - Pipeline for waste water contaminated
pipelines; with oll;

Chemical agent storage, petrol station.

2.3. Activities helping in the production process
Only the most significant activities are listed:

Treatment and storage of radioactive waste

Radioactive isotopes are released from the nugeaer plant into the environment via
the warm water channel and the air chimney in aanq@d and controlled way and

complying with the required limits. Also, radioaati waste is generated during regular
operation and maintenance. Within the controlledezof the nuclear power plant all

wastes shall be considered as radioactive untilvgatootherwise by conducting

appropriate checks.

Low- and intermediate level radioactiveolid waste are processed (separated,
compressed, sludge is solidified). After this psseuntil the final storage facility is
completed, they are stored temporarily in the naaid auxiliary buildings of the Plant.

Waste water is collected in monitoring tanks. A strict chentiead radiation checking
procedure is always followed before releasing themo the environment. Waters
gualified as suitable for release are transferrethfthe inspection tanks and discharged
into the receiver, the river Danube via the warntewahannel, in accordance with release
limits. The expansion of the tank park used foristpliquid waste has been finished by
the Paks Nuclear Power Plant Rt.

The task of systems managiagborne releasesis to treat the air exhausted by the
venting systems or generated by regular blow-oLitss treatment is achieved by using
aerosol and iodine filters. Treated air is disckhdrgnto the atmosphere through a 100 m
high chimney of the Units and through a 30 m higimney of the health-laboratory

building. As far as limited components are concéyroairrent tests indicated that release
in the atmosphere did not reach 0.1-0.7 % of thal t®lease in 2003. In 2004 after

introduction of a new regulation the plant reaclde2i7 % of the release limitation, of

which 0.15 % was the proportion of liquid and 0%2f airborne releases.

Highly radioactive solid wastesare placed into recyclable packages.

Storage and treatment of hazardous materials

Significant amount of various chemicals are usethenuclear power plant on a regular
basis. Activities involving chemical agents arefpened in the diesel machine house, the
nitrogen- and hydrogen plant, the storage facitfygas bottles, the chemical agent
transfer station and in the water treatment pl@tdrage and usage these chemical agents
and neutralization of chemical waste in the nucfeaxer plant are completed according
to relevant regulations, under controlled condgiowith regard to the distance between

More detailed information is available in the Elowimental Impact Study accessible at notaries oALAdministrations.
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the storage facility and the reactor buildings, noloals stored only in the necessary
quantity, so they do not impose potential dangetherPlant.

Water supply

Water supply of the nuclear power plant is providedstly from the river Danube, but
small quantities are provided from waterworks aadWsfiltered wellsCommunal water
consumption is annually app. 260 000 *mthe drinking water is provided by the
Waterworks of Csampa.he cooling and service wateof 100-110 n¥s is taken out of
the river Danube. This quantity is approximately5®2 of the lowest flow of the river and
5% of the average flow. The quantity of water tal@rn is continuously below the
permitted value.

Waste-water discharge

The nuclear power plant has separated, indepersgstems for communal and industrial
waste-water. Thecommunal waste-water system collects waste-waters from social
facilities and waste-waters generated in the hdalibratory building. The waste-water
treatment plant is established at east from Urithe Plant, it consists of two lines of
facilities. Its capacity is 670+1200°fday. Its technology is total oxidation, activedse
with full biological purification. Excess sludgefter compression, is transferred onto a
sludge desiccation bed for dehydration. Dry sludgedisposed after radioactive
concentration test.

Theindustrial waste-water system collects all non-communal waste-waters rgeing in
the plant. These waste-waters are pumped intoltingy storage facility. Treated water,
via an overflow device, reaches the warm water cakwith the help of gravity.

The rainwater-draining system includes pipelines, trunk chanressl outlets. This
system is responsible for collecting water fromfsppaved and green surfaces and roads.

2.4. Regular nuclear release and environment monitimg activity

2.4.1. The monitoring network

The nuclear environmental protection system offlaat includes monitoring of radioactive
release of the Plant, i.e. specifying its extend @omposition, continuous monitoring of
radiation conditions natural and artificial origmthe environment. This is provided by a new
release and environmental radiation protection toanig system that has been established by
reconstruction of the former monitoring system sii®98. This system in all operating states
of the nuclear power plant (regular operation, @mecy, nuclear accident) transmits
sufficient and reliable data for evaluating envirmntal impacts. If necessary, this system is
responsible for taking appropriate counter measures

Main areas of this monitoring activity are as falk
measurement of airborne and liquid releases irchimaneys, in the tank park collecting
waste waters and in all channels of discharge;
measurement of meteorological parameters;
measurement of radioactive concentration of aiil, gpound water and natural flora
(grass);
monitoring radioactive activity of various sampl@gater, sludge, fish) collected from
surface waters (Danube and fish ponds) and from€msiater sewers;
measurement of radioactive concentration of ceftaod samples (milk);
measurement of dose and dose rate of the backgrgamdma radiation in the
environment.

More detailed information is available in the Elowimental Impact Study accessible at notaries oALAdministrations.
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All of the above listed tasks are performed byRtent Environment and Radiation Protection
Monitoring System. The plant monitoring system s®es laboratory sample measurements,
remote measurements made by the installed releaséaring and environmental radiation
protection monitoring systems. (The Authority’s Homment and Radiation Protection
Monitoring System is operated independently of plent systems with own measuring and
sampling locations.)

The normal release- and environment monitoringesysaf the Paks Nuclear Power Plant has
been built between 1977 and 1982, and during dsngtruction the old system was gradually
replaced. After the reconstruction was completed3b August 2005 after completing its test
run the new monitoring system was officially putoinoperation. As the result of the
reconstruction, reliability of the environmentaltaaollection system has been improved, its
measuring range has become wider, and it is capabkupplying more data and meets the
strict requirements of the standards for safe dimgraArrangement of system's elements is
shown in Figure 8.
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Figure 8 Arrangement of sampling and measuring stations
in the environment of the plant

In addition to monitoring systems, laboratory indpen of a number of natural samples (air,
grass, soil, milk, fish, surface and ground watets,) is regularly performed. These methods
ensure the detection of the lowest possible rathaacconcentrations. Monitoring of
environmental components and foodstuffs is perfarmdaboratories of the Health Radiation
Measuring- and Data Supplying Network which is a@ped within the framework of the
National Office of Public Health (ANTSZ). One of eth7 laboratories performing
measurements operates in county Tolna, as a barttle National Office of Public Health.

More detailed information is available in the Elowimental Impact Study accessible at notaries oALAdministrations.
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The normal release- and environment monitoring actiity performed by the nuclear
power plant is weekly inspected by the relevant eimronmental authority.

2.4.2. Public (civilian) inspection

In addition to measuring- and monitoring systemshaf plant and relevant authorities, a
special monitoring network operates in the vicirofythe nuclear power plant, which is fully
independent from the above mentioned monitoringidsodThe Public Inspection and
Informational Association (TEIT), which holds toget settlements within the closer vicinity
(in a circle with a radius of 12 km) of the nuclgawer plant, has installed detectors at 13
locations, majority of them are located in the loe@ministration offices or at the
neighbourhoods. Monthly assessment of detectorgeitormed by the local civil defence
services. The Paks Nuclear Power Plant, withoutwkmg the settlements’ own results
registered at the same locations, gives its owrsaregg results to the TEIT in every month.
TEIT, without preliminary harmonization, publishessults of the two monitoring systems in
local and regional newspapers. In the last dedaele twas no significant difference between
the two sets of data. This is the best way to yegiivironmental protective measures and
environment monitoring activity of the plant. Atettbeginning of 2006 the plant replaced
whole measuring system by modern and state-ofthegaipment.

Monitoring the water of the river Danube is perfednby representatives of the population
with help of the "water laboratory" establishedtlme village of Batya. This equipment is
suitable for measuring activity of other surfaagrQund- and rain waters. These results are
also published in newspapers.

Radiation display systems installed at the mogjueated locations of Kalocsa, Paks and
Uszdd provide direct informing the general publit.addition to display correct time and
temperature of the air, this instrument displaysrent level and change of background
radiation during the last 24 hours and over thevesk. All of this information is provided in
a simple, understandable and comparative way,\asual displaying. As soon as any official
or non-official nuclear information is publishedegple may check the stability of the
environmental or possible changes. Additional emmnental radiation monitoring systems
operate at settlements of Gerjen, DunaszentgyandyPaks, which have been installed with
the help of the national environmental fund, aft@rning a tender application.

Within the vicinity of the plant the general publieaders and elected bodies participate in
monitoring the impact of the nuclear facility. Sote instruments, advanced technical
background and appropriate volume of informatianarailable for them.

3. THE PLANNED EXTENSION OF OPERATING TIME

In order to meet long term energy demand of thentgun a practical and reasonable way, in
consideration of the international trends specijfiederating time extension of the Paks
Nuclear Power Plant's Units is confirmed and jiedif This measure will ensure long-term
stability of the power supply to the public andaikprice of electricity will bee kept as low as
reasonably achievable. Therefore, management oPthet, on the basis of approval and
support of the Hungarian Power Company and theoNali Privatization and Property
Management Co. as owners, has initiated all nepepsaparatory and basic activities.

In order to achieve the above listed targets, thatRntends to obtain support of the general
public with providing comprehensive and objectivdormation. According to results of

More detailed information is available in the Elowimental Impact Study accessible at notaries oALAdministrations.
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country-wide public opinion researches, the leviebacial acceptance of the Paks Nuclear
Power Plant is permanently high (65-75%), which banconsidered as a hopeful basis for
development efforts of the Plant. (See Figure 9)
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Figure 9:The figures of the public opinion researches

Nuclear safety at Paks will play a primary role alg in the future during both operation
and maintenance and in implementing future plans.When making their decisions on
environmental, production, economical and prope&syes, managerial bodies of the nuclear
power plant consequently consider this priority.

The Hungarian Parliament discussed the proposathierlifetime extension in November
2005. After supporting commitment of the Governmdéme Parliament understood the
information by a voting ratio of 96.6 % and apprdJdetime extension in principle in its
decree No. 85/2005. (X1.23.).

3.1. Opportunities to extend the operating time

The operating time extension is a decision whiclghnirely on design-manufacturing
specifications of the Plant, on technical resergEshe entire construction, as well as on
experience gained during the regular technicakengsiSafety of the nuclear power plant is
an essential condition of lifetime extensionAs a result of implementing a comprehensive
safety enhancement program in 2002, safety of theear power plant complies with
requirements of nuclear power plant's Units of Emage, operating in developed countries.
Safety of the nuclear power plant is always kepa &vel satisfying domestic requirements
and international expectations. However, technsadéty can not be described by specific,
permanent parameters. New findings and experieata&rrdine new requirements for which
appropriate answers must be given.

When assessing the possibility of the planned liiete extension, the Paks Nuclear Power
Plant surveyed expansion of the knowledge base, licgnsind technical tasks to be
performed, andas a first step ordered a feasibility study covering all of facilities and
technical equipment ("Feasibility analysis on lii@e extension of the Paks Nuclear Power
Plant”, Electricity Industry Research Institute, 00D This feasibility study covered
processing of international experience relatedfetirhe extension of nuclear power plants,

More detailed information is available in the Elowimental Impact Study accessible at notaries oALAdministrations.
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detailed review of technical status of the plangluding technical and safety measures
needed for the extension of lifetime and their ergas.

The feasibility study has proved thatthe nuclear power plant is capable for operating
over an additional 20 years beyond the original design period of 30 yearser€hare no
technical or safety limits in the way of extenditige operating time. There is no question
about the economical feasibility of this plan. Amtiag to the feasibility studythe planned
lifetime extension is based on preserving the funonality of the long lifetime, non-
replaceable elements of the systeffior example, reactor main building, reactor véssad
steam generators). The necessary technical condifiother system elements (for example,
pumps, lines, I&C equipment) can be provided byppromaintenance, renewal and
replacement, and their safety functions can beddsy trial runs.

The Paks NPP had the above-mentioned feasibilityysteviewed in 2004-2005 for technical
and economical aspects resulting in no significiignges in the existing statements.

The planned lifetime extension must be licensedccording to the Nuclear Safety Rules
(NSR) in order to operate the units of a nucleawgroplant beyond the preliminary planned
operating lifetime, the operating licence should reeewed. The intention to extend the
planned lifetime should be submitted to the Nucl8afety Directorate of the Hungarian
Atomic Energy Authority in 4 years before the pladnlifetime expires, together with a
program establishing the conditions of the opematieyond the planned lifetime. The
application for licence concerning the extendedapen should be submitted for each unit in
one year before the relevant operating licenceregpin addition to the technical documents,
other special permits, pursuant to Act. CXVI/1996nuclear energy, must be attached to this
application, for example, the environmental pratectpermit, which is essentiallThe
nuclear license-in-principle for lifetime extension could be issued only after the
environmental license has been granted.

3.2. Extension of operating time and the environmeal impact assessment

The aim of this task is thespection of not a planned, but of aready operating facility,

by the means of the impact assessment proce3$ie extension of operating time does not
require modification or reconstruction of the Plaalteration of the current technology or
other significant intervention. Consequently, irstbase, in contrary to the usual practice of
the general impact assessment process, not a oéity fia constructed, but the lifetime of an
existing and approved nuclear power plant operatingn environment-friendly way will be
extended, of course, with maintaining appropriaielear safety. In order to achieve this, all
equipment of the existing nuclear power plant nhestthecked and continuously inspected,
including replacement and renewal of obsolescemipatent and parts.

Consequently, current environmental effects andgsses related to the nuclear power plant
will remain dominant in the future. There is no thée consider new impacts or effed&som

the point of view of judging the future activity, the acceptability of current
environmental impacts on the nuclear power plant iof crucial importance. Therefore,
like the whole licensing procedure, the environrakimpact study focused on the evaluation
of current environmental effects.

In addition to the evaluation of the current statee environmental impact of checking,
modernizing and reconstructing the present teclgyplon summary, of the preparation of
operating time extension, must be taken into adco@m the other hand, a separate

More detailed information is available in the Elowimental Impact Study accessible at notaries oALAdministrations.
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investigation had to be performed on changes ofutatime environmental effects of the Plant
operating over a period of additional 20 yearse($& example, the waste management).

In any case, fundamental aim of the environmentalnipact assessments is to estimate
changes occurring in each element/system of the eronment due to the planned activity
and to qualify these changes on the basis of exposwof the final objects of the impact.
The most important is to follow the path of effgetfactor direct effect indirect effect,
that is to monitor the effect processes. In ordeda so, initiallyeffective factors of the
activity and theeffect processeitiated by these factors had to be specifiede(Bigure 10).

Recognizable effect processes of the current dperatfered help in this specification, since
in this case current effect processes and onesrougun the future, during the period beyond
the designed operating time, are identical. Ingheironmental impact study these processes
have been evaluated.

3.3. Implementing operating time extension

As the results of surveying the technical condibthe nuclear power plant, we can
establish that
there are no technical or safety objections witbpeet to maintaining the plant for a
period of 50 years;
inspection, maintenance and regular reconditiopiregtice of the power plant supports
the operating time extension in most cases of systeand equipment without
extraordinary expenses;
due to aging or significant obsolescence, the nitynof equipment and systems will need
reconstruction;
in case of certain systems, a capacity expansightniie needed (for example, waste
storage).

One condition of the lifetime extension is to e#thb and operate such a life-time
management and aging management system which &bleafor maintaining the required
level of technical conditions and functions of emuent with monitoring the ageing process
and implementing measures relevant to specific itiond, with operation delaying the
ageing processes and ensuring the operating comslitimaintenance, repair, renewal,
replacement). This system maybe introduced duhegiesign life-time of the nuclear power
plant, regardless to the future operating time resit;n. In the nuclear safety licensing
procedure it must be confirmed that the life-timanagement and aging management system
is capable for maintaining the required level afht@cal conditions.Significant elements of
this system are already available in the practitéhe nuclear power plant, and certain
activities, for example, monitoring radiation dareay the reactor vessel, monitoring aging of
the steam generator and treating is against agiage been performed since the date of
commencing the facility.

More detailed information is available in the Elowimental Impact Study accessible at notaries oALAdministrations.
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On the basis of the above and according to ourentikknowledge, the following lifetime
management and aging management measures andcaigingteps needed for extending the
operating time - including for reaching the dediggtime:
- Reactor vesselsee Photo 2): it might be needed to increa/

|

temperature of the water in the tank of EmergenoyeC
Cooling System of Unit 1 and 2, furthermore in cas¢he
reactor vessel of Unit 1, heat treatment of thesekswelded
joints might be needed, for which an approved tetdgy is
available;

Reactor vessel upper blockpipe ends must be monitores
for fatigue cracking and stress corrosion;

In case ofthe expansion vesselthe vicinity of pipe ends
must be monitored for fatigue damage and stresssion;
With respect to equipment within the reactor vess
replacement ofhe intermediate rod setis needed (for all 4 §
Units), while in case othe control rod drives a conscious §

inventory management must be applied; Photo 2 Reactor vessel

Aging experienced at rotating parts (blade wheelsthe main circulating pumps is
caused by the stress corrosion. Blade wheel-replacts caused by aging (or in certain
Units due to power upgrading) will help in extergliheir operating time.

In case of thenain gate valve thermal embrittlement of the cast house shathexked,;
Fittings in the main steam systenshall be replaced due to their wear and tear;

The high pressure pre-heatersshall be replaced with a new type (ferric tubepoa
steel house). (The cause of this is feed water eidsion damage, and operational safety
increase required by the 10% capacity upgrade,iwisioecessary for the extension of 30
years design lifetime);

In case of theefuelling machinesrepeated major I1&C overhaul is required (due mda
progress in the technology, to moral aging);

Replacement ot&C and monitoring systems, or certain components, due to moral

aging.

Consequently, the fundamental method of life-timenagement is to follow (monitor) the
condition of equipment and structures all the tane to complete maintain tasks, equipment
replacements and reconditioning operations accgrtbhnschedule, taking into account the
future extension of operating time. This activityged not mean significant change in the
volume and purpose of material usage. Replacementconditioning of rubber seals,
packed joints, pumps and assemblies is a typicaingle. In case of building structures, wall
cover reconditioning, facade or floor reconstrutctaze commonplace, although replacement
or occasional repair of insulation are more impurtén case of electrical and I&C systems,
we can expect replacement of cables or upgradirged control or measuring systems.

Increase in release is not expected even in cas&if equipment replacement, since waste-
waters generated by decontamination (removing eatie contaminants) aimed to recycle
metal components will be treated with equipmenthinit the nuclear power plant.
Consequently, it is possible the waste-generationare ten tons to be prevented.

Modifications concerning the mechanical equipmeswehbeen always in progress, among

others within the framework of measures aimed toeiase safety. Also, experience gained so
far from reconstruction of buildings (for examptepair of decay pool lining and improving

More detailed information is available in the Emwvimental Impact Study accessible at notaries @fl lagministrations.
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earthquake-resistance of buildings) is availablefuBishment of the reactor protection
system and to modernization of the radiation memtpsystem was a successful 1&C task.

Accordingly, survey of the general state of theleaicpower plant indicated that significant
part of the structures, systems and equipment toonsidered from the point of view of
maintaining appropriate safety, complies with reguients of the 50 years life-time, with
help of monitoring, regular maintenance or paffiglifeconstruction. Consequentligr the
planned lifetime extension, continuation of the cuent maintenance and renewal
schedule must be considered.

Also, this means that the volume of annual workarmd the quantity of waste generated by
safety enhancement and seismic reinforcement aesivin progress from beginning of the
90s in the plant will not increase due to the canslife-time management and to necessary
reconstruction and equipment replacements.

It is impossible to separate the operation of thelear power plant from the problem of the
spent fuel and radioactive waste. 50 years ofimtstorage of the spent fuel is provided in
the storage facility built on the site, enlargemafrtihe storage facility can be ensured over the
extended operating time, the strategy for finalpdgal has been prepared and particular
solutions are expected before the extension ofabipgrtime is due. Preparation for building
the storage facility for final disposal of low- amgedium level radioactive waste has been
already started. Along with research activitiess-tavas mentioned in the introduction — the
environmental licensing of the establishment ipriocess.

4. ENVIRONMENTAL IMPACTS OF THE PLANT

4.1. Description of radioactivity in the environmern of the plant

In the vicinity of the nuclear power plant a refece level survey was conducted in 1981-82,
which covered the following items: atmosphere,-6ait, soil, ground water, water and
sediment of the river Danube, vegetation, fish amtk samples, as well as dose rate
measurement. The method of surveys was almosticdénd the environment-monitoring
system currently in operation, therefore it is jlolesto compare data recorded before the
establishment of the Plant with current data. Resfuhe reference level survey did not differ
from the one expected, extraordinary concentrati@ve not been detected.

During its operation, the nuclear power plant reésacontaminated materials into the
atmosphere and the Danube, quantity of which isleégd by strict authorial limits. On the
basis of measurements, the most important statemsettiat the nuclear power plant
complied with official limits on every account with very high margin, excluding the
quantity of tritium ¢H) discharged with liquid waste. The following rates are described in
each elements of the environment:

Surface air, fall-out (segregation)
During the first decade the radioactive isotopsibver was regularly detected in samples.
Later its detectability level was significantly rembd, then at the end of 90s the
detectability level was limited only to a few casés addition, from time to time very
small quantities of some corrosion producf#l, *Co, ®°Co) were detected in samples
(typically in the order of thousandth or hundredtBg/nT). In recent years one isotope of

More detailed information is available in the Emwvimental Impact Study accessible at notaries @fl lagministrations.
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Cobalt {°Co) was detected (some percentages of the avesageles per month, up to
10-20 samples per year).

Apart from the release occurred in relation toghsous incident on the Ta11™ of April,
2003, radioactive iodine originating from the naclegpower plant has been detected
neither on aerosol nor on elementary iodine fé@mples.

Soil and grass samples

- Mostly radioactive isotopes of natural origin asdtopes originated from the global fall-
out were detected at both types of sample. Thete ate independent of the nuclear
power plant's own release and are in harmony vath gublished in relevant literature.
The isotope of caesium®(Cs) was always, while the isotope of strontidfi$() was often
detectable in the soil. They are in harmony witfoimation mentioned above, with
results of the global fall-out. Also, both isotopesre detectable in the majority of grass
samples. The same releases could not be signiffadetected in the atmosphere.
Radioactive isotopes originating from the nucleawer plant (for examplé*"Ag, >*Mn,
®Co) have been detected, in a very low quantity pftai a few Bg/kg, only at a few
occasions in app. 900 samples taken during th@Bagears.

Samples taken from the river Danube
Isotopes can accumulate in the sludge at outl&étefvarm water channel, in the vicinity of
inlet and at south, downstream. Therefore, it &thtically possible that such concentrations
reach significantly higher levels than concentradian the water, which can be detected much
easier. Thus samples are taken from this locatimh @ order to compare samples, from a
location northward from here.
The isotope of caesium®(Cs) in all sludge samples, while the isotope afrgtum ¢°Sr)
was detectable in the majority of samples fromdbtset. Values measured before 1986,
as well as the strontium isotope detected latgjimated overwhelmingly from the global
fall-out. No trends were detectable in results takong the river, therefore contribution
of the nuclear power plant can not be specified.
In sludge sample taken at the outlet of the warrtemehannel and at the sampling point
to the south of it in 1-20 occasions some radigadsotopes have been detected. Mostly
cobalt isotope ®fCo — max. 6 Bg/kg), strontium isotop&gr — max. 3.8 Bg/kg) and
caesium ¥'Cs — 109 Bqg/kg) were detected. Caesium and strorisatopes are mainly of
global origin (from Chernobyl) in the environmeiittioe plant.

Water-, sludge- and fish samples taken from fish pals

The environmental monitoring system of the nucleawer plant regularly takes samples

from fish ponds located next to the Plant and enwicinity of Paks. Radioactive material may

reach these locations partly by water supply (ponelst to the Plant), partly through the

atmosphere. Sampling covers water, sludge andsfishe

- The gross beta activity concentration of water dampelongs to the range of natural
surface waters (0.1-0.5 Bg/dn The same is true for the tritum (1,5 BgfymNo
gamma-ray radioactive isotope originated from thelear power plant was detectable in
samples.
The situation is similar in sludge samples, onlgigactive isotopes with natural origin
can be detected. Similarly, no gamma-ray isotopalthe detecting limit of 0.5 Bg/kg,
originated from the nuclear power plant was detdetan fish meat and offal prepared and
measured in conditions ready to cook.

Milk samples
Milk samples are collected on a monthly basis fribie area located south from the nuclear
power plant (Dunaszentgyorgy, Gerjen). Radioactbemcentration of these samples is

More detailed information is available in the Emwvimental Impact Study accessible at notaries @fl lagministrations.
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measured by gamma-spectrometer. So far no radreaisbtope originated from the nuclear
power plant has been detected with detecting liin@t.5 Bg/dn.

Groundwater

Samples are taken in each month from more tharr@gifihgwater monitoring wells on the site

of the plant.

- Since the middle of the eighties tritium originafeaim the technology has been detected
on the site of the nuclear power plant, most ofiraljroundwater below and around the
main building and auxiliary buildings. An intensigearch using trace indicators has been
conducted since 1993 in order to localize and gabyleliminate possible technological
troubles, irregular leakage and releases. As thdtref interventions, the highest activity
concentration measured in recent years did nogndy slightly exceed the value of 1
kBg/dnT. Total tritium concentrations in groundwater sedlre also decreasing. On the
basis of these findings, we can say that releaseatdr polluted by tritium and originated
from the technology into the groundwater has béiemreated.

Pollution reached the groundwater earlier is prilmdmcated below the auxiliary building
No. 1 and the main building No. 1-2, and in theinity of them. Beta-emitting tritium
contamination gradually spread and diluted the mmarg of the groundwater, at present it
forms a "tritium-cloud"” below the operating sitehel activity concentration at the
imagined "outer" edges of the main- and auxiliamldings may occasionally reach the
order of 100 Bg/dr) although further away, at the boundaries of thantpit never
exceeds a very low level, about 10 Bgfdmthe level of background activity.

In the last two years it is possible to use higlénsitive isotope-specific methods at wells
with automatic sampler equipment. These methodsatetl that no gamma-radiation of
artificial origin above the detectable limit wasifal.

In summarymeasured values of radioactive concentration geneed by radioactive
release from the plant, are, in most cases, severahgnitudes less than concentrations of
natural isotopes in the vicinity of the plantor than the volume of artificial radioactive
isotopes originated from other sources. Thagular operation of the nuclear power plant,
up to now, has not considerably increased radioaste concentration of environmental
elements.

Dosage measuring tests also support the above famtsrding to dosage measuring tests
conducted over a long period of time and coverirggextended vicinity of the nuclear power
plant, during the 23-year operation of the plant the levelof environmental gamma-
radiation generated by the plant has not been incased with a detectable extent.

During operation of the nuclear power plant both the airborne and liquid releases have
been kept at a favourable low level, complying withthe strict official limits. These
measurements confirmed th#te nuclear power plant does not have any directly
measurable impact on radiation in the environment.

On the basis of information mentioned above, itlear that radioactive dosage received by
the general public and generated by the relea®gflant was approximately one thousandth
of the official limit, and ten thousandth of theliaion exposure originating from the natural
radiation.

More detailed information is available in the Emwvimental Impact Study accessible at notaries @fl lagministrations.
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4.2. Conventional conditions describing the statef the environment

4.2.1. Air quality

Even before establishing the nuclear power planthe area of Paks used to be one of the
regions of the country which enjoyed clean air.In the town itself concentrations of
traditional pollutants (sulphur dioxide and nitragdioxide) in question reached only the
value of 2.5-4 times of the background pollutioecé&use neither significant regional nor
significant local pollutant sources were establisie the surrounding area. Also, transport
and industry in the area was slight, thereforentlaén source of pollution is space heating.

According to measurements of the National Mete@icll Service background pollution

in the vicinity of Paks is only moderate even wherthe nuclear power plant is in
operation, and, according to the zone classification spetifie relevant legislation, this
region is classified as causing low environmentaldl Compared to the state before the
establishment of the nuclear power plant, incraastne pollution is significant only with
respect to nitrogen dioxide, which refers to tramspas the main pollutant soure&lso, our
tests conducted in the immediate vicinity of the nclear power plant confirmed that
atmosphere of the region has got a moderate loading

Studying the nuclear power plant's own, conventional air pdution releases (backup
diesel machines, spray paint room), at presens isure that this kind of release ngt
significant even in its immediate vicinity.

4.2.2. Climatic conditions

The area of the plant enjoys flatland type, warm, d/ and continental climate,
consequently there is significant fluctuation int@mperature and in rain, sudden changes in
climatic conditions are not unsurprising. The stene of the driest regions of the country
since it is located in the precipitation shadowtlod Bakony mountain and North Middle
Mountain Ridge.Considering the national average, this site receigealmost the highest
sunlight, however, consequentlyalso the value of radiation loss is significantStrong
daytime warm up and a strong night-time cooling eharacteristic features here. The
dominant wind direction is north-north west.

Establishment of the nuclear power plant and startig its operation might have an
impact on micro climatic conditions. Since no tests with regard to these conditions were
conducted before establishing the nuclear powentplae can assume only theoretical
considerationsResults of meteorological measurements continuouslyerformed since

the establishment of the nuclear power plant have ot shown typical changes in
measured parameters.

Theoretical impacts can be classified into two dpigups: one group of impacts is related to
thermal load (for example, rising warm air, clowhd fog formation, vapour condensation
due to the thermal load), and the urbane impaatroiog in the vicinity of a built-in area (for
example, higher average temperature at paved arehshange of vaporization conditions).
In order to detect micro climatic impacts of theerthal load, five automatic measuring
stations took measurements for two years within fila@nework of the site-monitoring
program. Based on the results it could be statathie impact of the warm water channel can
be detected only under low temperatures and witsteme winds in the close vicinity of the
channel to slight extent (plus 1-1.5 °C and 3-5f%etative humidity at the station under hot
water inlet compared to the station above it).

More detailed information is available in the Emwvimental Impact Study accessible at notaries @fl lagministrations.
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4.2.3. Surface waters

With respect to the river Danube, environmental actp of the nuclear power plant might
originate from diversion of water and release aécusvaters (industrial water loaded with
conventional and radioactive pollutants, public teasater, thermal load). These impacts
changed the riverbed, changed water quality andfraddcological conditions.

Change of the riverbed

In the vicinity of the site the river Danube has anature of slightly plain-tract, the river
leaves additional deposits on the riverbed inst#fadeepening it. However, river regulation
works (the increase in speed due to narrowing aediricrease in fall due to shortening)
resulted in an increase in transportation capadfitye river, consequently bed deepening
process was initiated. e most important cause of this deepening is, ditiad to the ones
mentioned above, regular gravel excavation from rilierbed upstream from the nuclear
power plant. After stopping this activity, a slovllimg-up process and bed regeneration
started. Due to its effect on the cooling waterptyf the nuclear power plant, the ford at
"Baréka" plays a dominant role (at 1522-1521 riker). The ford is improved by local
backwater effect, as well as by establishment afdjdender and groynes, and this provides
an appropriate result also with respect to theicgolvater supply. The diversion of water
continuously changes the riverbed, &mid must be considered by the nuclear power plant
in the future.

Water quality

At present, on the basis of its oxygen exchangeaatl organic material content water quality
of the river Danube in the vicinity of Paks is @antly classified as water quality Class I-Il.,
whereas on the basis of its plant nutrient conseaier quality Class II-111.The water quality

at sampling places downstream from the plantFajsz, Baja, Mohacs, Hercegszani®)
generally not worsethan at the sampling place upstream from the augb®wer plant
(Dunafdldvar). Consequentlyhe used water release originating from the nucleapower
plant does not modify the classification of water in tiveer Danube. Thereforehe water
guality does not considerably change due to the nlear power plant.

Also, impacts on the water of the river Danube hbeen checked bgedicated on-site
water chemistry testsconducted between 1999 and 2003. Results of afffigater quality
tests have been confirmed and refined by thesg #stording to the results:

the impact of used waters discharged from the aughewer plant along the river was
detected only in changes of water temperature bgiatly in changes of dissolved oxygen
concentration (minimum) and of oxygen saturatioaXmum);

seasonal differences are typical, for example,asecof tests conducted at the end of
August, the values of oxygen saturation, biololgiog/gen demand, chlorophyll-a and pH
were significantly less favourable, than in casetesits conducted in autumn (early in
October). However, in case of nitrates the situatias the opposite.

In addition to the so called routine water chergigests, they also tested such indicators
which were capable for detecting possible, casogbacts of the warm cooling water
discharged by the nuclear power plant. Accordingetsults of tests conducted on organic
micro pollutants, analysis of all aromatic hydrdmars of mineral oil origin content of the
water indicated that the cleanness of the riverubats water is acceptable. Also, pollution of
sediment samples was within the acceptable limit.

More detailed information is available in the Emwvimental Impact Study accessible at notaries @fl lagministrations.

Public summary - 26/53 20.02.2006.




Lifetime extension of the Paks Nuclear Power Plant EIS

The quantity of poly-aromatic hydrocarbons (PAHY aoly-chlorinated biphenyls (PCB) in
the water of the river Danube was in harmony witerage pollution of the river. Residues of
Diesel oil contamination, traces of combustion jpicid can be detected, although in low
concentration. Pollutants in the highest conceioimatire typically originated from space
heating and transport, and not from the activityhaf nuclear power plant. In fact, the extent
of pollution in sediment corresponds to the avelageube-pollution level.

Consequently, these dedicated investigations shioat the impact of used waters
discharged from the nuclear power plant into the rver was detectable with respect to
the water temperature, the oxygen-level indicators,certain micro pollutants, and
components typical of oil and domestic waste-wateHowever, the pollution was generally
at the level corresponding to the average Danube-pation, or they were only slightly
higher than the average.

Thermal load

With respect to thermal load of the nuclear powlang on the basis of measurements and
aerial photos (see Figure 11), the following fax@a be established with regard to dissolution
of discharged warm water:

The heat tailing becomes significantly diluted ire immediate vicinity of the outlet
facility.
The significant increase in speed and change efction occurring at the groyne and
transverse dyke after the outlet and related migindpulent flow) contribute most of all
to the dissolution of the heat tailing.
The heat tailing always travels near the right bamkd enters into areas between
shallows too.
Dissolution of the heat tailing is completed mo$tétween 4 and 5 km after the outlet.
The lower limit of the extent of the warm waterlitag significantly depends on
temperature of the river's water, the total lengtldissolution decreases as the average
temperature of water increases.

The allowed extent of the thermal load (tempegratur

thermal gradient) is regulated by official limit§,{x

and T). Damage to the biosphere in the water can be

avoided by observing these limits. At downstream

from the nuclear power plant the higher water

temperature locally accelerates decomposition of

organic materials in the river, which results in

oxygen consumption and reduction in oxygen level.

However, this impact can be balanced by hydraulic

and mixing conditions of the river, as well as by

typically high soluble oxygen levels. Due to warm

water discharged into the river, the biomass is thi

section of the river is higher than upstream. Tomaf

and fauna along this section of the river is onéhef

richest in the region, with the highest number of

species. Due to the higher temperature, espedcrally

winter months, the density of fish is also above th

average).

Figure 11
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4.2.4. Geological, hydrogeological conditions

Seismicity of the site was one of those parameters which wergtly researched in the last
decade. This parameter, which has significant impacdhe safety of the nuclear power plant,
has been fundamentally reassessed since the sktabht of the nuclear power plant. Over
and above determining the level of equivalent eprdlke, thanost significant result of the
recent researches- including 10-year operation of the microseismmonitoring system at
Paks -was theelimination of possibility for dislocation runningut to the surface and the
confirmation of the suitability of the site.

At the site, below the topsoil, a group of layernghva thickness of approximately 25-30 m
from the Pleistocene period is located, its uppetisn is fine, well classified sand originated
from flood. Its lower section is sandy gravel, grband sand, as well as gravel with scattered
sand. On the basis of samples from drillings, thetigle distribution changes significantly in
space, and the gravel content shows a strong dwviaPosition of the surface of the
Pannonian layer group has been unambiguouslyieldiy drillings in the depth of 30-50 m,
this layer group is located under the surface betwbe depths of 21-28 m, at the level of 69-
73 m above Baltic Sea.

Only the layer between the depths of 10-20 m isn@rto soil liquefaction. The soil
liquefaction potential is slightly modified by theain building's base pressure of 130 kPa.
When a stable covering layer with appropriate théds is available above the liquefying
layer, damage to the shallow foundation is unlik€lgnsequently, taking the probability of
10* year (10° according to the recent researches) as a basis, blwal soil liquefaction
under the main building is not considered.

In order to monitor the state of soils and grouratess, a soil- and ground water monitoring
system has been established in the nuclear powaet. §oil contamination was detected
only a few times since the establishment of the pia Before 1995, pollution was detected
in two cases, in the vicinity of the slurry ared)(and at the demolished paint waste storage
facility (metals). Neutralization was completedhbath cases. Since 1996 an environmental
damage survey and several environmental inspechame been conducted at the sAd.
pollution recognized and surveyed have been elimited by the nuclear power plant
causes have been revealed and their experiencebéms taken into account during
reconstruction.

4.2.5. Dry-land ecosystems in the vicinity of thak8 Nuclear Power Plant

The Paks Nuclear Power Plant, as a major industrial
facility, requires a relatively large area. Its
establishment significantly modified the closer
vicinity. The Plant did, and still does, significan
impact on the flora and fauna of its vicinity. Bedo
construction works started, non-natural vegetation,
mostly arable land and vineyards occupied both the
plant's site and the site of the new housing estate
However, the flood area of the river Danube next to
the nuclear power plant, with its softwood bushes,
bush willow meadows and mud vegetation, still
reflect on the bygone vegetation of the site. (seePhoto 3Danube’s flood area next to the Plant
Photo 3)

More detailed information is available in the Emwvimental Impact Study accessible at notaries @fl lagministrations.

Public summary - 28/53 20.02.2006.



Lifetime extension of the Paks Nuclear Power Plant EIS

In the vicinity of the nuclear power plant, despdk

2203%4 significant anthropogenic (human) influence, valaab

oak next and naturalistic areas can be shown: open sandg-gras

to the plots; pioneer and swamp-field vegetation appeasisg

Plant secondary habitats; marsh, swamp-field, grove
vegetation (Old- and New "Brinyd"); swamp-marsh
forest with  alders; wooded grass-land at
Dunaszentgyorgy; as well as the Danube flood atea a
Paks. For example, the old common oak seed-tregrsho
in Photograph 3 is a living remembrance of theladd
wood groves. Dedicated researches revealed a nuwhber
protected plant species at these areas (see Paphsgs-
7).Also, the fauna is slightly more valuable.

Photo 5 Theyellow wort is Photo 6 In the immediate vicinity Photo 7 The protectddte

disappearing, so it is under legal of the Plant, in a degraded habitat,carnation is a native of limy

protection. A large population of  a significant population of one of sandy plains of the Carpathian-

this flower lives within a belt of 1  our protected orchids lives, its basin. This flower can be found at

km from the Plant. Hungarian name ismiocsari several locations in the vicinity of
nszf" the Plant.

This reduced land, partly on the basis of factstlyan the basis of assumptions, still
supports certain fraction of sand plain and lodasdield animal species typical of the old
plain fauna. Mainly species with higher resistarmeg which are capable for surviving at
disturbed living places, were capable for surviving rapid loss of their living places.

4.2.6. Generation and disposal of waste

Not only radioactive, but also conventional soliddaiquid wastes are generated in the

nuclear power plant. As far as solid waste is comes, the plant produces hazardous waste
and the non-hazardous (industrial) waste, as wellcammunal waste. The Plant has

established its technological waste collecting @sa@nd the system for collecting, managing,
interim storage and disposing of wastes. Collecaod disposal of waste is performed in

accordance with relevant legislation. Waste managens performed on schedule and in a

planned way, the most important purpose is to fesingaste for recycling. For example, more

than 90% of the industrial waste is recycled.

More detailed information is available in the Emwvimental Impact Study accessible at notaries @fl lagministrations.
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In year 2004 the plant generated a total of 914f21bn-hazardous industrial waste and about
361.5 kg of hazardous wastdlo extraordinary environmental pollution related to
hazardous waste occurred during the operationDistribution of the hazardous waste in
2004 is shown in Figure 12.

lonexchange Oiled sludge  Egjectronical wastes Light tube EStImated quantlty Of the
resin (carwash) 1% generated communal waste was
2% 3% Press wastes about 433.2 t in 2004. This waste
2% is received by the Municipal
paintwastes \Naste Dump of the City of Paks,
similar to soil and construction
refuse generated by construction
bemolished  WOTKS completed at this area.
oiled soil, stone roof nsulation Communal liquid waste s
46% ° received by the nuclear power
plant's own sewage treatment
Figure 12 Dangerous wastes detected in large quantities in  plant. Treated waters are

2004 discharged into the river Danube.

Others
7%

Oiled cloth
7%

0,
Waste oil 2%

17%

Communal sewage sludge

3%

According to measurements and tests, contaminationentrations in waste waters are lower
than the legal limit allowed in waters to be disgeal. Compressed sludge is pumped via the
sludge pipeline onto the sludge bed with a suréd@prox. 1200 &in order to dehydrate it.

Waste waters with non radioactive contamination als® generated in the nuclear power
plant: waters from preparation and auxiliary preess waste waters from the water treatment
plant, waste waters with oil contamination from teehnology and, occasionally, washing
waters. Industrial waste waters are finally disgedrinto the river Danube. Water quality of
the warm water channel is regularly inspected ke ¢cbmpetent environmental protection
authority, the legal limit was never exceeded.

4.2.7. Environmental noise load of the plant

The nuclear power plant is located away from pdedlareas, no farms or other permanent
settlement is located within the 1 km radius of Bh@nt. The site is surrounded by agricultural
land (arable land, orchards, vineyards, meadowsngdand) and forest, consequentiyise
load must not be considered within the direct impacarea. With respect to the indirect
impact area, the traffic related to transportatbrworkers and other traffic to and from the
Plant must be considered. Some of this occurs an mghway No. 6, while the rest can be
experienced on roads crossing the area of Pakstiéw noise load originating from this
sources is negligible.

At facilities to be protected against noise, the nge originated from operation of the
Plant nowhere exceeds the relevant limits (due tdeir big distance).

4.2.8. Settlements in the environment of the Plant

Starting from the XIX centuryPaks matched with the general Hungarian settlement
structure as a small town, a country town with sewal functions (agriculture, small
industry, trade, service). Paks has establisheska@gonomical and agricultural relations with
Budapest as a supplier. Due to its close relatitth Budapest, similarly to settlements along
the banks of Danube, Paks became modern townwvaiatearly. This advancement was
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significantly slowed down in the firs half of theXXcentury. Howevergdue to establishment

of the nuclear power plant at Pakspopulation significantly increased in a short perod
time and advancement started again. However, ttteereent has dominantlpecome a
single-function town. Therefore, the situation of Paks is very spectahpared to towns of
similar size. It enjoys advantages and suffersddisatages stemming from the situation that a
huge, single company determines economy and empglotyof the town. On the top of this,
this hug company is not an average one, but itehesle unique in the country on several
factors. Development and advancement of the tovehth@ Paks Nuclear Power Plant have
been closely interlocked for many decades. In #st tlecades numerous developments at
Paks have been implemented as a "linking investhmnby means of significant support
given by the nuclear power plant (see also item 4.3

Existence of the Plant has significantly influen@tyancement of the economy, uniformity
has further increased in the recent years. Almbbgiaaticipants of the industry, directly or
indirectly, relate to the nuclear power plant. Aetsame timeljvelihood opportunities at
the settlement, as well as its infrastructure and anomical advancement significantly
exceed the level of both the direct vicinity and a$imilar size Hungarian towns.

As the result of establishing the nuclear poweniplthe structure of the city of Paks has been
considerably changed. A modern town centre, empimasihe importance and size of the
settlement, has been built. However, the "old tqwh& network of middle-age street the
traditional structure of the settlement have besaimed. Development involved unpopulated
areas, therefore, next to the old town, a new, mod@vn has been built with a different
structure. The housing estate established for eyapkof the nuclear power plant has been
built onto a loess platform. It is oriented to dgut faces towards the nuclear power plant. In
general, the level comfort in the housing estatectures of the buildings and adjacent parks
are better than the level of similar estates lithat time elsewhere.

4.2.9. Land and area utilization

Most important aspects of land utilization and latdicture can be briefly summarized as
follows:
The almost flat land along the banks of the rivanbbe and agriculture, within this, large
field cultivation, are dominant both in the landlimation, land structure and in forming
the landscape. Consequently, the vicinity of cityPaks could be classified as cultivated
land before, and since the establishment of théeaug@ower plant, as producing lands
(see Figure 13)
Deciduous forests (more than 10%), grazing landratdral grass (more than 6%) enjoy
a significant share in land utilization. Spots arfefsts are located, on one hand, at the bank
of Danube, on the other hand, on the hills mixetth\grasslands in a form of mosaic.
Similar to the above, the area of the rivers arghakels (around 6%) and populated areas
(around 4%) are relatively extensive.
Other forms of area utilization reach 1% or lekgréfore they are not dominant in land
utilization and landscape. At the same time, thelmer of these less significant spots is
relatively high, therefore the area can be conedi@s divided and diversified.

After establishment of the nuclear power plant Aaignificant impact on both land structure
and landscape. However, since that time only trengé in the political system in Hungary
resulted in significant change in the landscapgelagricultural fields have been limited and
smaller plots advanced.
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Legends of the colours

122 | Road and railway network
Airports

141 | City green zone

Sport, leisure and holiday zone
311 | Deciduous forest

312 | Coniferous forest

313 | Mixed forest

Continental marshes

511 |Rivers, channels

1121 | Storeyed houses, housing estates
1122 | Detached houses, garden suburb
1212 | Special technical facilities
1311 | Strip mines

Large field arable land
Small plot arable land
2311 |Intensive grass lands and
degraded grasses
Gardens (closed gardens)
3211 |Natural grasses

5121 |Lakes

22111| Vineyards

Figure 13Area utilization of the immediate surround
of the Paks Nuclear Power Plant, the state of 2005

Data source: Landsat TM, 1 August 2005

4.3. The role of the nuclear power plant in shapingnvironmental
conditions

The Paks Nuclear Power Plant does not settle Boctimventional approach of the industrial
environmental protection, to keep the level of dgengaused in the natural and artificial
environment as low as reasonable possifike. concept of active environmental protection
has been introduced, they not only protect the ensonment, but also improve its quality.

As the result, more programs were implemented thighsupport of the Paks Nuclear Power
Plant.

Stagnant waters of the river Danube at Fadd-Dombori an important holiday resort in
county Tolna, is located almost 20 km from the aaclpower plant. In summertime hundreds
of thousands of holidaymakers visit this area, whiey can enjoy special gifts of mother
nature. There are several hundreds of holiday battiere with lots of communal services.
These stagnant waters used to have water qualilylggns over many years. In the mid-
nineties conditions further deteriorated and waiecame unsuitable for swimming. In
addition to the natural values, it appeared thaidag opportunity of many people would
vanish. With significant contribution from the Palsiclear Power Plant, a channel system
was constructed for transferring filtered coolingtar of air conditioners of the nuclear power
plant into these waters. This method provided teeessary freshwater supply. This water
never participated in nuclear processes and waarnecontact with radioactive equipment.
This fresh water supply revitalized the stagnaetaind nowadays it is of the most stable
water qualities in the country. The slumping hojidand sporting life was renewed. A pump
station was established, which transfers water tht®o Danube channel of Tolna, so the
process of environmental improvement has alsoestantthis region.
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The channel system providing the water supply pasbkeoughthe swamp forest of
Dunaszentgyo6rgy,where habitathiave been significantly suffered in the last dedayléoss
of water. In the forest, which is part of the Daedbrava National Parkhe balance of
ground water has been recoveredLife has been revived, aigrettes, red heronshawks
and buzzards are nestling again. Big games (sty, evild pig) also found an appropriate
place for living.

The nuclear plant played significant role in eg&dbihg the recreational fishing paradise,
built as an example to follow, which is located nexthe fence of the nuclear power plant.
The plant provides continuous water supply to ahatish ponds too. Recreational fishing is
available on an area of water surface reaching stlf86 hectares. The pond Kondor, with
water depth of 7 m at some places, with its ol@édréoush and reeds along the its bank,
provides an ideal living place for habitats both tme water and on the banks. The
environment of these ponds is strictly protected.

Spreading of ragweed causes serious health probrethg vicinity of the city of Paks. The
nuclear power plant has establistied foundation "Together against the ragweed"in the
middle of the 90s, which introduced a new methadelominating this weed. They manage
their own program as a nhational example, which m@eges with spreading rational
information and with actions of thousands of peppitich the cooperation of the local
population.

5. ESTIMATION OF CHANGES IN ENVIRONMENTAL
CONDITIONS AS THE RESULT OF LIFETIME EXTENSION

The lifetime of the nuclear power plant as it has been already presentath be extended

by applying appropriate aging-management processe¥he majority of activities needed

for this became necessary anyway, because of themhed extension of 30 year design
lifetime. The required interventions, with very few excepsipcan be executed as part of
maintenance and reconstruction activities alreadygahedule. Consequently, neither during
preparation of the operating time extension, nornduoperation of the plant having an
extended operating time, no additional environmdntpacts and impact processes should be
considered, moreover, the magnitude of expectqzhats will be the same as at present.
Therefore,considerable changes in environmental conditions ithe impact area will be
considered neither before, nor after 2012unless sources outside the power plant appear in
the region.

Activities needed for ensuring the design life-timeof 30 years are not included in this
study. However, they shall be considered as an initigitest The aging process and
interventions preventing or terminating it, pre\sbuexecuted or to be executed, will lay the
foundation of the operation and, consequentlyntsrenmental consequences.

5.1. Preparation of the lifetime extension

5.1.1. Radiology effects

According to experience gained during maintenarst&viies and renewal processes, with
respect to preparation of the operating time extens
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an increase in the quantity afrborne releasesmust not be considered. (However, it
shall be taken into account that general overhardsresponsible for 40-60% of annual
releases, and it is expected that this situatidhbsitypical during the extended operating
time too.)

an increase must not be considered neither inafadischarges into water since waste-
waters generated within the controlled area areived by the collecting and treating
system of the nuclear power plant. (Maintenancégsrresult in higher releases in this
case too, representing 30-55% of the annual red@ase

during operation, the quantity ddw and medium activity solid radioactive waste
reaches 100-140 tyear in average from the four Units up to now. sThiaste is
processed with compressing it into drums. In regeats a slight increase in the quantity
of solid wastes was detected. Consequently, forptieod up to the operating time
extension and after that, it is considered an amoih90 nf of treated radioactive wastes
in average. (However, it is expected that the gtyaof solid wastes will increase to a
higher extent during elimination the consequenda$® incident occurred in relation to
fuel rods cleaning in Unit 2, but this operatiorrnic part of a separate licensing
procedure. This amount will be generated only dutive period of recovery.)

with respect to annual generation of liggliid radioactive waste, no significant change is
expected. (Also in this case, elimination the cgosaces of the incident occurred in
relation to fuel rods cleaning in Unit 2 means ateption, this will cause more
significant extra waste generation.)

it is expected that the operating time extensiolhat increase and cause any surplus to
soil- and ground water load (since the recorded load was a result of techmchbg
failures which have been already eliminated), arith wespect tcexposure of habitats
and the population living in the vicinity. Test results obtained so far have confirmed this
fact.

aging processes of technological equipment of thelear power plant, due to the
radioactive radiation accumulating in and on thenay cause surplus exposure at the
operators, however it can be managed by inspectieimforcement of defences or
decontamination. This will not cause a change iposkre of the population, since the
impact of this accumulated radioactive radiatiamaes within the site.

On the site the interim storage capacity for liqradioactive wastes had to be expanded. This
project has been already commenced by the Plard. edpanded storage capacity, after

commissioning the technology serving for processvagtes with a volume reducing method,

is expected to be sufficient also for the extenlifetime. Storage capacities for solid wastes

are also limited, they are currently sufficient smme years within the nuclear power plant. In

order to solve this problem of storing solid waspedked in barrels, the plant is planning to

modify the existing storage locations, to extendirtitapacity and perhaps to establish an
interim storage building on the site. (Licensinglué project will be the subject of a separate

procedure.) The necessity of expanding the intetionage (which might become necessary
before the lifetime extension) depends also orctmestruction of the final disposal facility.

5.1.2. Conventional environmental impacts

Activities, interventions and aging-management gas&quired up to 2012 expected to
generate impacts similar to impacts caused by o#@ilar maintenance and reconstruction
activities.
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The following impacts may occur:
- air pollution (for example, due to renewal and &ddal transportation),
impacts on surface waters (for example, surplugmaitlet, water pollution),
loading and stress on geological and hydrogeolbécaations,
generation and management of waste (this is exgpe¢otde one of the most substantial
environmental processes in this phase),
noise- and vibration load,
indirect impacts on habitats, on people and oretheéronment of populated areas.

Out of the above, conventional air pollution, ndisad and waste-generation are expected the
most. The latter is expected to be the dominant lbeeause the extent of the site and distance
from populated areas guarantee that substantigodliition or noise load will not reach the
final objects of these impacts.

In connection with reconstruction of buildings, empact process unusual at conventional
construction works (outside traditional environnanprotection areas) may occur, the
appearance of radioactive waste. Some these wiaste&pected to be decontaminated and as
the result, will be treated or possible recycledeagilar industrial waste. The same applies to
technological equipment. During possible replacgmeh the equipment very little
conventional environmental impacts will be expectaithough the quantity of radioactive
waste may increase, but the basis of facts merti@move, no additional waste will be
generated. In summary, for the period between 20@52012 the following statements can
be made on each environmental element:
With respect to the air quality, significant changeis not expectedneither due to
interventions planned in the nuclear power plaot, due to effects independent of the
nuclear power plant. Works affecting air qualitytivim the scope of maintenance and
renewal will be performed in approximately equatipés and in accordance with the
renewal practice applied so far. Additional tramsgtton might occur in shorter cycles,
but these operations will not affect the state iofcantamination beyond the immediate
vicinity of roads.
We expect that preparation works will cause neithéditional water discharge, nor
additional water pollution. Consequently, excludpassible emergency situations, during
the next yearso significant quantitative and/or qualitative charges in surface waters
or in groundwater are expected.
Load on the geological formations may change onlywo cases. One of them is soil
stabilization which will be needed in some casesydver in this case the environmental
consequence is not primarily a qualitative chamgihnése formations, but conservation of
the state of an artificial element. The other casethe emergency, when either
conventional or radioactive pollution contaminatie soil. Planned tasks will not
increase the risk of this kind, therefochange of current impacts on any of the
geological formations is not expecteth the period of operating time extension.
In this phase the most important environmental céffgrocess is waste generation and
management. This type of impact occurs at almogtygre of intervention. Although we
do not calculate with significant change in the gt of waste other than planned ones,
it must be noted thatconstruction and renewal activities involve the gneration of
more waste compared to the current situationWaste must be disposed by methods
relevant to their specifications.The nuclear power plant is prepared for this aistiwiith
respect to all types of waste.
Placing the generated industrial wastes at extelispbsal sites, in its waste management
practice the plant wants to continue applying arepion procedure after qualification.
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Since planned renewals, maintenance activities arréconstruction include operations
with no noise or very little noise@o change in environmental noise load is expected.

It is clear that with respect to the conventionaVionmental impacts, no significant
change in the components of the environmental @nsidered anywhere. This also means
that the impacts of these interventions do notrekte habitats, to the ecosystem, to the
population, to the environment of populated aregabsta the land. Consequentiy, case

of environmental systems compared to the current situatiomy consequences aihe
nuclear power plant operating time extensianst be considered.

In summary, it can be stated that in comparisor whie current conditions no significant
extra load should be considered during the prejparghase of the lifetime extension.

5.2.2. Operation of the nuclear power plant with ebended lifetime

The expected impacts and change in environmentadittons with respect to each
component of the environment can be summarizedliasvs:

5.2.1. Radiological effects

Radioactive releases practically will not changemduthe period of current operation, in
the period leading to operating time extension @mihg the period of extended operation
of the nuclear power plant. This means that, coegp#o the current situation, the quantity
and quality of airborne and liquid radioactive esles will not change considerably.
Operation of the past 20 years of the nuclear poplant did not cause detectable
accumulation of radioactivity in components of #drevironment. The low level of releases
and dynamic balance of components of the enviromraen the probable cause of this
fact. On the basis of measurements performed @uthiel plant, radioactive isotopes of
artificial origin can be detected only very rarelycomponents of the environment which
have a strong accumulative impact (for exampledgaduor bed sediment in the river
Danube and in fish ponds).

The magnitude of the annual volume of radioactiaste does not change. Of course, the
total volume of waste will increase until the erfidre period of 50 years compared to the
operation of 30 years.

Releases having an impact on the final object pbeure do not increase, consequently it
is expected that in the future they will remain enthe official limits too, therefore a
change compared to the current situation has not le® estimated

5.2.2. Conventional environmental impacts

The expected impacts and change in environmentadittons with respect to each
component of the environment can be summarizedlasvs:

Air quality

The current good air quality is expected to remeiohanged on the long run, unless other
air pollution sources appear in the environmentabee releases from the nuclear power
plant (diesel motors, paint room) will not fundartedly change. The impact of own
releases, as close as the boundary of the sitépwaes than relevant air pollution limits.
Releases by transport in the vicinity of the nuclpawer plant might increase due to
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natural increase in traffic. Transport activitidslee nuclear power plant will not change,
because no changes are expected either in numbigre aftaff, nor in the volume of
transport. Since, according to calculations, a eatration exceeding the relevant limit
does not exist at the roadside, additional loadpassible extra transport would be
detectable only in the immediate vicinity of theadothe most.

Impacts on the climate

Parameters of the mess-climate will not change ewetpto the current parameters,
because no change is expected either in the théoaml or in the volume of built-in areas
in comparison to the current situation.

Surface- and subsurface waters: impacts of water lats

The quantity ofwater inlets, as well as their methods and environmental careszps
will not considerably change compared to the curreituation. Current water
consumption is under the official limit, so resepapacity is available. The surface water
inlet is necessarily affected by continuous (ndtaral artificial origin) change of the bed
of river Danube. As far as industrial water suppyconcerned, cyclical lifting and
lowering the riverbed, as well as building-up andawng of fords must be considered.
Degeneration and filling up the cold water chanmelst be prevented by continuous
maintenance, and in this case neither operatirigrbences, nor load on the environment
is expected.

Quiality of surface waters: consequences of discharg used waters into the Danube
The cooling water warmed up by the nuclear powantpand its waste-water, according
to results of the year-long water chemistry andrbyalological investigations, does not
considerably change the river's water quality. Wéebkpect to composition of habitats in
the water, changes can be experienced only alshgra section of the river, mostly in the
immediate vicinity of the warm water channel. Afesttending the nuclear power plant's
operating time, the quantity of used cooling watdr not change (not increase), therefore
such water quality changes caused directly by diselnging used water from the
nuclear power plant into the Danube are not expectk even after 2013.

In theory accumulation of pollutants in sedimentyneecur as the result of extended
operating time of the plant. According to measumsim@erformed up to now, pollution of

the sediment was only slightly above the averagellef the river Danube, possible

caused by conventional pollution of the nuclear @oplant. It is expected that the extent
of accumulation of pollution in the sediment wibtrhave detrimental impacts on habitats
in the river.

In summarywith respect to water quality and water output of he Danube, as well as
to its water temperature specifications, the planng operating time extension can be
implemented without violating limits serving the protection of water quality and in
compliance with nature protection guidelines and tk aspects of the Water
Framework Guideline. Loading on water aquifers in the vicinity of theer Danube (the
more detailed survey has been completed withirirdraework of the program describing
the site) must not change compared to the curresttion.

Taking into account statements and conditions aoiog water quality and thermal load,
which do not forecast significant changes compaoethe current situation, we can say
that no change in conditions of water habitats or n the structure of these
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populations is expected as the impact of the nuee power plant. Current level of
diversification of fish species, high fish densapd higher amount of biomass in the
environment of hot water outlet will remain unchadg

Geological and hydro-geological formations

Load on these formations is caused, one hand, dyaitilities themselves, on the other
hand by pollution generated by activities in thegasss, which are, in principle, always
caused by a breakdown.

Establishment of a new facility and expansion gngicant modification of an existing
facility is not expected to have any significant@éidnal geological impact, neither during
the process of extending the operating time nomduoperation of the Plant having an
extended operating time. This means tinat $tress on geological formations will not
change during the next cycle of 20 years.

Processes involving soil pollutiorhave been occurred during the operation of theeaucl
power plant up to now, and, of course, it is imdadssto eliminated them fully even in the
future. However, we can establish the fact that pageases in pollution were usually
caused by breakdowns in the plant. The nuclear pghant, after harmonizing their
actions with the environmental protection authgrigpmpensated for environmental
damages which caused environmental risk and eltedhthe source of pollution. On the
basis of the risk assessment, in cases not reguilamage prevention, the source of
pollution was eliminated and the pollution was ntoréd on an ongoing basis. Experience
gained from these occasions have been, and wilalken into account in reconstruction
and modernization programs. At the same time, asrésult of the above, inspecting-
monitoring network of the Plant has been expandiad#ling into account facts mentioned
above, thanks to the status monitoring program, stheduled and completed
reconstruction and to the operation of the envirentsmonitoring system, increase in the
number and severity of this type failures is nqiested, even in the future.

Opportunity in preserving values in living habitats, dry-land ecosystems

The nuclear power plant, as far as living habigasconcerned, carries on operation with
no change in its size and specifications, therefoecoperating time extensionll not
have additional impact on the surrounding flora andfauna. In any case, the majority
of this area is considered as disturbed/strongtyuddbed habitat, where living creatures
became adapted to this disturbance.

Generation and management of conventional waste

During the extended operating time of the nucleavgy plant, various kinds of waste will
be generated in the same magnitude as generatedce b&he collecting system and the
on-site storage places of waste have been estathlesid they remain, without significant
change, suitable for waste management corresponalitige legal requirements. Disposal
of waste is completed, or ordered to complete,Heyrtuclear power plant in accordance
with requirements listed in relevant legislatiomr example, it must be emphasized that
more than 90% of the non-hazardous industrial wiastecycled.

On the basis of economic efficiency and environmegit protection aspects, reducing
the quantity of waste, increasing the ratio of recgling and improving selective waste
collection will be the purposeduring the extended operating time of the nuclear
power plant.
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In summary, waste generation is almost the onlyglsieffective factor which generates
accumulating quantities of wasteduring the period of extended operating time. Nesesl
to say, during 50 years of operation considerabbranwaste will be generated than
during 30 years of operation, even when the nugewaver plant is capable for reducing
the total volume of release per year. This meaasrttore attention must be paid to waste
disposal and considerable more foresight will beessary.

In order to ensure proper operation of equipmenthi waste-water treatment plant,
regular maintenance and replacement schedule vell necessary. Reconstruction
(replacement) of the aerator will be due withinefiyears. As a result of new legal
requirements, which can be expected when the neten¥aamework Guideline will be
enforced, the technology of the waste-water treatrpkant must be upgraded because at
present it is not suitable for removing nitrogenl @hosphorus. Perhaps the construction
of a brand new waste-water treatment plant with enadvanced technology will be
necessary.

Noise and vibration load

Changes planned at the area of the nuclear power aoiit are not expected to alter the
current situation of noise load, because renewal and replacement of facilities and
technical equipment of the nuclear power planamj will be, performed gradually until
and after the operating time extension. Constranabbnew facilities is not necessary for
the extension, demolition and construction of hadd is not planned, only their regular
maintenance will be considered. Construction warkth higher volume than usual are
not expected even inside existing buildings. Modt stcheduled renewals and
modernization will be completed inside existingl@ings, therefore noisy operations will
not - or only to very little extent - be expectétgrefore significant increase in noise load,
or change in the present noise situation, will not bexpected.

Land- and area utilization

As far as land- and area utilization are concero@erating time extension of the Paks
Nuclear Power Plant will not bring any change, iouadjacent areas slight alteration in
land utilization is expected. On the basis of twrt planning of Paks, these structural
changes will be focused to the area between tha towl the nuclear power plant. As the
entire environmental system is concerned, condidiereghange is expected only after the
commencement of decommissioning.

5.2.3. Social, economical and environmental heaithpacts

In addition to estimation of the changes expectedhe environmental elements and
structures the Environmental Impact Study shouduBs two other significant issues that
were not detailed during the preparation phaseh siscthe environmental health, social
and economical impacts on the inhabitants livinghe affected zone. Concerning this
issue it is essential to compare the alternatittes:situation of lifetime extension with
decommissioning of the plant starting from 2013.

Operating time extension means that the future iiondof environment will remain
essentially the same as at present, only current$r of changes will continue. However,
the final shut-down might result in a reasonablyertain impact, particularly if this
change appears as a turning point in the developai¢he city. In medium term there are
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very few opportunities available to avoid this desh. A significant economical set-back
in the town's life causes direct environmental peobonly when terminated economic
factors would not representf additional environmaémbad on the settlement, because
mostly they financed the operation of the settleiméhis is true in this case.

Without the operating time extension, the decomimissg phase of Units in the nuclear
power plant would commence from 2013. This processuld cause gradual
disappearance of revenues generated by the plamtelisas taxes paid from these
revenues. Although decommissioning would provideleyment for half or two-third of
the employees in medium term, negative social &ffen the town of Paks would not be
eliminated, only mitigated.

In the case of lifetime extension the following isb@conomical tendencies can be
expected:

- During the next decades — if no significant ecorm@inppportunities appear in the
town (e.g. establishment of new commercial faeiji— the number of inhabitants in
Paks will be around the current 20-21 thousand;

- The typical features of the age-groups all overdwentry, which are also detected in
the settlements of this region, i.e. increasingsigf ageing will be shown in Paks —
the only exception - in some years;

- It is expected that the inhabitants’ qualificatienel will continue to be improved in
the future, it will be the same for people havingermediate examination and who are
graduated,

- It is expected that slow modification of the occligr@al structure will continue, i.e.
the ratio of employees occupied in the tertiaryt@eand non-material sectors (trade
and services) against employees occupied in agreuand industry;

- The infrastructure is mostly established in theiaegbut it should be continue e.g.
building sewer in small villages;

- Along with energetics industry another outstandsertor of the region — the
agriculture — may retain (and even improve) itsifpws in the economy of the region,
if with the range and quality of agricultural pradsi it meets the strict requirements of
the international market;

Further operation of the plant will reserve the jpbssibilities in the energetics and
directly associated production-services sector.isltexpected a continued balanced
development in the trade and services sectorsartatwns of the region. Wages higher
than the country-wide average provide prosperitytHe inhabitants in Paks.

On first approach, as far as local population iscesned, we can say that the final shut-
down of the nuclear power plant might represenéasement for those people who feared
for a more severe accident (which would cause, me\aesign-basis incidents, severe
release). Thdinal shut-down certainly will not decrease, but mcrease stress-type
problems of people living at Paks and in surroundig settlements in Tolna county,
which will be caused, most of all, by loosing thease of existenc&€onsequently, the
announcement of extending the plant's operating tim would be considered by
majority of the people living here as good news.

If the current situation with respect to the conneton between the area of the
settlement and the nuclear power plant is acceptab] then it will remain also true for
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the period of extended operating time,unless impact factors remain essentially
unchanged. This will depend on continuous mainte@aand modernization which are
capable for keeping up with the aging procédse longer operation might provide
sufficient time for correct preparation of the settements for the final shut-down.
More settled economic conditions expected in tha fiure will be more suitable for this
achievement than the current one.

Environmental-health investigations has shown moeiase of any health risks associated
with the plant, even proved that, from the pointigiw of the health, it is better to live in
Paks than in other, similar towns. (Of course, qgrip differences, that is relatively
youngish nature of the town, have been taken immow@nt in this statement). The
infrastructure of the town is in a better statenthafrastructures of similar Hungarian
towns. These parameters will be further improvethefuture, because the nuclear power
plant is interested in maintaining the quality afvieonment in adjacent settlements.
Implementing activities planned in the next 20 yea will certainly improve livelihood
opportunities in this town compared to the similar size towns in Hungary. This
presents an advantage for people living here.

As a result of the lifetime extensiom detectable changes can be expected in life qugli
and life style of the concerned peopleEven it will resulted that people may live on the
current accustomed standard for other 20 years af@2, the current positive social-
economical impacts of the plant will exist until320 According to the investigations the most
important — mainly local — positive social-econoatignpacts are the following:

— extremely good occupational conditions,

— acceptable, continuously developing infrastructure,

— significant local tax income,

— significant sponsoring activity,

— keeping the level of scientific potential.

In addition, the lifetime extension has social-emoical impact on the country due to
strengthening the role of the plant in energetios further 20 years. In the case of
decommissioning the missing amount of electricepgration should be replaced from 2012,
which would have unfavourable impacts on both tirenment and economy. The price of
electricity would significantly rise while the coup would hardly meet the Kyoto

Agreement.

In summary,compared to the existing inveronmental impacts noignificant, dominant
changes are expected, neither in its volume, nor imtensity or load type during the
extended operating time of the nuclear power plant.

5.3. Impacts of incidents

As far as the opinion of the general public is @ned, biggest attention is paid to the
environmental consequences of incidents and adsidesulting in fears of nuclear power

plants. Incidents and accidents are consideredliffexent way in nuclear and environmental

regulations. In the environmental regulations abgoamal event is considered an “accident”
apart from the consequences and probability ab¢tzurrence. In the nuclear regulations less
specific events are also controlled, even whichuoanly once per 500 000 — 1 000 000

years. The two different approaches are indicatethe Figure 14.
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According to nuclear terms
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appearance of
flowering plants

Assessment of environmental impacts of incidenta igery complex task, which heavily
depends on propagation conditions of releasesaretivironmental. The nuclear power plant
is responsible for this assessment by performithgutations and estimates. In its Final Safety
Analysis Report the plant assessed releases expédateng design-basis incidents, their
probability, including estimated dosages expectedieichnological buildings and in the
environment.

The common feature of incident is that some radio&c from the primary circuit escapes
into other rooms of the main building, and probabiyo the atmosphere. The isotope
composition and activity of potential radioactiveases into the environment of the plant
and resulting radiation exposure have been detexnby calculations in the Final Safety
Analysis Report. Currently, no harmful exposurexpected in the case of the most serious
potential incident under normal meteorological winstances or when unfavourable
spreading conditions occur. The acceptable eff@dtsgemain within 20-24 km even under
extremely unfavourable dilution conditions. The mosnfavourable environmental
consequences can be expected when the cover giritnary collector header is opened
inside the steam generator, since isolating funatibthe containment fails in this case. The
NPP is planning to recycle the releases into th#azement, design and licensing process of
which has already been started. This modificat®mexpected to be implemented until the
beginning of the extended operation. As a reshié, vialues of releases will be lower by one
magnitude. Considering that the present impactysastimates and analyses the impacts on
the extended operating lifetime, during the lifegigxtension the affected zone with a radius
of 6.3 km indicated on the map (Figure 16) willdmminant.

During the 20 years of extended lifetime(with preserving and improving appropriate

maintenance and safety practia®),change in frequency, severity and order of maghide
of incidents is expected
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5.4. Territorial expansion of the impacts

After detailed analysis of the impact processesfgsisional estimations and calculations were
completed, the influenced zone determined in tleirRinary Environmental Study has been
specified in the Environmental Impact Study, itee zone affected by the operation, the so-
called final influenced zone has been determineée {Sgures 15 and 16), which covers the
following areas:

- Since radiological impacts of the normal plant apien cause the same neutral impacts as
off-site, the boundary of the influenced zone of the normal meration is the same as
the site boundary of the plant
During normal operation the influenced zone &, noise and vibration arising from
transport and operational sources. The zone inflerby transport relates to 25 km
environment of the interconnecting roads from themroad No. 6. Practically, no off-
site influenced zone can be considered raised bperational sources. According to the
spreading calculations the influenced zone caugethé tests of diesel generators is a
circle with a radius in 590 m around the instadiatsite of such motors.

The influenced zone of surface waters — mainly coikering heat stress — may extend
to the influx of Si6. (Due to the change of flowing conditions, dilutjoetc. the
temperature increase — which is at the detectabdstold anyway — adjusts to the natural
background). The impacts on the affected ecosyd®se e.g.aquatic plants and
animals) remain well below the threshold, according to theasurements thesan be
detected onlyon a short section (some kilometres) of the riveravnstream the hot
water channel

The influenced zone afoil and ground water can be resulted from possible abnormal
contamination. It can be expected that their impalttremain within the site. However,
the plant site extended by some hundred kilomédtes®nd its boundary has been taken
into account as an influenced zone.

A direct influenced zone concerning the dry-land exsystem has not been detected by
the investigations

The influenced zone from the aspect of the settlemeenvironment is equivalent to the
administration area of Paks. However, the advaotagénpactextend not only on the
neighbouring settlements and the dead-branch otibmcalled Fadd-Dombori but even
on the whole country as a supply area

The 3 km safety zoneof the plant can be considered as influenced zone from the
aspect of land useThe influenced zone from the aspectiaidscapeis more extended
but only from certain directions (e.g. from soutfdr such a zone &10 km areacan be
determined.

According to the calculations the radiological inflenced zone of design basis incidents is
the whole of sectors corresponding to the actual wil direction within 6.3 km area from
the centre of the units, which can be representedsa circle(see Figure 16).

The influenced zone of incidents having non-nuclganventional) environmental impacts
due to the failure of plant technologies, dangermagerials used in plant processes and
generated hazardous wastes, etc. extends to timesaflety zone of the plant and to 10-20 km
downstream of the Danube as a maximum.
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Figure 15Influenced zones estimated in the close environmeaf the plant

(radiological impacts from normal operation, andmal and emergency conventional impacts on ait, Soise,
artificial elements)
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\ Influenced zone of design basis incidents
Influenced zone from the aspect of landscape
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Figurel6 Influenced zones estimated in the extended envirorant of the plant

(design basis radiological impacts, and normalemdrgency conventional impacts on water, settlement
environment and landscape)

As part of the impact assessment it was considiratdthe influenced zone of the extended
operation related to different areas for the emmmental elements/systems. In the close
vicinity of the plant, within the so-called safetgne (a 3 km circle from the centre of the
units) more detailed investigations were implementghile in the extended zone only an

overall assessment was made, and the outstandihgsvand hazardous factors were
demonstrated.
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5.5. Decommissioning

Reveal of environmental consequences of decommisgjois included among required
specifications of the impact assessments. Howavehis case a special approach is needed,
since on the basis of the relevant decree No. BD&/ZXI1.25.) on environmental impact
assessments and environmental licensing, deconumisgi of the nuclear power plant
requires an independent, separate environmentaadimgtudy. Consequently, only main
considerations have been described in the cumgraict assessment.

Decommissioning of the plant could be completecbating to various scenarios, including
immediate and postponed decommissioning of faedlitiThese scenarios differ from each
other in their duration, schedule and required.chis¢é decommissioning conception currently
available ("Preliminary decommissioning plan foe tRaks Nuclear Power Plant", DECOM
Slovakia Ltd., TS ENERGON Kft., 2003) was orderegdtie Public Agency for Radioactive
Waste Management (PURAM). In this study 3 scesasiere analyzed:
1. Immediate decommissioning,
2. Postponed decommissioning, under protectedeceaison of the reactor for 50
years,
3. Postponed decommissioning, under protectedeceatson of the area of the entire
primary circuit for 70 years.

Considering both economical and technical aspectsleasision has been made for
implementation of the third version for decommissng of the plant.

Of course, extending the operating time will nobidvdecommissioning, only its date will be
postponed with 20 years.

With respect to the decommissioning, the purpose erform a "full* decommissioning and
to "clean" the site to such extent when furthediasiion is possible without special
restrictions. As far as using the site to anothesimilar purpose, local, closer and wider
regional conditions must be separately considered.

Since decommissioning, demolition can be praciycatinsidered as a reversed construction
work, the nature of impact factors and impact psses is more or less identical to typical
parameters of a construction activity (For exampigh degree of dust load, air pollution

originating from the transportation, as well ag@ase in the noise- and vibration level).

Essential difference stems from significantly highjgantity of waste and from tasks related
to disposal of contaminated waste. The majorityaafioactive wastes originating from the
decommissioning process expected to be processedeased after decontamination, and in
its final form it can be stored in the planned wastbrage facility.

5.6. The question of impacts propagating beyond d&aborders

According to the decree on environmental impactesssents, the study must indicate
whether foreseeable environmental effects wouldapbeyond state borders. With respect to
the operating time extension activity of the nucieawer plant, the possibility of propagation
beyond state borders can be judged on the batie ofature of the site and the activity, of the
expectable impact factors, of propagation cond#iohthe impact, as well as of significance
of the impacts. On the basis of these parametpreading beyond state borders can be
assumed at the following impact processes:

More detailed information is available in the Emwvimental Impact Study accessible at notaries @fl lagministrations.
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Radioactive releases into the atmosphere

Under normal operating conditions of the nucleawgo plant, radioactive nobel-gas
activity of a couple of times 1bBg/day and®H (tritium) of app. 1.5x18 Bg/day are
released into the atmosphere. This, according @ontbbst conservative assumptions, is
diluted to its millionth by the state borders. Thesgpected concentrations will remain
under the value of 1 Bgftor noble gases, while they will be lower with amagnitude
for tritium. This estimated activity can be detect®y currently used instruments, but the
increment, i.e. the contribution by the plant ahé tackground radiation cannot be
distinguished. The health-physics effects for thegbe and the living world are reduced
below evaluation and detection levels as closel0as2lkm from the nuclear power plant.
In summary, they have neutral impact on the enwremt. The information mentioned
above covers tritium and nobel-gas releases. Redez{slonger half-time isotopes, which
accumulate more readily in the environment, cardéscribed by a value of 16- 10
Bg/day. The concentration of these releases @ btatlers assumed to be in the range of
one-tenth mBgq/r) which is practically under the detectable limit.

Propagation of releases calculated during desigishbiacidents results in radioactive
nobel-gas concentrations detectable at the stateebim the range of £0- 1¢ Ba/n?’, but
their health-physics impacts are reduced to thé&dvaand level before reaching state
borders. On the basis of facts mentioned abthes radioactive airborne releases can
not be qualified as significant beyond state border

Radioactive releases into the surface waters

During the normal operation fission and corrogiyrproducts of less than 1.5 GBqg/year
reach surface waters. Calculating with the minimwater output of the river Danube, this
release results in an activity concentration o680mBg/nt, which can not be detected by
direct instrumental measurements, its detectionhtnige possible only with radio-
analytical methods. Accumulation of components h@\wa longer lifetime on suspended
or riverbed sediments is a well-known phenomenau, this contamination moves
together with the sediment and its impact on thapfgeand on the living world is minimal
even in the vicinity of the nuclear power plant.

App. 20 TBq of*H (tritium) is released from the nuclear power plaach year, final
receiver is the river Danube. Under low-water ctinds, this release can be detected at
the border region (app. 300-600 Bdjithe contribution of which cannot be distinguighe
from the background radiation, resulting in no teahysics impact.

As an impact of releases into water in relationelisnination of consequences of the
incident related to the rapture of the large-di@nebld leg pipe, fission and corrosion by-
product radioactivity concentration of 170-200 mijis expected at the border region of
the river Danube under low-water conditions, whighits magnitude is very close to
release detected under normal conditions. On thes loh facts mentioned abowbere is
no significant radiological impact on water-envirorment spreading beyond state
borders.

Heat load on the river Danube

Previous estimates related to the thermal loadnasdiuthat the heat tailing may have a
detectable impact on water temperature even 10a80r&m the outlet. On the basis of
this it could be assumed that the impact of thet keling is detectable at the border,
which is located at 94 km downstream from the rarcigower plant. On the basis of
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thermal aerial photos and on-site temperature meamnts performed in the recent
years, the impact of the warm water tailing candbeected at app. 30 km downstream
from the outlet, but only to a minimum degree. Do¢he change of flowing conditions,
dilution, etc. the temperature increase — whiclatishe detectable threshold anyway —
adjusts to the natural background. The impact$eratfected ecosystem (see aguatic
plants and animalg remain well below the threshold, according to auwasurements
they can be detected onlyon a short section (some kilometres) of the river
downstream the hot water channel Therefore,no significant impact spreading
beyond state borders caused by thermal load will bexpected.

Release of conventional pollutants

Conventional pollutants may enter into the Danulpetlme one hand during normal
operation, on the other hand in case of an incidé&ssessment of water quality
measurements performed through a long period oé tindicate that no measurable
change in water quality (apart from the thermat)oameasured in each components of
water quality - occurs due to the nuclear powentplsVith regard to conventional
water pollution and conventional airborne pollution, no significant impact spreading
beyond state borders will be expected, even in cagskan emergency.

The above statement is confirmed by the fact thatsouthern neighbour has not reported
any problem to Hungary with regard to the watedaccurring under regular operating
conditions. On the basis of this we can conclugs tiiie unchanging environmental
conditions can not be regarded as a significant emenmental impact, even in the case
when not every instrumentally detectable change iactuded in the category of
environmental impacts.

6. INFORMATION AND INSPECTION OPPORTUNITIES
AVAILABLE TO THE GENERAL PUBLIC IN THE REGION

In order to provide a meaningful dialog between tiuelear power plant and the general
public living in the vicinity, a civil organizatiomad to be registered legal entity, with an
independent program, operating within its own budged agenda, which is capable for
representing actual demands and interests of tbplgan the region. Consequently, the
Social Inspection and Informational Association [Tk consisting of representatives of local
administrations of 13 settlements, have been askedal in 1992.

Local administrations of 7 settlements from couBfcs-Kiskun and of 5 settlements from
county Tolna reregistered their intention of coapien in the foundation charter of the
organization. The city of Paks joined to the orgation at a later date. Total population
within the radius of 12 km around the nuclear poplant is more than 60.000.

The TEIT works in accordance with a detailed agemdldn headquarters located in the Local
Administration Building of the city of Kalocsa. Théold regular meetings in every two
months, but extraordinary meetings are held if sgag/. A representative of the nuclear
power plant is regularly present at each meetirhhaishe participates in these sessions with
a consultation right. Also, the General Manageitha Incorporation regularly meets with
mayors of TEIT. On the settlements bulletins areutated by usual methods and putting into
mailboxes for information of the inhabitants.

More detailed information is available in the Emwvimental Impact Study accessible at notaries @fl lagministrations.
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As indicated by name of the Association, its woak de described by two main subjects. On
the one hand it performs inspection duties, ondtiher hand closely cooperated with the
nuclear power plant in the area of information exaye. Its aim is not to confront with the
nuclear power plant, but to protect interests of fhopulation, to maintain a sincere
communication and cooperation, as well as to bealdfidence on both sides. As a result of
their successful activity, which is exemplary alab international level, an exemplary
environmental protection award was granted to teea&iation for its activity performed in
order to eliminate mental, psychological environtngollution. TEIT issues regular
publications and has established a social committeerder to perform inspections. The
committee is allowed to enter into objects desigddty them, to access related documents, as
well as to perform local social inspection in cagenew establishments, operations or
programs which are especially important for theytaton. In harmony with the operating
time extension process, TEIT operates a controlnaiti@e since January of 2004, which was
formed by citizens of surrounding settlements.

The Paks Nuclear Power Plant operates a Visitogstr€ next to the Plant. Anybody is
entitled to visit this facility without prior not&; and may get answers to his/her all questions.
The almost 1000 mexhibition - furnished as a European-level onerovigles everyday
information about peaceful use of nuclear energgtivd mock-ups and computerized
presentations help in passing information. The l&arcplaying house” welcomes app. 30.000
visitors in each year, visitors may to take a gditieur in the nuclear power plant with the
help of qualified lecturers, during which they reate reactor hall. The Visitor's Centre
provides one of the most important meeting plastw/éen the general public and the nuclear
power plant, since this makes an opportunity follydgersonal visit for all Hungarian
citizens, among them for people living in the vityrof the plant.

The Paks Nuclear Power Plant is very keen on dissgeninformation to the widest possible
range of people in the form of simple news, anrinésv or a background talk. The nuclear
power plant has a close connection with represgetabf local and regional press, and passes
them informational material on a regular or caduadis. Radio Fortuna of Paks, the city
television of TelePaks, the weekly magazine of P#&kisdk, the daily paper of Tolnai
Népujsag, the Radio Korona of Kalocsa, the telewisstation of the city of Kalocsa, the
weekly magazine of Kalocsai Néplap and the dailyepaf Petfi Népe are helping partners
of the Paks Nuclear Power Plant and with help ehthsignificant part of the population
living in the region could be reached.

The nuclear power plant publishes their own in-leomswspaper, a monthly magazine named
ATOMER M (NUCLEAR POWER PLANT). This paper gives preciséormation about

all events in the nuclear power plant, its pland development efforts, as well as about links
with people living in the neighbourhood. In additito this, events at exemplary settlements
are reported. This paper reaches every mailboxeitiements within the circle of 12 km
(TEIT), consequently it is one of the most impottatirect carriers of news and information
published by the nuclear power plant. The newspapgularly deals with the issue of
operating time extension of the Units at Paks.

Representatives of the nuclear power plant regulasit mayors of the settlements located in
the vicinity of the Plant, and, on request, thexegnformation at meetings of representatives'
bodies, at settlement forums and at public heariRgsm time to time, possibly together with
TEIT or individually, they also present written ppectuses to the general public and local
administrations.
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The history of nuclear research, the operatiorhefriuclear power plant, its environmental
impacts and latest news are available on the weebsft the nuclear power plant
(www.atomeromu.hu Also, major nuclear websites of the world (NREEA) report about
the plans for the operating time extension of Paks.

Communication opportunities going back to many desabetween the Paks Nuclear Power
Plant and the general public of the region are aed alive, which also cover inspections at
the level of local administration. The wide randeopportunities to acquire information and

to express an opinion establishes confidence, geosalm cooperation and create consensus.

7. PROPOSALS FOR ASSESSMENT OF ENVIRONMENTAL
IMPACTS DURING THE EXTENDED LIFETIME OF THE PLANT

In case of the current activities uncertainties maech less than in case of new activities.
Uncertainties generally originate from uncertaisitef pre-estimations (for example, from

possible deviations in the plans and constructimm incorrect knowledge of background

loads), as well as from the fact that the curremtesis generally not documented by
measurements. After the operating time extensioa,nuclear power plant will practically

operate with current technical specifications sohg. In addition, the current state, mainly
from radiological aspect, is well documented byimas kinds of measurements. As the result,
expected changes in the state of environment wilfdsecast much more precisely than for
other activities, such as investments.

In summary, it can be declared that the environmerdl impact assessment has been
completed with the statement that the examined radiogical and conventional processes
indicate no environmental load that would prevent he planned lifetime extension of the
plant at the current site.

During the extended operating lifetime of the plamketing the environmental protection
requirements should be guaranteed by adequate ¢évehfety. To this it is essential to
implement continuous status control and reguldilgtamonitoring of the plant facilities and
equipment. The plant should be operated accordirtye current safety analysis report and
procedures relating to each activity.

Keeping the operation of the plant under normalrai@nal conditions may guarantee that
both radiological and conventional environmentapatis remain within the frames of the
range described in the environmental impact stddwe environmental monitoring activity
should be continued also during the period of ilifiet extension, and changes should be
initiated in monitoring of some characteristicsg @nis reasonable to control additional ones.

7.1. Radiological release and environment monitorg system

The radiological release monitoring system was aggd between 2002 and 2005.
Considering this fact it is expected that no madifions should be implemented on the
system during the extended lifetime, unless ieaspbnable due to technology development.

The K6M decree No. 15/2001. (VI. 6.) of the envirental protection minister prescribes for
the plant to monitor radioactive releases general@tng the operation and to develop
procedures for release and environmental monitorifigese procedures contain the order,
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methods and tools of monitoring, their capacity aftectiveness. During the extended
lifetime the release and environmental monitorihgudd be performed in accordance with
the procedures approved by the authorities.

The authorities performing radiological monitoriagtivity in the environment of the plant
(such as the Ministry of Health, the Ministry of waulture and Rural Development,
Environmental Protection and Water Ministry) co-+&te with each other and act under co-
ordination of the Hungarian Atomic Energy Authorityy the frame of Authority
Environmental Radiological Monitoring System. Measg results are collected and data are
processed in the data collection, process and saeses$ centre established in the ,Frédéric
Joliot-Curie” National Research Institute for Rdadmogy and Radiohygiene.

In accordance with the current practice of the fpladiological impact monitoring of the
environment should be continued during the exterddetime in compliance with possible
changes in the effective legal requirements.

7.2. Conventional environmental monitoring systems

During the operation among conventional environmlenmpacts the geological and
hydrological conditions have been investigated rmwditored in the environment of the plant
in the most comprehensive way. Most of them caodmsidered as a completed survey, since
a change in the environmental conditions can ooaly in natural way and during a long-
term period. Consequently, no additional invesioget should be implemented during
20 years of the extended operation. However, mgsasc assessments are exceptions, since
the plant has been operating a microseismic mongaystem for ten years in accordance
with the decree of HAEA NSD and developing annugports about the operation in
accordance with the regulatory body’s requiremehRtather operation of the monitoring
system will be ordered by HAEA NSD taking the résuhnd international practice into
consideration. In 2008 a separate progress repottld be elaborated as part of the Periodic
Safety Review.

Several other parameters have been measured byldng which are important from
technical/safety aspects, and even included ireth@ronment study. Such issues are water
guantity, conventional contamination and tempeeuir released waste water, condition of
ground water, which are essential to be measurgdgithe extended lifetime. The method of
such measurements (e.g. measuring frequency, covaais to be measured) is given in the
former environmental protection decrees, so iteigsonable to continue as at the current
measurements.

However, there were conventional environmental el@sisystems, which had not been
regularly assessed until 1999, when the site assggsprogram was started. The site
assessment program related to overall measurementanitoring of such environmental
features, where continuous monitoring was not megyi since their changes could be
expected only for long term. Based on the resdlth@®environmental impact assessment and
site monitoring program the following monitoringti@dies have been proposed:

- Status of surface waters:Monitoring of traditional water quality and bioliogl
characteristics with 3-year frequency accordinghe former methodology on the
upstream and downstream sections of Danube frorplére, and in warmed cooling
water in each season, considering the expectaioime Water Framework Guideline.
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- Status of surface waters:Monitoring of water temperature with two-dimensibna
hydrodinamical-heat transfer model calibrated gvpntive experiments.

- Continued monitoring of impacts amderground waters in 2006-2007; having the
results it should be determined whether the manigosystem is further operated.

- Status of the bed and river wall of Danube: Momitgrand detection of shallow
generation with 10-year frequency. (Flow rate andeation measurements,
temperature distribution measurements, analysisfladted sediments and bed
materials in 8 sections specified during a fornesearch period, registration of water
level during low water periods).

8. CONSEQUENCES OF FAILING TO IMPLEMENT THE
LIFETIME EXTENSION

Under current economical circumstances, failingriplement operating time extension of the
nuclear power plant requires substitution of migsetectric power at a national level, which
would require new nuclear power plant units, coalgas burning power plants with smaller
generators, partially increased utilization of neable sources and/or importing power from
abroad. This solution could be also implemented, diusignificant investment costs. All
relevant costs must be built into the price of glepower.

The technology of producing electric power in m®acl power plants is free from the
following conventional releases: dust, flying asulphur dioxides and carbon dioxide.
Current operation of the Paks Nuclear Power Plealculating with an annually average
production of 14 000 GWh and with an average (Wedhspecific carbon dioxide emission
of more advanced domestic power stations (~0,4 Wbl saves airborne release of
approximately 10 million tons of carbon dioxide.igFs a very significant quantity, since the
total release of domestic power stations reache@3T2million tons of carbon dioxide in
2001. If we intended to substitute the Paks NudReawer Plant with a current power station
structure, the emission of sulphur dioxide, carbmmoxide, nitrogen oxides, solid pollutants
and carbon dioxide would increase in harmony with power share of the nuclear power
plant, with almost 40% in the electric power indystWith respect to substitution of the
missing capacity, due to releases of power statqmudied for substitution (which probably
relies on fossil fuels), it must be investigatedettter it is possible to keep the level of carbon
dioxide emission specified in the Kyoto Conventiolhe Hungarian emission is currently
below the value of our quota. If the missing capadf the nuclear power plant was
substituted by gas burning power stations, the evalti carbon dioxide emission would
increase with almost 6 million tons, and we wowddah the limit of the Hungarian quota of
80 million tons. Substitution of the missing capyaddy coal burning power station would
mean an increment of additional 4 million tons canegl to the gas burning power station.
Importing the missing electric power from abroadudobe an expensive solution on the long
term, because it would enhance import-dependendiieotountry. Utilization of renewable
energy sources would be a favourable option forreninental aspects, but for short term the
real producible quantity of such power would remaatow the amount of the missing energy,
even the production costs are high.

At local level, final shut-down and decommissionimigthe nuclear power plant involves a
continuous work of minimum 20-30 years at the aquirsate, although termination of electric
power generation is accompanied by gradual decresenployment and reduction in the
regional support. Industrial or agricultural utdtion of the area currently used by the plant is

More detailed information is available in the Emwvimental Impact Study accessible at notaries @fl lagministrations.
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Lifetime extension of the Paks Nuclear Power Plant EIS

allowed only after decommissioning. On the contrdine Paks Nuclear Power Plant is the
biggest employer in Tolna county and in the Transtd&an region currently and in the period

of the planned operating lifetime extension. Thehar of its own employees and employees
of the contractors working in the nuclear powernpleeaches almost 3600. In addition,
thousands of people are indirectly linked to therapon of the nuclear power plant, primarily

in the area of services. Considering conditiongdimgary, the Paks Nuclear Power Plant
provides significant support for settlements athblednks of the river Danube in the area of
health, education, culture, folklore and sport.cAlsivil organizations, various associations
and churches are included in the assistance. That Rjives significant amounts to

associations engaged in regional development infdira of paying their share in various

tender applications. As the result, the Plant diyezontributes to regional development.

In summary, it can be stated that failing to impbatnthe lifetime extension of the plant
country-wide deterioration of safety of electricisupply, decrease of employment and
ceasing of the most part of supports can be exgeel@vever, the planned lifetime extension
will contribute to further development of the towtme region and economy for several
decades.

More detailed information is available in the Emwvimental Impact Study accessible at notaries @fl lagministrations.
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