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ABSTRACT

Mochovce Nuclear Power Plant has been an open project involving a wide international co-operation
of numerous organisations of countries stretching from the Atlantic coast up to the Urals that make it
a truly European project.

The units at Mochovce are the later V-213 type of Soviet-designed WWER-440 reactors. They
therefore incorporate a number of improvements over the earlier V-230 type. There are four units at
Mochovce site: unit 1 has been in operation since summer 1998, unit 2 is currently in the stage of
commissioning tests and scheduled for operation by the end of this year, and units 3 and 4 are still
waiting for the final governmental decision about their completion, currently 40 % and 30 %
completed respectively. Beginning in 1981, the construction works were stopped in early 90's due to
the decision on replacement of the original I&C system, as well as lack of funding afterwards.
Slovenske elektrarne, a.s. (SE) have been working to resuscitate the project focusing initially on
completion of the units I and 2 with assistance of western companies. A major step forward was taken
in April 1996 with the signing of major contracts paving the way for completion. One month later the
governmental guarantees were given for loans and SE signed loan agreements to finance the project
completion, as well as construction completion agreements with contractors.

The works were re-started with the original contractors: EGP Prague as the general designer, SKODA
Prague - electric and mechanical part contractor, and Hydrostav Bratislava - civil part contractor). The
major contractors were complemented with new ones who were in charge of safety improvements
implementation. Those included: EUCOM (Consortium of Siemens & Framatome), Russian
organisations associated in Atomenergoexport, VUJE Trnava, EdF, as well as some other minor ones.

The ultimate target of SE as the N-plant operator is to achieve the level of safety in line with
international standards, providing a good platform for continuous safety improvement, upgrading and
modernisation in the future. The improvements are based on a continuous observation of the world's
progress in nuclear safety and experience gained from all over the world, but especially from
operating WWER units. The safety improvement programme aims to build on positive features of
WWER reactors. It is essentially the culmination and synthesis of a number of international audits
and assessments - involving no less that 2500 experts - which have been done since early 1990's, in
particular by EdF, IAEA and Riskaudit (a joint venture of GRS and IPSN).
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COMMISSIONING AND OPERATION UPDATE

Commissioning of the unit 1 started on 21 August 1997 and the first phase of hydraulic testing, the
cold test, was successfully completed on 31 October. On 5 November pressure-tightness testing of the
"hermetic zone" was carried out. The results have been encouraging - the best values among all
WWER-type units have been reached, far below the Slovak limit.

On 27 April 1998 the first fuel assembly has been loaded to the reactor core, kicking off the stage of
physical commissioning. June 9 will certainly belong to one of the most significant days in the history
of the Slovak power generation industry. It was the day when the first criticality of the reactor 1 was
achieved.

The power commissioning stage started when the reactor has been phased in to the grid on July 4 at
the power of 18.8 %. It is necessary to point out that even though there was a lot of political stir about
Mochovce 1 commissioning, coming from Austria in particular, it should not be associated with any
political pressure as it is completely irrelevant. The decision about completing one stage and start of
another one had not been made by an individual. Any further steps required accomplishment of the
previous ones, and that has been controlled by independent regulatory authorities, such as NRA SR,
Labour Safety Bureau, or National Health Care Institute.

Finally, the full power was achieved after a planned 10-day preventive outage on August 28, 1998.
After a 144-hour proof run, by which the Contractor provided evidence of functionality and design
parameters, the ownership of the unit 1 has been finally taken over by SE from the General Contractor
- Skoda Prague. Consequently, the NRA SR granted the Operation licence to Mochovce NPP unit 1.
The unit I produced more than 1 TWh by the end of 1998.

This year, 1999, is the year of the unit 2 commissioning and of 1st refuelling outage at the unit 1.
There is a firm schedule of the unit 2 commissioning and the start-up is expected by the end of the
next year.

The entire process of Mochovce NPP commissioning has been continuously monitored by the Nuclear
Regulatory Authority of the Slovak Republic (NRA SR) and all aspects of the process are
continuously consulted with representatives of the Authority. NRA SR is the highest authority in
Slovakia to issue Mochovce NPP operating licence. The licensing has been done on the basis of the
Pre-operational Safety Analysis Report (POSAR) in line with internationally recognised standards.
The report was submitted to NRA SR three months prior to the initial fuel loading.

INTRODUCTION

Mochovce Nuclear Power Plant is situated in south-west Slovakia, 120 km from the capital Bratislava.
The plant consists of four pressurised-water reactor units VVER V-213 with the electrical output of
4x440 MW. The unit 1 has been commissioned in the summer 1998. The second unit shall be
commissioned at the turn of 1999 and 2000. Construction of the unit 3 and 4 has (30 and 40 %
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completed respectively) has been temporarily stopped and its completion is subject to the Slovak
Governmental decision in the frame of the overall Slovak energy concept endorsement.

Prior to commissioning, Mochovce NPP had been subjected to thorough reviews by Slovak as well as
international institutions. The reviews resulted in a number of modernisations and improvements,
including I&C system. All the improvements were aimed to enhance the plant's nuclear safety to a
current European and worldwide standard. Involvement of renowned foreign companies at the unit I
and 2 completion is a guaranty of the top safety and reliability of the power plant.

HISTORY OF THE PLANT CONSTRUCTION

The construction of the plant had started on June 22, 1981 with levelling works of the site. The year
of 1989 should have been the commissioning deadline. However, in 1988 a decision was taken to
replace the original I&C system DERIS that had been found unreliable. This inevitable replacement
caused delay in the plant completion.

A new supplier of the I&C system, Siemens (Germany), has been selected in 1990. In early 90's a lack
of necessary funding for completion showed up due to non-granting state appropriations. Therefore it
was necessary to look for a new source of funding.

At the tum of 1994 and 1995 a public participation programme had passed at Mochovce NPP where
the public had an opportunity to comment on the project of the unit 1 and 2 completion. After difficult
negotiations with foreign partners the Slovak Government approved a new model of the unit I and 2
completion according to the original design and with the original contractors, however with a new
way of funding. In the spring of 1996 new contracts were signed with suppliers as well as loan
agreement with banking institutions that provided the funding for the unit 1 and 2 completion. The
works on the site have been restarted after a period of stagnation and the unit 1 of Mochovce NPP has
been commissioned in the summer 1998.

COMPLETION AND SAFETY OF THE UNITS 1 AND 2

The following companies were involved in completion of the units 1 and 2 of Mochovce NPP:

Energoprojekt Praha as the General Designer, Skoda Prague (www.skoda.net.cz) as the General
Contractor of Electric and Mechanical Systems, Hydrostav Bratislava as the Civil Works
Contractor, EZ - Elektrosystemy Bratislava (www.czelsys.sk) as the Contractor for Security
Systems of the Plant.

The unit 1&2 project had been a subject to in-depth reviews of international teams of experts, such as
International Atomic Energy Agency, French-German consortium Riskaudit and foreign construction
completion partners, prior to restart of completion works. Based on the reviews and audits conducted
a set of 87 safety measures was defined. Implementation of the safety improvements sets the
Mochovce NPP safety to the current worldwide standard. Most of the measures have been
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implemented prior to commissioning, and a portion of the ones during operation or refuelling outage
of the units.

In the first stage of each safety measure solution an analysis and study had been developed which
analysed relevance of particular safety concerns. More than a half of the safety improvements, in fact,
ended in this stage. Hardware modification were implemented only in cases when a study proved a
need for improvement, modification, addition, or replacement of the given component.

The following major companies were contracted for the safety improvement solutions and
implementation: EUCOM (consortium Siemens-Framatome), Skoda, a.s. Prague (Czech), NPP
Research Institute (VUJE, a.s. Trnava, Slovakia), Atomenergoexport - on behalf of contractors and
research institutes of the Russian Federation, and Electricite de France (EdF) as advisor to SE, a.s.
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Although Mochovce NPP is not situated on a territory of a possible seismic activity, classified
components of the primary circuit were fitted with anchorage equipment, vibration dampers, and
necessary modifications of civil structures in compliance with the latest designing knowledge.

There is a full-scope simulator of the process control located at Mochovce NPP. The simulator is used
for training and refreshment training of the control room staff, as well as verification of operating and
emergency operating procedures.

All audits conducted at Mochovce so far in the area of quality assurance, works done, nuclear safety,
and other technical issues proved that the nuclear safety and technical standards of Mochovce NPP
are top-ranked among all units of this type in the central and eastern Europe.

The total investment costs for construction of the two units of Mochovce NPP will sum up to 50
billion (5000 million) Sk. The feasibility assessment of the unit 1&2 fully proved that the project is
both technically as well as economically feasible. The level of nuclear safety will meet requrements
and criteria recommended by international audits by EdF, Riskaudit, and IAEA experts.
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Completion of the two units at Mochovce is a part of the Slovak Republic's energy concept
programme approved by the Slovak Government.

Commissioning

On August 21, 1997, the extended hydraulic testing (EHT) had been started at the unit 1 with a test
filling the open reactor pressure vessel, thereby starting the crucial stage of construction - testing that
precedes the commissioning itself. Components and systems of technological circuits were tested in 2
stages of EHT under operating parameters. These are the last non-active tests without nuclear fuel
prior to the commissioning of the unit. A 24-hour integral tightness test proved a leak-rate more than
6-times lower than the allowed leak-rate limit. The physical commissioning had started in the end of
April 1998 with loading the nuclear fuel in the reactor core. After a series of tests were finished, the
zero power at the unit I was reached on June 6 based on the Slovak Nuclear Regulatory Authority's
Decision. On July 4, the 1st turbine generator was phased to the Slovak grid, and the reactor reached
full power on August 28, 1998. This was followed by the final stage - a 144-hour trial run through
which the general contractor - SKODA Prague - proved that the plant meets design parameters.

The unit 2 reactor has been loaded with the first fuel assembly on October 4, 1999, thereby entering
the physical commissioning stage. It is expected to be phased to the grid by the end of November
1999, and to reach full power by the of the year.

Operation

On October 28, 1998, the Nuclear Regulatory Authority of the Slovak Republic has issued an
Operation Licence for the unit 1 of Mochovce NPP. One reactor unit of the plant currently generates
about 8 to 10 % of the total electricity produced in Slovakia. In 1998, the unit 1 generated more than 1
TWh of electricity, thereby exceeding the planned output. The first refuelling outage of the unit 1 has
been started on 2 Oct 1999 and will last till 5 Dec 1999, during which 1/3 of the fuel will be replaced
with improved fuel with a higher enrichment (3,3 - 4 % of U235). This will allow to use the new fuel
for 4 to 5 fuel cycles.

since 01/01/1999
since beginning of operation

Environmental protection

Environmental protection at Mochovce is paid no less attention than the nuclear safety. In
1994, the independent organisation - AEA Technology of Great Britain - had developed a
study on the future Mochovce NPP's operation environmental impacts. The study results
confirmed that fears about possible environmental implications are useless since the impacts
are minimised to such level that meets the strong European limits.

The environmental issues in 1998 were dealt with comprehensively in all areas with
consideration of the commissioning of the unit 1.
The following wastes were produced in 1998: non-active solid xind liquid wastes, waste waters from
the process of waste water treatment and chemical water treatment, as well as non-active emissions to
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the atmosphere. Volumes of drinking water and water taken out for technological purposes from the
river Hron have also been monitored. With respect to the finalisation of preparation works and
commissioning of the unit 1, emissions of radionuclides and waste water discharge started in
September 1998. The discharges were approved by the Ministry of Health, and the Chief Hygienist of
the Slovak Republic. Subsequently the County Authority in Nitra, Department of the Environment,
issued a permit for waste water discharge that includes also discharge of radionuclides in the river
Hron.

Water supplies management at Mochovce NPP

Intake ofsuface and underground water
In 1998 the total of 6,912,864 m3 of surface water was taken from the Hron river dam at Velke
Kozmalovce, that is in compliance with valid annual limits of the water management authority's

permit.
Drinking water for Mochovce NPP is taken from the plant's own source located at Cerveny Hradok,
consisting of two Arthesian-type wells (391,685 m3), and a water source managed by the West-
Slovakian water and conduit system company (ZsVaK) at Kalna nad Hronom (222,810 m3).

The volume of waters discharged sum up to 2.6 million m3 out of which 365,000 m3 are the sewage
waters. The total volume of the waste waters do not exceed the permitted annual limits.

Quality assessment of waste water discharged
The concentration and balanced values of the waste water discharged set out in the water management
authority's permit were not exceeded in 1998.

Biological consumption of oxygen (O2)
Chemical consumption of Cb
Chlorides
Oil materials

17.23
20.08

19.46
0.14
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Atmospheric impacts

In January through December 1998, the volume of the fuel - natural gas - burnt in the gas boiler house
summed up to 8,258,000 m3. The values of the pollution produced do not exceed the limits set.

Waste treatment

Waste production (t) in 1998

The wastes produced at Mochovce Nuclear Power Plant are handled in compliance with legal
regulations applicable to the waste management, internal regulations, and decision of the national
authority for handling with dangerous wastes, as well as valid contracts for disposal of wastes
concluded with particular legal entities.
The wastes were collected in a waste yard area. Since May 1998, when a usage approval has been
issued for the newly built waste management complex, the wastes have been collected in this area.

Basic data

Power plant type:
Number of units:

Location:
Address:

Director:
Current staff:

nuclear

Unit 1 - in operation, unit 2 in the stage of commissioning, unit 3 and 4
construction temporarily stopped
south-east of Slovakia, close to Levice, 120 km from Bratislava
SE, a.s., - Atomove elektrarne Mochovce, o.z.
Information centre, 935 39 Mochovce
Dipl. Ing. Jozef Valach
2300

Date of commissioning: unit 1 - 1998, unit 2 - 1999

Basic technical parameters

reactor:
fuel:
steamgenerators:
turbines:

VVER 440/V-213, pressurised water reactor; thermal power 1375 MWt;
UO2, ceramic pellets; 126 fuel rods, 349 fuel assemblies;
PGV 213, 6 pes per unit; number of cooling loops - 6 per unit;
2 per unit, type: Skoda 220 MW,
1 HP stage, 2 LP stages, nominal power: 3000 rpm
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