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SUMMARY

Through its PHARE and TACIS programmes, the EU has allocated more than ECU 720 million
(1991 - 1997) to the improvement of nuclear safety in the Central and Eastern European Countries
(CEEC’s) and the Newly Independent States.1 Together with the available funds placed under other
budget headings than the PHARE and TACIS programmes, the appropriations allocated to nuclear
safety in the East amount to a total of ECU 848.5 million. Since the disaster with the Chernobyl-4
reactor in 1986, efforts in this field have focused almost exclusively on nuclear reactor safety. The
G-24 have made available a total of ECU1.48 billion for nuclear safety projects. Concerns about the
ability of the reactors of Soviet design to cope with accidents more serious than normal operational
upsets, have led the European Commission to call for the early closure of some of these reactors
(‘first generation reactors’) and the speedy  installation of updated safety systems in others.

This, in addition to accepting the environmental acquis communautaire, has now been made a
condition of accession to the EU. Notwithstanding the existence of a number of international
agreements, the safety of nuclear facilities is still predominantly the responsibility of national
governments. Notably, even within the European Union, a common nuclear reactor safety standard
or a legal framework or  document defining such a standard does not exist.2

The Commission is of the opinion that none of the candidate countries can be expected to have fully
complied with the complete environmental acquis communautaire by the time of their accession.3

But as far as nuclear safety standards are concerned, the Contzen report states that «the Panel does
not foresee major difficulties for Applicant Countries in reaching at the time of Accession, a level
of nuclear safety comparable to that of current EU Member States»4, although the report concedes
that in order to be sure of this, a more precise definition of the safety level to be reached is needed.5

However important, nuclear safety involves more than reactor safety alone. The neglect of other
related issues such as the safe storage and reprocessing of spent reactor fuel, radioactive waste
management, transportation of hazardous materials, and decontamination of uranium mines, could
pose an even more serious threat to human health and the environment.

                                                
1  So far, 150.94  MECU under the PHARE Programme and 573.50 MECU under the TACIS Programme have been
committed to nuclear safety improvements. Communication from the Commission to the Council and the European
Parliament on Nuclear Sector Related Activities for the Applicant Countries of Central and Eastern Europe and the New
Independent States,(COM(98) 134 final, 31 March 1998, page 24.

2  Nuclear Safety in Central and Eastern Europe and the New Independent States, A Strategic View for the Future of the
European Union’s Phare and Tacis Programmes, August 1998, page 32. (Hereinafter referred to as the ‘Contzen report’,
after the Chairman of the Panel of High-Level Advisors,  Dr.  Jean-Pierre Contzen.)

3  Agenda 2000: For a Stronger and Wider Union, Vol.1, COM(97) 2000 final, Brussels, 15 July 1997, page 56.

4  Op. Cit., footnote 2, page 5.

5  For example, a recent declaration by the Council of Ministers speaks of «a level [of nuclear safety to be reached by
the candidate states] corresponding to the technological, regulatory and operational state-of-the-art in the Union.»
European Council - Justice and Home Affairs, Document 11282/98 (Presse 302), Brussels, 24 September 1998.
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I. INTRODUCTION.

At present, there are 20 nuclear reactors of Soviet design in operation in Central and Eastern Europe:
6 in Bulgaria; 4 in Hungary; 4 in the Czech Republic; 4 in Slovakia; and 2 in Lithuania.  In addition
to these, 2 reactors of Western design are in use today in Eastern Europe: 1 US-built Pressurized
Water Reactor (PWR) in Slovenia, and a Canadian-built CANDU reactor in Romania.The issue of
nuclear energy is a controversial one: risks to human health and to the environment in relation to
nuclear energy have, since the late 1970s, generated much concern in the public’s mind. As the
Commission has stated in its Energy White Paper: «[the] future [of nuclear energy] depends to a
large extend on its acceptability by society and political leaders.»6

In comparison to nuclear reactor safety, little money has been spent sofar on projects aiming at the
enhancement of physical protection and nuclear safeguards. ‘Safeguards’ can be defined as the
procedures of verification and accountancy, which ensure that no fissile nuclear material is diverted
from its designated civilian use. Article 77 of the Euratom Treaty gives the Commission a broad
controlling responsibility in this regard. Safeguards systems in Central and Eastern Europe, if in
place at all, still leave something  to be desired. It is hoped that, with extensive EU assistance, these
systems will eventually be fully integrated into the Euratom Safeguards system  (for those countries
which join the EU). In the meantime, the safeguards system of the International Atomic Energy
Agency (IAEA) applies to these countries, as signatories of the Nuclear Non-Proliferation Treaty
(NPT). The common principles of both systems are already widely accepted by Eastern European
nuclear authorities and industries.7

There are several reasons why possible EU intervention should not focus on reactor safety alone.
Firstly, power generation is only one stage of the fuel cycle. The stages before and after present other
risks which may be just as serious. Uranium mining for instance, has had devastating effects on the
environment in some parts of Eastern Europe, and presents obvious risks to mine workers.
Decontamination of these sites is a long and costly process. Secondly, reactors of the same design
and of the same age can (and usually have) different risk-assessments. Even within one country,
different safety cultures can exist within nuclear installations that are otherwise almost identical.
Well-trained and motivated staff are crucial to a safe conduct of operations. Engineering expertise
can be abundant in one plant, but insufficiently available in another. This shows that reviewing and
improving nuclear safety standards should be done on a case by case basis. Furthermore, design and
age of the reactor do not necessarily say much about the care with which the plant has been
maintained. Speaking before the Committee on Energy, Research and Technology, Dr Graham
Thompson has observed that: «a reactor of sound design but which is poorly maintained is less safe
than a reactor of inferior intrinsic design quality but which is well maintained.»8

                                                
6  Commission of the European Communities White Paper: An Energy Policy for the European Union , (COM(95)682
final), Brussels, 13 December 1995., p. 24.

7  Nuclear Safeguards and Nuclear Safety in the East, Final Study , Working Document for the STOA Panel, (PE 166
083/Fin.St.) Luxembourg, November 1996, page 17.

8  Dr Graham Thompson (University of Manchester Institute of Science and Technology), in a speech before the (then)
Committee on Energy, Research and Technology, European Parliament,  Manchester 6 May 1993.

Closely connected to improving existing safety cultures in Central and Eastern Europe is the problem
of the absence of a meaningful separation of powers. As is too often the case, regulatory bodies in
these countries are  not independent enough to assert effective control and supervision over the
operations in the nuclear energy sector. Instead, regulatory authorities are sometimes subservient to
other powerful institutions of central government such as the ministries for energy, industry or
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environment, who sometimes own and operate nuclear facilities. In other instances they not only lack
political clout but also simply the financial means to perform their duties effectively. In either case,
the result is that vested (commercial) interests often prevail at the expense of safety and safeguards.

Soviet reactor designs in Central and Eastern Europe

The oldest pressurized water reactors (PWR’s) in use in the East today are the type VVER 440/230.
These do not have a reactor containment, a concrete structure which surrounds the reactor to prevent
the release of radioactivity in the case of a core meltdown. The designed lifetime for many of these
reactors is presently coming to an end (their pressure vessels have become fragile under irradiation),
if retubing and other retrofitting measures do not take place. Safety upgrading of these reactors in
order to prolong their lifetime is generally considered impractical and therefore a waste of money.
Only short-term safety improvements with a view to subsequent closure have therefore been carried
out, and the EU is adamant that PHARE and TACIS funds are not used to allow extended operation
or life extension of these reactors.

The second generation VVER is the VVER 440/213. This is basically an improved version of the
earlier VVER 440/230, but it still does not have a reactor containment. The costs of safety upgrading
for these reactors are estimated between ECU 75 and 200 million per reactor, depending on the
circumstances.The most recent VVER is the VVER 1000/320. These units do have reactor
containments and their overall safety design is much closer to Western safety standards. However,
some upgrading is necessary and the costs for upgrading one VVER 1000/320 are estimated between
ECU 100 and 150 million. In the Applicant Countries there are 12 reactors of the VVER 440/213
and 4 of the VVER 1000/320 variety in operation. The combined costs of safety upgrading for these
reactors is assessed to be in the order of ECU 2 billion. The costs for support to adequate storage of
spent fuel, radioactive waste management, decontamination of uranium mining sites, and the
decommissioning of retired or soon to be retired reactors is assessed to be an additional 1 billion
ECU, and possibly more.

The last type of reactors to be mentioned here is the RBMK type. RBMK’s are graphite-moderated,
water-cooled pressure tube reactors. These were primarily designed to produce plutonium for the
Soviet military. Two RBMK’s with a production capacity of 1,500 MWE each are operated today
at the Ignalina plant in Lithuania.

While general observations about reactor age and designs can be made in relation to reactor safety,
it must be borne in mind that reactor design is not the final word on nuclear safety. This can be
illustrated by the nuclear power facility currently under construction at Temelin, Czech Republic,
of which it is said that the safety and reliability factors for this particular reactor (of the more modern
VVER 1000/320 design) are actually lower than those for its predecessors, the VVER 440/213's
situated at Dukovany NPP.9 This shows that individual reactors,  whatever their design or
‘generation’, have different safety assessments. It all depends on a large number of intrinsic as well
as external factors specific to the reactor in question.

                                                
9  Real Ways to Reduce Risk in Eastern Europe, EU Enlargement Watch, October 1998, page 39.
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II. ENHANCING NUCLEAR SAFETY: INITIATIVES AND PROGRAMMES.

1. European Union initiatives

In Agenda 2000 , published in 1997, the Commission expressed its concern about nuclear safety in
Central and Eastern Europe, while at the same time it recognized these countries’ strong wish to keep
the nuclear option open and their sovereign right to do so. The Commission stated that:

"The problem of nuclear safety in some candidate countries causes serious concern to the EU, even
independently of enlargement, and should urgently and effectively be addressed. It is imperative that
solutions, including closure where required, be found to these issues in accordance with the
Community nuclear acquis and a «nuclear safety culture» as established in the western world as
soon as possible and even before accession".10

And:

"The solution is not simply to close them down, as they do not all pose the same risk and the cost of
obtaining alternative energy supplies would be extremely high."11

In order to deal with unsafe reactors in the region, Agenda 2000 sets out the implementation of a
number of nuclear safety programmes for some, and calls for the early closure of others, as outlined
below:

• Where western-designed nuclear plants are in use (Romania and Slovenia), developments
should be monitored to ensure that operations comply with the appropriate safety standards.
Technical assistance can be provided if necessary.

• Where the safety of Soviet-designed nuclear power stations, which are in operation or under
construction, can be upgraded to meet international safety standards, modernization
programmes should be fully implemented over a period of 7-10 years. (This applies to
Dukovany and Temelin in the Czech Republic, Paks in Hungary, and certain units at Bohunice
and Mochovce in Slovakia and at Kozloduy in Bulgaria.)

• The timetables agreed by the governments concerned, subject to certain conditions, for the
closure of non-upgradeable units must be respected. (This applies to Bohunice in Slovakia,
Ignalina in Lithuania and certain units at Kozloduy in Bulgaria.)

                                                
10  Op. Cit., footnote 3, page 46.

11  Agenda 2000. The Challenge of Enlargement, July 1997, Vol. II, page 57.
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While there is extensive talk of ‘international safety standards’ and ‘Western standards’ in many EU
documents dealing with nuclear safety issues, there is no Euratom Directive establishing the basic
safety standards for the design, construction and operation of nuclear reactors in the EU. The recent
report by the Court of Auditors makes this point rather forcibly: «At the end of 1997, owing to the
absence of a binding legal basis, there was still no formal consensus at [the] European level
concerning technical standards in the area of design and operational safety of nuclear installations.
The 25 basic nuclear-safety principles published by the IAEA are still implemented in accordance
with each Member State’s own technical standards and regulations, which has not facilitated the
action the EU has been taking with regard to the safety authorities in the CEECs and the NIS.»12 It
is also noteworthy that the Commission, in its replies to the Court, does not comment on this
observation.

The nearest equivalent EC Directive is the so-called ‘Seveso Directive’. The original version of this
Directive13, as specified by its Article 2, did not apply (inter alia) to «nuclear installations and plant
for the reprocessing of radioactive substances and material». Subsequent amendments to the ‘Seveso
Directive’ have all left in place this exclusion of nuclear power. The latest version of this Directive14,
which repealed earlier versions, excludes from its coverage: «(b) hazards created by ionizing
radiation» (in Article 4). The justification for this on-going exclusion has always been that, according
to the Commission, the nuclear sector was covered by ‘specific, specialized legislation’. This is
rather a remarkable (as well as remarkably vague) assumption, since although the Euratom Treaty
explicitly provides for the setting of standards for the protection of the general public against the
dangers of ionizing radiation, and also for the establishing of radiological exposure standards for
workers exposed to such hazards, it does not mention nuclear reactor safety. Thus it is up to each
Member State to define  its own nuclear reactor safety regulations, and regulatory structure, with
some possible co-ordination via the IAEA. Given the more-or-less inevitably cross-border nature of
any major nuclear accident, and given the aim of the Euratom Treaty of creating a Common Market
for nuclear energy, the omission of any harmonization provisions for nuclear reactor safety does
seem quite remarkable. The Member States, especially the ‘nuclear’ states, appear to have a
pathological fear of creating a European Nuclear Safety Inspectorate, even though a reactor safety
Directive would be implemented via the existing national nuclear regulatory bodies, and would thus
not require the creation of any European Inspectorate at all.

Although a common standard for nuclear reactor safety is lacking within the EU, the Commission
and the Council have nonetheless taken up the position that achieving a level of nuclear safety
comparable to that in the EU is a strict condition for Applicant Countries to join the Union.
Therefore, in addition to what has been agreed to in the Europe and Accession Agreements, the
European Community has established a number of instruments to promote nuclear safety and nuclear
security in the countries of Central and Eastern Europe and the Newly Independent States. The most
active of these instruments are the nuclear safety components of the PHARE and TACIS
programmes under which ECU 150 million and ECU 573 million have been committed respectively
since 1990. The second most important EU instrument is the Nuclear Safety Account (NSA),
administered by the European Bank for Reconstruction and Development (EBRD). The NSA was

                                                
12  Court of Auditors’ Special Report 25/98, Official Journal C 35, 9 February 1999, page 10, paragraph 3.1.

13  Council Directive 82/501/EEC of 24 June 1982 ‘On the Major Accident Hazards of Certain Industrial Activities’,
Official Journal L 230, 5/8/82, pp. 1-18.

14  Council Directive 96/82/EC of 9 December 1996 ‘On the Control of Major Accident Hazards involving Dangerous
Substances’, Official Journal L 010, 14/1/1997, pp. 0013 - 0033.



9PE 168.257

set up in 1993 to address urgently needed upgrades of those nuclear reactors which were not covered
by bilateral assistance funds. These are the least safe reactors of the RBMK and VVER 440/230
types. Thusfar, the NSA has recieved ECU 242 million from 15 donors; the EU has contributed ECU
20 million in 1994 out of the PHARE and TACIS budgets.

Another important financial instrument is the Euratom loan facility. By Council Decision 94/179 of
21 March 1994, the Euratom loan facility has become an instrument for the financing of projects
aiming at improving the safety and efficiency of nuclear installations in Eastern Europe. One
important Euratom-financed assistance project is part of the EU/G7 joint action plan for the closure
of the Chernobyl power station. At the Corfu summit in June 1994, the EU undertook to allocate a
total of ECU 500 million to this plan, spread out over a three year period. Of these ECU 500 million,
ECU 400 million were to be provided in Euratom loans, the rest in TACIS subsidies. The Euratom
loans could be an important instrument, and the Agenda 2000 hints at the possibility of increasing
the loans. Implementation of the procedures has, however, been time-consuming, and the actual
granting of the loans and payment to the benificiaries has been subjected to long delays. These delays
are partly attributable to installed conditionalities, but also the result of the slowness of the
Commission decision and review procedures.15

Additional resources and mechanisms could be found in the Instrument for Structural Policies for
Pre-Accession (ISPA), while possibilities for wider collaboration will be provided by the upcoming
fifth RTD Framework Programme. On 17 November 1998, the Council and the European Parliament
approved, under the codecision procedure, the terms for the programme. The budget for the five-year
 programme (1998-2002) is set at ECU 14.96 billion, of which 1.26 billion is reserved for the
separate nuclear programme under the Euratom Treaty. Some of this money could also be used for
assistance to the CEECs and the NIS.

The Joint Research Center has an important task in providing the European Commission with
knowledge and support of a technical nature. This is being done through a Framework Agreement
established by Directorate-General 1A with the JRC. Since 1997 JRC resources have also been used
in support of a number of nuclear safety projects, and the Commission has entrusted the JRC with
the task of drawing up the terms of reference governing TACIS and PHARE-projects. In the field
of nuclear safeguards the JRC has been involved since 1994, carrying out all the projects concerning
nuclear safeguards.

Thus far, more than ECU 700 million has been allocated to the objective of improving nuclear safety
in Central and Eastern Europe and the Newly Independent States. The exact figures on how much
has been spent can differ somewhat from publication to publication, depending on how nuclear
safety improvement is defined. Table 1 gives an overview of PHARE grants per recipient country
invested in the environmental sector, including nuclear safety.

                                                
15  Court of Auditors’ Special Report No 6/97.
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Table 1:
Expenditure by the EU on Environment and Nuclear Safety

TABLE 1: Environment and Nuclear Safety.
Funds allocated by country 1990-1997 (ECU Million)

1990-1993 1994 1995 1996 1997 Total

Albania 3.3 0 0 1.5 6.7 11.5

Bosnia and Herzegovina 0 0 0 0 0 0

Bulgaria 49.1 5 7 6 0 67.1

Czech Republic 0 0 0 5 0 5

Estonia 0 2.5 0 1 0 3.5

FYROM 0 0 0 0 2 2

Hungary 47 15.5 12 0 0 74.5

Latvia 0 5.5 0 1.1 0 6.6

Lithuania 0 1 0 2.5 0 3.5

Poland 75 12 22 5 0 114

Romania 5 0 0 8.4 35 48.4

Slovakia 0 0 1 0 0 1

Slovenia 0 0 0 0 4 4

Multi-country programmes 88.5 13 20 10 17 148.5

Other 20 23 20 15 11.7 89.7

Czechoslovakia 35 0 0 0 0 35

TOTAL 322.9 77.5 82 55.5 76.4 614.3

Source: European Commission, DG IA, F6 (19 March 1998).

In the White Paper on Energy, the Commission has  suggested  linking the question of accession of
third countries to the implementation of (or accession to) the International Convention on Nuclear
Safety.16 Other international treaties could be used in a similar way, such as the International
Convention on the Safe Management and Disposal of Nuclear Waste, and the Convention on
Nuclear Safety Standards, which has been ratified by all the nuclear CEEC’s.

2. Other initiatives

                                                
16  Op. Cit., page 25.

One important organization for promoting collaboration in the field of nuclear safety is the World
Association of Nuclear Operators (WANO). Its goal is to enhance the safety of nuclear plant
operations through the exchange between the nuclear operators of information (event reporting, peer
review by fellow operators, twinning programmes, etc.). WANO has received funding from the EU
TACIS and PHARE programmes. Recently, a similar organization for regulatory authorities has been
created. The nuclear regulatory  authorities of the nine EU memberstates with nuclear energy
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programmes have formed the Western European Nuclear Regulators Association (WENRA). One
of its aims is the harmonization of regulation practices and standards. WENRA is currently carrying
out an  evaluation of existing safety standards in the seven Applicant Countries. WENRA could pave
the way for an association of regulators from both Eastern and Western European countries.

Coordination of the programmes

Coordination between assistance programmes in the field of nuclear safety was first established
through a G-24 Working Group at the Vienna meeting in September 1991, when a coordination
mechanism called the Nuclear Safety Assistance Coordination, or NUSAC, was set up. NUSAC has
become a small organization of its own right, with a Steering Committee, a Secretariat, and a Plenary
Working Group. This Working Group is open to all donors, recipients and intergovernmental
organizations such as the IAEA, the Nuclear Energy Agency and the International Energy Agency
of the OECD, as well as to financial institutions such as the EBRD, EIB, and the World Bank
Organization. The NUSAC Secretariat is hosted by the European Commission following the 1992
G-7 Munich summit, and maintains close contacts with the IAEA and the EBRD. One of the
Secretariat’s functions is to administer the NUSAC Database, which serves as a prime tool for
coordination. Following a major review in 1997, the emphasis of NUSAC has shifted from
assistence to cooperation and from technical aspects to policy issues.

Despite these international efforts, coordination between the assistance programmes is still
problematic and needs to be given continuing attention. For example, there is no formal coordination
between the two major multilateral nuclear assistance programmes of TACIS/PHARE on the one
hand, and the EBRD/Nuclear Safety Account on the other. This unsatisfactory situation not only
leads to overlaps as well as voids17, but also facilitates incoherence in the political signals coming
from the EU. The EBRD/NSA seems to take up a much more resolute position when it comes to
conditionalities for grants and fixed timetables for the closing down of unsafe reactors than the
TACIS and PHARE programmes do.

The lack of coordination has also been the object of sharp criticism from the Court of Auditors.
According to the Court, the Commission’s responsibility for coordinating the international efforts
in the context of the G-24 mandate entrusted to the Commission, has resulted in little more than an
exchange of information between donors, the IAEA, the EBRD and recipients.18

In order to improve the coordination between the services responsible for the implementation of the
programmes, an interdepartmental group was set up in 1998, bringing together officials from DG
I A, DG II (Economic and Financial Affairs), DG XI (Environment, Nuclear Safety and Civil
Protection), DG XII (Science, Research and Development), DG XVII (Energy) and the JRC.

                                                
17  For example, there are practically no assistance projects for solving the problems with inadequate spent fuel storage
capacity, which are faced by many countries in the region. Op. Cit., footnote 7, page 63.

18  Op. Cit., footnote 12, paragraphs 2.2, 3.12 -3.20.

III. NUCLEAR SAFETY IN CENTRAL AND EASTERN EUROPE

1. General
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Since 1992 not a single nuclear reactor of any generation has been taken out of service in Central and
Eastern Europe. In all the countries of CEE and the NIS there is a strong resistance, or at least a 
reluctance, to shut down those nuclear reactors whose upgrading is economically unviable.19 This
has primarily to do with the fact that nuclear installations  are valuable assets. Closing reactors
before the end of their designed lifetime is considered a destruction of invested capital, which, in the
light of the present economic situation in the CEEC’s, is to be avoided.

Decommissioning of nuclear reactors represents a considerable financial burden on the
operators/owners, not to mention the economic and social burden for the region in the form of loss
of jobs. It is also sometimes forgotten that decommissioning is a complicated procedure which is not
without safety hazards. An acute risk of radioactive contamination of the immediate surroundings
as soon as the reactor core, or pressure vessel, is dismantled. Decommissioning can take several
decades to be completed. In general, these considerations and their financial implications have
insufficiently been taken into account at the time when commercial operations of the nuclear reactors
in the CEEC’s first started.

Another reason for keeping these reactors in operation is the fact that once in service, fuel and
running costs per unit of electricity are very low. While future demand for electricity will be shaped
by the overall economic growth, (the demand for electricity should grow at about the same rate as
the general economic growth) predictions  about economic growth  in the transitional economies are
highly uncertain.20  Hoping for their economies to pick up again, these countries’ reluctance to close
older plant is understandable. Also, a closure will increase the domestic price of electricity, thereby
 worsening the competitive situation of the domestic heavy industry. Unsurprisingly, there is little
enthusiasm for closing a nuclear power reactor that generates cheap energy without having
alternative sources for immediate cheap replacement power. Employment in the nuclear energy
sector is another economic factor to be reckoned with. To give an example, more than a million jobs
in the Former Soviet Union are directly or indirectly linked to the nuclear industry.

Then there is the strong political wish in some countries to remain independent from, or reduce
dependence on Russian oil, coal and gas. The closure of  nuclear reactors will, it is feared, be 
necessarily  followed by  sharply increased imports of these fossil fuels, thereby unsettling an already
severe current account deficit. Finally, there is an increasing international trade in electricity. Even
though domestic demand is stagnating, nuclear generated electricity can be an attractive good to
export, thus providing the country with hard currency.

Replacement power

Views on the need for replacement power differ widely.21 What can be said with certainty however,
is that in all CEEC’s both the demand for electricity and the production of electricity have been
steadily falling during the past decade. In some countries, the output of electricity has for the last few
years been stuck at a level which is only 50% of peakyear 1990-1991. The economic prospects for
most of these countries are such that a sharp increase in domestic electricity consumption is highly

                                                
19  Op. Cit., footnote 2, p. 15.

20  Ibid, p. 18.

21  In the aforementioned EU Enlargement Watch publication the need for investments in replacement capacity is stressed
time and again, while at the same time the massive installed overcapacity of the nuclear reactors in Central and Eastern
Europe is pointed out. Op.Cit., footnote 9, pages 4 and 10.
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unlikely. At the same time, there is an installed over-capacity in all of the CEEC’s operating nuclear
power stations, and in general, energy is used far less efficiently in Central and Eastern Europe than
in the EU, implying large energy savings potentials.

Closing some of the older nuclear reactors will therefore not constitute a crisis in electricity supply.
More problematic, however, is the fact that the installed overcapacity is being used by these
countries to export electricity and earn hard currency in the process. It is mainly because of this
reason that countries are reluctant to shut down older reactors, and are looking for ways to prolong
their lifetime instead. This means that if high risk reactors are to be voluntarily shut down, strategic
investments in replacement capacity might be needed even if the economic growth rates don’t
exactly call for that.

2. The applicant countries of the ’first wave’

With this popular image of a first ‘wave’, a group of applicant countries is identified with which the
EU has opened negotiations for accession to the Union. This group is comprised of Cyprus, the
Czech Republic, Estonia, Hungary, Poland and Slovenia.22 Of these countries, only the Czech
Republic, Hungary and Slovenia operate nuclear reactors, and these will be dealt with here.  Poland
and Estonia receive international attention and support in relation to decontamination of their
uranium mining sites.

The Czech Republic

The Czech Republic operates 4 VVER 440/213 reactors at the Dukovany facility some 100 km north
of Vienna. Two other reactors, of the VVER 1000/320 design, are currently under construction at
Temelin. The 4 reactors provide the country with approximately 22% of the total electricity
production. The installed generating capacity of the whole energy sector in the Czech Republic
represents about 15,000 MWe. This exceeds the domestic electricity consumption by far (in 1997
it was 53.1 TWH), and domestic demand is still falling. At the same time, the Czech Republic has
been a net exporter of electricity, exporting in 1997 a total of 1,200 GWH, or about 2% of total
production. Because of the low economic growth rate, plans for the Temelin NPP are also export
oriented. A lot of progress has been made with the safety upgrading programmes, but the need for
close observation of the safety standards remains clear. In 1997 there were a total of 14 emergency
shutdowns at Dukovany.23 Other problems in the Czech Republic are the insufficient storage
capacity for radioactive waste, and the absence of integrated plans and funds for the
decommissioning of the reactors.

Hungary

                                                
22  Agenda 2000 and the Accession Process to the European Union, EP Briefing No. 36 (PE 168.008), Task-Force
Enlargement, Luxembourg 22 December 1998, page  13.

23  Op. Cit., footnote 9, page 37.

Of all the Central and Eastern European countries with nuclear energy programmes, Hungary is the
closest to Western standards and practices, and research and skills in this field are on a par with the
EU. Nevertheless, some problems do exist with the existing safety culture and with the out-dated
instruments and control systems, which cause frequent breakdowns. Hungary operates 4 VVER
440/213 reactors at the Paks site. These provide as much as 40% of the national electricity
production. The reactors were originally designed to last 30 years which means that they should
gradually be shut down from the year 2012 to 2017 (one reactor every two years). But officials from
the utility company declared that they were considering extending the lifetime of the reactors by 10
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years. As is the case with the Czech Republic, areas where problems could spring up are the storage,
reprocessing and eventual disposal of spent fuel and radioactive waste. The Hungarian facilities for
handling this are at present insufficient and EU financial involvement is required.

Slovenia

Slovenia operates a single reactor of Western design at Krsko, on a 50/50 basis with Croatia. The
reactor is a US built pressurized water reactor and is operated to Western standards. The only
possible problem with the reactor could arise over the  capability of the plant to withstand seismic
shocks. This is now under investigation. The Krsko reactor produces about 4.8 TWh, which is about
35% of total electricity production. Slovenia too has been a net exporter of electricity.

3. The applicant countries of the ’second wave’

The countries of this group have not yet entered into accession negotiations with the European
Union. The group consists of Bulgaria, Latvia, Lithuania, Romania and Slovakia. Latvia does not
have nuclear reactors, while Romania operates a Canadian designed CANDU type of reactor at
Cernovoda. The  main concern with the Romanian reactor is the possibility of a withdrawal of
Canadian technical and financial assistance.

Bulgaria

Of all the EU funds earmarked for nuclear safety improvement in the East, 80% goes to Bulgaria,
the Russian Federation and the Ukraine. These three countries alone host 85% of all nuclear
facilities, which explains the Union’s financial commitments. Of Bulgaria’s combined electricity
production, 45% is generated by its six nuclear reactors, all located at the Kozloduy nuclear plant.
The first four of these reactors are of the older VVER-440/230 type and are generally considered
unsafe. Units 5 and 6 are of the newer VVER-1000/320 design, and started operation in 1988 and
1992 respectively. Only these two reactors have a secondary containment system, and are therefore
in the light of design safety not far removed from Western standards.

On 16 June 1993, under the first Nuclear Safety Account Agreement, Bulgaria was granted ECU 24
million for short-term safety upgrades of units 1 to 4. The grant was made conditional on the closure
of units 1 and 2 by the spring of 1997, and the closure of units 3 and 4 by 1998. These closures were
in turn linked to the upgrading of units 5 and 6, which can then remain in operation for the rest of
their designed lifetime. Shortly after the agreement was signed, the Bulgarian government made it
known that it had no wish to shut down these reactors by the dates agreed upon. Instead, and contrary
to the requirements of the NSA Agreement, a new modernization plan for units 1-4 was unfolded.
One of the arguments put forward by the Bulgarian government was that the export of electricity to
Turkey and Greece is one of the most important sources of hard currency for the country.
Furthermore, keeping units 1-4 in operation for several more years would allow the Authorities to
accumulate most of the funds needed for the subsequent costly decommissioning of the site.
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Recently, new closure dates for Kozloduy have been proposed: units 1 and 2 are supposed to close
in the years 2004 and 2005; units 3 and 4 by 2010/2012.24 The plan of action for the Kozloduy NPP
now seems to be a speeding up of the upgrading programmes for units 5 and 6. This entails
allocating more money, possibly provided by the Euratom loan facility. The Euratom loan, it is
expected, will cover about 50% of the total cost (approximately US$250 million). For Bulgaria the
key issue is the closure of the four unsafe nuclear reactors, in line with the requirements of the NSA
Agreement. Non-compliance could lead to political tension with the EU. The EU should continue
to press for a firm assurance from the Bulgarian government in this respect, while in the mean time
monitor the implementation of safety improvements as closely as possible. The latter also implies
strong support for the Bulgarian Regulatory Authorities, whose situation can at this moment be
greatly improved. Finally, further financial assistance should be directed at the serious problem of
environmental contamination from previous uranium mining.25

Lithuania

Lithuania is a unique case in the sense that it has the two most powerful commercial RBMK reactors
in existence in the world on its soil at the Ignalina power plant. These water-cooled, graphite-
moderated, channel-type reactors can produce 1,500 MWe each (operational authorization limits
power output to 1,300 MWe). The reason why they are so large and powerful is that they were
originally designed and built to produce plutonium for the Soviet military. In 1993, these two
reactors of later Soviet design provided for no less than 88% of the country’s electricity production.
Presently, it is still around 85%: still the highest percentage of any country in the world. Total
domestic electricity demand can be easily met by the installed capacity of the whole of the
Lithuanian energy sector twice over. The Ignalina NPP is a regional  plant and was intended to
provide electricity for the whole region. Because of this, Lithuania still exports huge quantities of
electricity to Belarus, the other Baltic states, and the Kaliningrad region of the Russian Federation.

On 10 February 1994 the Lithuanian government, together with the operators of Ignalina 1 and 2,
reached an agreement with the Nuclear Safety Account. According to this agreement, a grant of ECU
33 million was provided for a project of short-term safety upgrades. The agreement also puts the
Lithuanian officials under an obligation to shut down the two reactors as soon as an aging
phenomenon known as ‘gap-closure’ (i.e. the closure of the gap between the coolant tubes and the
graphite columns) occurs. Although the designed lifetime of the reactors is about 30 years, retubing
is required after some 15 years. For unit 1, the conditions making this procedure necessary will be
reached somewhere between 1999 and 2002. For unit 2 this is expected to occur between 2005 and
2007.26 Retubing, however, is not allowed under the provisions of the NSA Agreement, and the
reactors should thus be shut down and decommissioned for good. While the Lithuanian government
would like to keep the reactors in operation for as long as possible (and at one point considered
retubing), both Agenda 2000 and the Accession Partnership Agreement with Lithuania endorse the
objective of closure. Since Lithuania has no domestic natural energy resources such as coal, gas or
oil, energy supply after unit 2 has been shut down could be problematic.

                                                
24  The Commission now refers to the closure dates for Kozloduy 1-4 as «not before 2001, pending on conditions being
met.» op. Cit., footnote 1, page 10, note 1.

25  Op. Cit., footnote 2, page 35.

26  Ibid, page 38. (Agenda 2000 speaks of the following closure dates: Ingnalina 1: 1998, Ignalina 2: 2000.)
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Slovakia

Slovakia has not taken on any international commitments concerning its nuclear reactors. Slovakia
has two VVER 440/230 reactors (Bohunice V1) and two VVER 440/213 reactors (Bohunice V2).
At another site, Mochovce, there are two other VVER 440/213’s of which one has recently been
taken in full operation, while the other is still under construction (scheduled to start operating in
Spring 1999). Mochovce 1 has been completed and brought into service without EU finance after
the EBRD withdrew from the project. Completion of Mochovce was linked to the closure of
Bohunice V1 and V2 which are still in operation and have serious safety deficiencies. The safety
level of the Mochovce plant has been confirmed by RiskAudit (a group of experts from the French
and German safety authorities) to conform with IAEA safety recommmendations.27

4. The road ahead

At present, the differences between the energy sectors or markets within the EU and those in Central
and Eastern Europe are both manifest and manifold. One remarkable difference is the importance
of nuclear-generated electricity as a share of total electricity output, compared in both regions. While
trend predictions in the West are evidence of a declining nuclear sector28, nuclear energy in Central
and Eastern Europe still accounts for 30% of electricity-generation on average. This large share of
nuclear energy is likely to be maintained in the future, and even increased as some countries are
expanding their nuclear energy programmes.

As stated above, the countries in Eastern and Central Europe and in the former Soviet Union are
hesitant to shut down older-design nuclear reactors, and this is of continuing concern to the European
Union. But for many countries the amount of money made available by the West is insufficient to
reach Western safety standards. While almost ECU 850 million has been made available by the EU
since 1990, only one third of that amount has actually been put to use through loans and payments.29

 To give a rough indication of the scale of the undertaking, it has been estimated in Agenda 2000 that
the amounts needed for the improvement of nuclear safety in the Applicant Countries over the next
ten years are between 4 and 5 billion ECU.30  In its replies to the Court of Auditors’ Special report
No 25/98, the Commission considered that an amount of ECU 50 billion to 60 billion would be
required to close down or modernize the 65 nuclear reactors in Eastern Europe and the countries of
the former Soviet Union31. (It is not clear whether other nuclear facilities than reactors are included
in this estimation, and no timeframe is given.) 

                                                
27  European Parliament Committee on Research, Technological Development and Energy, Report on the
Communication from the Commission on nuclear sector related activities for the Applicant Countries of CEE and the
NIS. (Rapporteur: Gordon Adam) DOC. A4-0088/99, 22 February 1999, page 9.

28  David L. Bodde: «Strategic Thinking about Nuclear Energy: Implications of the Emerging Market Structure in
Electric Generation.», in: Energy Policy, Vol. 26, No. 12 1998, pp. 957 - 962.

29  Op. Cit., footnote 12, page 4, paragraph 1.3.

30  Op. Cit., footnote 3, page 58.

31  The Commission’s Reply to the Court of Auditors’ Special Report No 25/98, Official Journal C 35, 9 February 1999,
page 39.
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In the mean time, many utilities in Eastern and Central European countries, in particular in the
Applicant Countries, have found their own financial means for the improvement of the safety and
performance of their reactors32, and have also completed new reactors without EU finance. While
the financial efforts made by these countries themselves indicates a positive trend in safety culture
and a return to self-help, the amount of money made available by the West, even if considered to be
a large amount, is still insufficient to reach Western safety standards. Western (or EU) leverage is
therefore small, and tough conditions and timetables are unlikely to be accepted or implemented.
This, among other factors, has led the Contzen Panel to conclude that a rigid application of
conditionality by the EU (Commission) does not necessarily serve the principle objective of the
assistance programmes, i.e. improving nuclear safety in the East.33

The approach of the Commission in this matter, as well as the workings of  and results achieved by
the nuclear safety components of the PHARE and TACIS programmes, have been subjected to
serious criticism from the Court of Auditors in its latest Special Report concerning EU operations
in the field of nuclear safety.34 The main points of criticism deal with the slowness of
implementation, the lack of transparency in the structure of the budget as well as in the contracting
procedures, and the lack of coordination between donors, recipients, the IAEA, the EBRD, for which
the Commission is responsible under the G-24 mandate. The Court of Auditors has also found fault
with the Commission over its overall intervention strategy vis à vis older-design nuclear reactors,
decommissioning and dismantling and waste management. In the eyes of the Court, the
Commission’s strategy is still confused and undefined, which leads the Court to conclude that short-
term objectives have not or too slowly been achieved owing, in part, to «ambiguities at the strategic
level».35 Lastly, the Court of Auditors questions the Commission’s method, and is of the opinion that
the Commission has over-delegated its responsibilities in the planning field, thus undermining its
authority and independence.

The European Parliament Committee on Research, Technological Development and Energy, in a
recently adopted report36, subscribes to the Court of Auditors’ main findings and criticisms. But as
far as the Commission’s strategy for older-design reactors is concerned (i.e. insisting on the closure
of non-upgradable reactors), the Committee has taken up a position in agreement with this. The
Committee insists that safety assistance to first generation reactors (which are considered to be non-
upgradable) should be limited to short-term safety improvements only; that no funds are used to
prolong operation of these reactors; and finally that no funding for other units is granted «without
securing a clear undertaking that first generation reactors will be decommissioned once and for
all.»37

                                                
32  Op. Cit., footnote 2, page 18.

33  Ibid., pages 20-22 (see also page 7).

34  Op. Cit., footnote 12.

35  Ibid, page 22, paragraph 6.2.

36  Op. Cit., footnote 27.

37  Ibid., page 6 (points 9, 10 and 14 of the Procedural Page).
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This Parliamentary Committee has also subscribed to one of the Court of Auditors’ main
recommendations in relation to the assistance programmes, which is that priority attention should
be given to the establishment of a system of nuclear indicators, in conjunction with the IAEA, that
will enable the effectiveness of the programmes and the progress made at each power plant to be
measured. However, while the Court of Auditors’ Report specifically states that these indicators can
(or should) be used to measure the effectiveness of the programmes as well as the progress made on-
site38, the Committee report only calls for the development of indicators to measure progress in
safety standards39. Thus, the effectiveness of the EU Programmes dealing with nuclear safety can
only be measured indirectly, i.e. through the assessment of the actual progress made as regards safety
developments at each plant, and, inevitably,  some time after the measures have been implemented.
Furthermore, on-site safety developments are only partly (and in some cases to a very small extent)
dependent on EU assistance programmes. Measuring the effectiveness of these programmes in this
way will therefore continue to be a difficult task.

In its reply to the Courts’ Special Report, the Commission has accepted some of the criticisms while
refuting others. The Commission’s principle argument in defence is that the reasoning of the Special
Report is flawed in the sense that the objective of the assistance programmes has never been to
«bring the stock of Soviet-designed reactors up to a level of safety in line with international
standards», but instead has always been confined to «helping the recipients to meet their own
responsibilities in the field.»40

During the Plenary Session held in Strasbourg on Thursday 11 March 1999, the European Parliament
adopted a resolution on nuclear related issues in Central and Eastern Europe and the New
Independent States41. With this resolution, the Parliament adopted the aforementioned report of the
Committee on Research, Technological Development and Energy (‘Adam report’) as a whole. The
principle course of action endorsed by the Parliament is for the Commission to formulate, in
cooperation with the CEE and NIS countries and with NGO’s and local representatives, an energy
strategy for each of these countries. Within these energy strategies, firm commitments are to be made
as regards the closure of ‘first generation’ reactors and the urgent upgrading of the other reactors in
operation. In addition to agreeing on clearly formulated energy strategies, the European Parliament
calls on the Commission to seek an accord with the CEE and NIS on safety standards and regulation
for the construction and operation of nuclear power stations, the fuel cycle and transport conditions
of radioactive materials. Such an international agreement should be reached within the framework
of the International Convention on Nuclear Safety and with Euratom42.

IV. CONCLUSIONS

A great deal has been achieved by the nuclear safety components of the PHARE and TACIS
programmes over the last seven years. But some actions undertaken within the framework of both

                                                
38  Op. Cit., footnote 12, paragraph 6.3, page 23.

39  Op. Cit., footnote 27, point 7, page 6.

40  Op. Cit., footnote 31.

41  Minutes of the European Parliament of 03/11/99, pages 138-142

42  Ibid., page 139.
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programmes have been (self-)contradictory. For example, in 1995 and 1996 PHARE conducted a
seismic upgrading project for the Kozloduy 1-4 units. Given that these units were supposed to be
closed down in the short term, this project effectively supported the extension of the lifetime of these
reactors.43

The Contzen Panel is of the opinion that the best way to ensure safe operations of nuclear facilities
in Central and Eastern Europe is through cooperation with local regulatory authorities. The
precarious financial and political situations of these regulatory authorities is therefore of continuing
concern. Having strong regulatory authorities is a key requirement because the issue of safety does
not lose its importance once safety systems, comparable in quality to those in the EU, are put into
place. Maintaining safeguards is a continuing process. And although this applies to all countries
operating nuclear facilities, it is more urgent for those countries which face economic and political
uncertainty. It has been argued that «the single most important factor influencing nuclear safety and
safeguards in Eastern countries is not of a technical nature. It is the complete disintegration of the
political structures and the unprecedented economic decline of the Eastern countries.»44 This is quite
visible, and, as a rule of thumb, it can be said that at present only the countries that are more stable
politically and economically (notably the Applicant Countries of the first ‘wave’), have in place
reasonably well-functioning nuclear regulatory bodies.45

It should be noted that in principle there are no major political obstacles towards the goal of having
a safe competitive nuclear energy sector in an enlarged Union. Both  government authorities and the
nuclear industry in the CEEC fully accept the principles of the safety systems in use in the West.
Furthermore, all these countries have ratified the International Convention on Nuclear Safety. Where
political problems do come up they are usually rooted in economics, and negotiating these problems
usually takes the form of ‘bargaining’ with the West.46 The need for modern sophisticated equipment
for measurement, calibration, and surveillance is still tremendous. In other instances, political
problems can be traced back to the remnants of a culture based on secrecy rather than accountability.
As long as it is made clear that the interest of the EU is not to know how many kilogrammmes of
what is stored where, but rather to provide system assistance to operators and regulating authorities,
these problems can be dealt with quickly.

If it can be said that there is still a prevailing taste for secrecy in the East, than it can equally be
argued that there is a prevailing taste for confidentiallity in the European Union. The majority of 
contracts coming out of the assistance programmes are made to Western European companies, while
little use is made of Eastern expertise, skills, and materials. The European Court of Auditors has
criticized the lack of transparancy in the workings of the decentralized implementation systems (DIS)
of the PHARE programme, in particular in connection to the awarding of contracts resulting from
nuclear safety projects. According to the Court, the Commission has failed to prevent certain
countries and consultancies from enjoying more favourable terms of access to contracts than others.47

Assistence programmes are sometimes seen by Western European contractors and governments as

                                                
43  Op. Cit., footnote 9, page 32.

44  Op. Cit., footnote 7, page 1.

45  Ibid, page 60.

46  Ibid, page 29.

47  Court of Auditors’ Special Report No 3/97, page 25 (see also pages 17-19).
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strategic approaches to the energy markets in the East. Trade can help to achieve the common goal,
but it should be mutually beneficial. Western equipment may or may not be superior, but is  useless
if it cannot be readily integrated with the equipment already in place.

The Commission has made the achievement of safety standards comparable to those in existence in
the West not a condition for accession to the EU. From a safety point of view, however, it could be
argued that immediate practical and financial assistance should focus on those nuclear plant which
are in most urgent need of such assistance, and not only on those plant which will become EU
territory shortly. (The EU also favours projects in European Russia.) Nevertheless, both PHARE and
TACIS programmes have shifted their overall orientations from a ‘demand driven’ approach to a
‘pre-accession driven’ approach.48 As long as nuclear safety problems in the non-applicant countries
are not forgotten, then this shift of emphasis seems justified. Most of the Applicant Countries were
already relying on their own funding (by means of sales revenues) for the safety upgrading of their
NPP’s. This is why the Contzen Panel is advocating for a transition  from assistance to collaboration
in order to facilitate an eventual return to self-help. The Contzen-report is also calling for a
redirection of the financial support given by the EU from nuclear reactor safety to safeguards,
decommissioning, waste management, and, most importantly, assistance to Regulatory Authorities.49

The importance of support for local Regulatory Authorities as a key-element in achieving nuclear
safety, and the need for institution building in general, have been recognized by the Commission.50

*   *   *
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49  Op. Cit., footnote 2, pages 45-46.

50  Communication from the Commission to the Council, the European Parliament, the Economic and Social Committee,
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