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Executive Summary.

Since 1989 the European Commission has made available over ECU 700 million for nuclear safety programs in Central and Eastern Europe and the former Soviet Union, predominantly through the PHARE and TACIS programs.  Despite - and some might say even because of this investment - none of the nuclear reactors in the region, with the exception of one reactor at Chernobyl, has been voluntarily and permanently closed during the past decade.  Yet, both the G7 and the European Union has stated that such closures are a priority policy objective.   

Western Governments have, in particular, sought the closure of what is known as ‘high risk’ reactors - the first generation of Soviet design, VVER 440-230 and RBMKs.  However, governments in the region are ignoring the intention of agreements previously reached concerning these dangerous reactors and are continuing to operate facilities while disregarding the significant risks they pose.  In addition, western agencies have not been focused and determined enough to seek the desired closures.   Furthermore, grants and agreements never intended to increase the lifetime of high-risk reactors have actually been used as part of larger retrofitting programs while insufficient funds have been given to assist with decommissioning.  As a result, all the high risk reactors in accession countries are still operating.

The only way to achieve rapid progress is to make it clear that pre-accession aid will be conditional upon the closure of a number of reactors, notably: Kozloduy 1-4 (Bulgaria); Ignalina 1 and 2 (Lithuania) and Bohunice V1 (Slovakia). With the exception of Ignalina Unit 2, past agreements should have led to the closure of all of these reactors by 2000.  These agreements must be reinforced and the reactors closed down once and for all.

Agenda 2000 makes clear the Commission’s desire to see not only the closure of first generation high risk reactors but an increase in nuclear safety for the subsequently developed second generation reactors – the VVER 440/213 and VVER 1000 – to bring them in line with international or western safety standards.  The Commission has estimated the cost of modernizing these reactors at ECU 4-5 billion and proposed that the improvements be implemented over the next seven to ten years.  However, there are no other details of the proposed program.   

The Enlargement of the European Union raises the key question of just how safe reactors in new countries entering the EU must be.  As standards and safety of nuclear facilities fall under the authority of national Governments, there is no uniform Western European safety standard to which new members have to conform.  Given this situation, it appears very unlikely that entry by Accession countries into the Union as currently proposed by the European Commission would in practice lead to higher nuclear safety standards.    On the other hand, the September 1998 decision by EU Justice Ministers requiring changes in the standards so that nuclear safety “reaches a level corresponding to the technological, regulatory and operational state-of-the-art in the Union” would require substantial action. 

Despite this confusion, Agenda 2000 and other Commission documents call for the potential extension of the Euratom loan facility and the possibility of new funds from the Instruments for Structural Policies Pre-accession (ISPA) for the modernization of reactors.  Consequently, new sources of funds are being proposed without there being a clear picture of what those funds will be used for. This does not inspire confidence especially given the EU’s poor track record in achieving agreed upon policy objectives in the past.

Former Eastern Germany is the only example where operating and partly built Soviet designed and constructed reactors have entered into the European Union.   An economic analysis of the costs of bringing these reactors up to German safety standards led to them being abandoned.     A similar analysis needs to be undertaken for each of the proposed reactors to assess the costs and benefits of trying to bring them in line with  ‘state-of- the-art in the Union’ safety standards, as mandated by the EU Justice Ministers.

Prioritizing investment in replacement power for dangerous reactors is another approach, which must be used to encourage the closure of high risk reactors. The Commission has stated its intention of using financial tools in this way but has singularly failed to deliver in this area.  Unfortunately, this lack of strategic investment is mirrored by the major international financial institutions in the region: the European Investment Bank (EIB), the European Bank for Reconstruction and Development  (EBRD) and the World Bank have also largely failed to prioritize non-nuclear lending to countries with the most dangerous reactors.    Furthermore, the April 1998 Memorandum of Understanding between the International Financial Institutions and the European Commission on preparing countries for accession in the EU failed to prioritize loans for replacement capacity for nuclear power plants.

In the CEE and CIS regions, energy is used far less efficiently than in the European Union, implying large energy savings potentials. Coupled with the massive over-capacity of power stations, this offers a unique opportunity for quick and decisive action to phase out nuclear power.  However, the demise of the nuclear industry within the European Union and the failure of the industry to expand into other parts of the world make CEE, in the eyes of the western European nuclear constructors, one of the last hopes for a moribund industry.   As a consequence there is reluctance by those bodies influenced by the nuclear industry to criticize activities in Eastern Europe, as they do not want to risk disenfranchising scarce potential new customers.   Furthermore, the closure of reactors is likely to lead to their replacement by gas fired power stations. This would be seen by some as against the interests of the EU, as the rapidly increasing use of gas for electricity generation within the EU means that any competing demands for Russian gas would be undesirable.

As the opening Accession negotiations on the implications for the environmental acquis within the energy sectors approach, it is clear that definite closure dates and safety objectives must be agreed.     Unless these are established from the outset we are likely to see the long-term operation of unsafe reactors in CEE.  Furthermore, with entry into the Union, new member states or their power utilities will be able to export “dirty” electricity throughout the Union.   The closure of the majority of the high-risk reactors can and should be undertaken by the year 2000, and pre-accession funds should be conditional upon concrete closure dates to facilitate this.  In addition, the International Financial Institutions must be encouraged to retarget their investments in order to support these objectives.  In this way the enlargement of the European Union can make a real and lasting contribution to increasing nuclear safety in Central and Eastern Europe and the Former Soviet Union and reduce the risk posed to the citizens of Europe and indeed the rest of the world.

Introduction.

In the past five years the European Commission has published two papers which give an overview of Nuclear Safety in Central and Eastern Europe (CEE) and the Former Soviet Union or Commonwealth of Independent States (CIS). These are: 

1. Communication from the Commission to the Council and the European Parliament: Nuclear Safety in the Context of the Electricity Sector in Central and Eastern Europe and in the CIS
.

2. 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
.

These documents set out the Commission’s understanding of the current situation and are designed to facilitate policy discussions with the European Parliament and the Council of Ministers.  The second document has yet to be discussed within the Parliament and the Council.  These discussions and the subsequent decisions on the EU’s future strategy as well as its prioritization of grants and loans to reduce nuclear risk are of particular importance at the present time, for the following reasons: 

· The Enlargement of the European Union will increase the potential funding available for reducing the risks associated with nuclear facilities.  The financial resources will initially be available through pre-accession and accession funds.   The Commission has envisaged that in total ECU 45 billion will be made available for the potential new members.   Furthermore, the European Union and its associated institutions make available considerable funds for energy projects.    In one year alone, 1996, a total of ECU 7.5 billion in grants (ECU 1.47 billion), loans (ECU 5.77 billion) and credit guarantees (ECU 270 million) were awarded
. 

· New Members of the Union will have to conform to the environmental acquis (body of legislation), the exact costs of which are unknown but are expected to be between ECU 100-200 billion.
  Given the enormity of the tasks required, prioritization within the environmental sector will have to take place as it is not expected that full implementation of the acquis will occur prior to Accession.

· Once technical barriers are fully overcome, electricity exchange between accession countries and EU Members will take place freely.   Until full harmonization has taken place, this could lead to electricity produced at a lower environmental standard in the new Member States then being used widely throughout the Union, in effect circumventing existing EU environmental regulations for power producers.   

Despite the significant budget associated with Western initiatives on nuclear safety, there has not been a satisfactory reduction in risk to the environment or to the citizens of Europe which reactors in CEE or CIS pose.  To date, ECU 1.557 billion has been given by the G24 for nuclear safety projects in the regions, including ECU 725 million funded through the Commission’s TACIS and PHARE programs.   However, the stated objective of Western Governments, dating from the early 1990s, to seek the closure of the most dangerous reactors in the region has decidedly not been achieved.  Since then only one reactor has been permanently closed, Chernobyl unit 1.  

The final decision on whether or not to continue operating CEE or CIS reactors in their current condition lies with the relevant Government, utility and/or regulator.  However, Western interests have influence within these bodies and have often failed in their stated objectives to significantly improve nuclear safety standards or to facilitate the closure of the reactors in question.

During the coming months, the European Parliament will begin it’s discussions on the “Communication from the Commission to the Council and European Parliament on nuclear sector related activities for the applicant countries of Central and Eastern Europe and the New Independent States. At the same time, the Commission will begin negotiations in November on the requirements for new Members to fulfil the environmental and energy acquis. It is hoped that this report will be taken into consideration during these discussions and will facilitate a final outcome that dramatically improves the standard of environmental protection and nuclear safety in accession countries and sees the rapid closure of the most dangerous reactors in the region.

Nuclear Safety Objectives.

In Agenda 2000, published in July 1997, the Commission recognizes the importance of nuclear safety in CEE both for accession countries and for the Union as a whole:

The problem of nuclear safety in some candidate countries causes serious concerns to the EU, even independently of enlargement, and should be urgently and effectively 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.   Public opinion is likely to be increasingly sensitive to nuclear safety as a consequence of some nuclear power plant problems in acceding countries, and this could affect major community policy developments in this field
.

In order to deal with this, Agenda 2000 calls for the implementation of nuclear safety programs throughout the region, the scale and objectives of which are based on the design of the reactors in question, as outlined below:


Where western-designed nuclear plants are in use, at Cernovoda in Romania and Krsko in Slovenia, developments should be monitored to ensure that operations comply with the appropriate safety standard.


Where the safety of Soviet-designed nuclear stations which are in operation or under construction, can be upgraded to meet international safety standards (VVER 440-213s and VVER 1000-320s), modernization programs should be fully implemented over a period of 7-10 years.  (This applies to Dukovany and Temelin in the Czech Republic, Paks in Hungary, Bohunice V2 in Slovakia, Kozloduy 5 and 6 in Bulgaria, as well as Mochovce in Slovakia).


The time-tables agreed by the Governments concerned, subject to certain conditions, for the closure of non-upgradable units must be respected (This applies to units 1-4 at Kozloduy in Bulgaria, Ignalina in Lithuania and Bohunice V-1 in Slovakia).

First Generation Reactors - VVER 440-230s and RBMK.

The international community has declared that a number of reactor designs have such safety deficiencies that their long-term operation should not take place.   Furthermore, the G7 have declared that they are committed to seeking their early closure.
     The urgency of the task was underlined by a United States Government report whose main conclusions can be seen in table 1.

Table 1: Summary of Conclusions of US Department of Energy’s Most Dangerous Reactors Report

Reactor
Comment

Kozloduy –Bulgaria
With 6 out of 7 leading accident indicators below average, operation of the Kozloduy nuclear power plant is truly a high-stakes gamble.

Ignalina – Lithuania
Mounting problems and pressures at the Ignalina nuclear power plant are increasing the risk of an accident.   Conditions that are deemed so important in the West for preventing accidents (like conservative “forgiving” plant design; adequate funds; and strong regulatory oversight) are simply absent at Ignalina.

Bohunice – Slovakia
Lacking containment, a serious accident at Bohunice would likely be more akin to Chernobyl than TMI because a direct release of radioactive material into the environment would almost certainly be involved….   Given Slovakia’s location in central Europe, the impact of radiation release could be felt by hundreds of thousands of people.

As a consequence, the G24 Nuclear Safety program has prioritized grants for this type of reactor, as can be seen in Figure 1.  In total ECU 542 million have been granted for high-risk reactors since 1989
.   This prioritization is in part manifested in the establishment of a specific fund; the Nuclear Safety Account (NSA) administered by the EBRD, which was set up in 1993 specifically to provide grants for short-term operational improvements in return for accelerated closure agreements. 
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1.1.1 Existing Closure Agreements.

Since 1992, multilateral and bilateral efforts have led to a number of closure agreements for the reactors in question including: 

Kozoludy, Bulgaria: On June 16th 1993, the first NSA agreement was signed, which granted 24 MECU to the Units 1-4 of NPP Kozloduy. The agreement called for the closure of Units 1-2 by the spring of 1997, when upgrading of Kozloduy 5 or 6 and the construction of the Chaira pumped storage hydroplant would be complete. Units 3 and 4 were scheduled for closure at the end of 1998, by which time both Kozloduy 5 and 6 as well as three district heating co-generation units would have been upgraded
. 

Ignalina, Lithuania: A concrete date has never been set for the closure of Ignalina, despite the awarding of an ECU 35 million NSA grant in February 1994.  In principle NSA grants should only have been released with clear closure guidelines in place.  It was widely expected that unit 1 would be closed in 1998, unless it was re-licensed by the Safety authorities  (this was later delayed until May 1999) and unit 2 in 2002.  However, rather than mandate specific closure dates, the NSA agreement called for tighter safety checks and insisted that neither of the reactors would be re-channeled
 (an extensive program which involves the replacement of the reactor core and extends the life of reactors by about 15 years). 

Bohunice, Slovakia: On 14th May 1994, the Slovak Prime Minister signed a resolution which committed Slovakia to closing Bohunice as soon as Mochovce enters commercial operation, or by the year 2000 at the latest
.

Current Proposals.

Despite the above listed agreements, all of the reactors in question are still operational and, given the recent statements by the relevant governments and regulators, it would appear that they are proposing to do so well beyond the time-limits already proposed.

Kozloduy:  Agenda 2000 now suggests that closure of units 1 and 2 could be achieved in 2001, with units 3 and 4 following in 2001/2
.    The Government of Bulgaria has recently announced that it intends to operate units 1 and 2 until 2004/5 and units 3 and 4 until 2008-12.
    However, on October 5th 1998, the head of the Government’s Energy Committee announced that the first two units would be closed in 2004 and units 3 and 4 in 2014.

Slovakia: In April 1996, the Slovakian Electricity utility signed a contract for the gradual safety upgrading of Bohunice V-1 with the consortium Rekon, formed by the Nuclear Power Plant Research Institute, Inc. Trnava and Siemens. The price of the contract is 5.5 billion Sk while the total costs of the upgrading are about 6.4 billion Sk. (ECU 250 million).   The upgrading will be performed during extended refueling outages between 1996-1999.   It now appears more likely that the reactors will be closed in 2003 and 2006.
     Furthermore, the Head of Delegation at the recent International Atomic Energy Agency General assembly stated that “the gradual reconstruction is ongoing since 1996 till 1999 with goal to increase the safety to the internationally acceptable levels for remaining operational life-time”
.   Assuming a 30-year operating life would therefore lead to closure in 2008/10.

Lithuania:  A Lithuanian Government representative recently stated: “In accordance with our plans, nuclear energy shall play an important role in the electricity production in Lithuania, at least until the year 2010…. The SAR [Safety Analysis Report] and RSR [Review of Safety Analysis report] recommendations are accepted and there is no need to prepare the station immediately for permanent shutdown and decommissioning”.
    It is clear that the Lithuanian Government is now no longer envisioning early closure – current plans indicate that closure dates as late as 2005 for unit 1 and 2010 for unit 2 are envisioned.
  

Clear Closure Dates.

Clearly, the operators in question are now intent on the long-term operation of the reactors concerned.  This action must lead to a radical rethink of the West’s nuclear safety program, in particular the NSA, as it is clear that they have failed in their objectives.  The only way, at this stage, to avoid the longer-term operation of these highly dangerous reactors is if the International Community takes a firm line and demands during the pre-accession negotiations that rapid closure of these reactors takes place.  Underused existing generation capacity and large potentials for energy efficiency improvements exist, and mean that rapid closure of each of these reactors could be achieved with relative ease, as can be seen from the table below.

Table 2: Generating Capacity of Countries with High Risk Reactors:

Reactors
Installed Capacity of “High Risk” reactors(MW)
Total Capacity

(MW)
Peak Demand

(MW)

Kozloduy 1-4

1 760
12 540
7 200

Ignalina 1,2 

2 500
6 324
2 086

Bohunice V1

880
7 171
4 368

Given the current situation in the energy and electricity sector, it is clear that rapid and in some cases immediate closure of reactors could occur.  However, what is lacking is the political will to do so.    We would therefore recommend that the dates outlined in table 3, which are based on previous agreements, are reactivated and fully implemented.    

Table 3: Proposed Closure dates for High Risk Reactors of Accession Countries.

Reactors
Closure Dates

Kozloduy 1-4

2000

Ignalina
Unit 1 1999

Unit 2
2005

Bohunice V-1
2000

1.2 Second Generation Reactors - VVER 440-213 and VVER 1000.

Despite the existence of a well-established G24 Nuclear Safety Co-ordination Unit located within DG XI of the European Commission, views differ as to the most appropriate action to take with regard to the second generation of reactors.   In particular, the international bodies involved are promoting different standards to which these reactors must conform, as can be seen below:

· Agenda 2000(July 1997):   “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 program should be fully implemented over a 7-10 year period”
.

· Commission’s Document (March 1998): “to bring the general standard of nuclear safety [including the management of radioactive waste] up to a level that is comparable to that which prevails in the EU”
.      

· Council of Ministers (September. 1998): nuclear safety must be enhanced “so it reaches a level corresponding to the technological, regulatory and operational state-of-the-art in the Union”
.

Despite the lack of agreement and confusion concerning the standards required, Agenda 2000 states that the safety program will cost 4-5 Billion ECU
.    It also states that the upgrading program should be implemented over a 7-10 year period.   However, the Commission later recommends that “ the upgrading undertaken by the countries [should be] rapidly and effectively implemented”
.  Clearly, more clarity, consistency, and detail are needed, and a review of the underlying objectives, associated costs, assistance, and timeframe regarding the achievement of appropriate safety standards is in order. 

1.2.1 International Safety Standards.

On the international level there are no legally binding safety standards for reactors.    Following the Chernobyl accident in 1986, organised by the International Atomic Energy Agency (IAEA), an International Nuclear Safety Advisory Group (INSAG) was established.    This group’s duties include “serving as a forum for the exchange of information on nuclear safety issues of international significance, and formulating, where possible, common safety concepts”
.      In 1988, the IAEA published the third INSAG report that was designed to help in the “quest for excellence in the safety of nuclear power plants by setting out underlying safety principles”.    Although the report acts only as a guideline rather than a requirement for action, it does contain targets for nuclear reactors in regard to accidents with significant off-site releases of radiation.  In particular, INSAG calls for two basic standards for reactors, those for operating (older reactors) and those for reactors under construction.    In differentiating between these two groups, the IAEA employs different rates of probabilities for serious accidents.   A methodology called Probabilistic Safety Assessment (PSA) is used.     This is expressed as the likelihood of a core melt accident per year of reactor operation.    This type of analysis has its critics, who note that it cannot adequately consider human error and series failure (i.e. errors or failures in one sector that may have a direct impact on other back-up or redundancy systems).   The IAEA’s basic safety principles require the following PSA standards
:

· For Operating Reactors, the core melt frequency should not exceed 1 per 10-4.

· For New Reactors, under construction, the core melt frequency should not exceed 1 per 10-5
Table 4: PSA Calculations for 2nd Generation VVER Reactors in Accession Countries

Reactor Type
Reactor
PSA Result

VVER 440-213
Dukovany, 1
1.8 x 10-4


Paks, 3
5.0 x 10 -4

VVER 1000-320
Kozloduy, 5,6
3.7 x 10 -4


Temelin, 1
7.6 x 10 -5

The PSA analysis published by the IAEA for Soviet designed reactors operating in the CEE region is shown in table 4.  On the basis of the IAEA guidelines, the VVER 440-213 and 1000-320 analysed clearly do not conform to the requirements of already operating reactors.   Furthermore, it is unsurprising but important to note that reactors of the same design can have significantly different risk assessments.

On June 17th 1994, the Vienna Nuclear Safety Convention was adopted and entered into force on 24th October 1996.   When negotiations first began on the Safety Convention, German Environment and Nuclear Safety Minister Klaus Topfer stated that “we are absolutely decided that we will need legally binding commitments”.  He also added that the code would have to be backed by mandatory verification and the threat of sanctions
.   However, the Convention’s final mandate was different and it now acts by “encouragement and peer-review” rather than by setting strict standards and mandatory requirements.      Therefore, although all the accession countries with nuclear power plants have signed, ratified or adopted the Convention, it cannot in reality truly enforce any particular safety standard.
  This underlines the importance of the accession process taking positive and firm action to reduce nuclear risk. 

1.2.2 Western Safety Standards.

Within the EU there is no common nuclear reactor safety standard. As at international level, safety objectives and nuclear standards vary across the Member States.  In addition, the setting of specific safety targets and subsequent requirements are left to the individual governments and regulatory bodies.    The decision to allow nuclear standards to be nationally decided is founded in the Euratom Treaty of 1957 which fails to call for specific Community wide nuclear safety standards; any mention of specific targets is conspicuous by its absence.    However, Euratom does call for specific standards in certain areas, notably: health and safety and uranium mining.

The White Paper on Energy Policy produced by the Commission in 1995 gives further clarification on this issue:

The European institutions have responsibilities under the Euratom Treaty, which permit the development of nuclear energy in conformity with the rules and policies at a national level
 – (emphasis added).

Therefore, at the present time, the European Union has no competence to set nuclear safety standards for nuclear power plants and other nuclear facilities within Member States.   This lack of competence is not without its critics and ideas have been put forward for the establishment of a European Nuclear Safety Inspectorate
.   However, even if a proposal were put forward and adopted - which is extremely unlikely given the opposition from a number of member states - it would not be in force until well after it were needed for assessing appropriate nuclear safety standards for Accession countries.

1.2.3 State of the Art.

The recent declaration by the Council of Ministers that nuclear safety in the candidate states should be enhanced “so it reaches a level corresponding to the technological, regulatory and operational state-of-the-art in the Union”
 offer clearer guidelines for the Accession countries.   In particular, given that so few reactors have been ordered and built within the European Union in the last decade a “state of the art” objective can be modeled on a handful of reactors.  Of specific relevance is Sizewell B in the United Kingdom, which was completed in 1995.    At that time, the Government body responsible for overseeing public health and safety (including nuclear safety) - The Health and Safety Executive - stated that a large-scale release of radioactivity should not occur more than once every 10 million years. 
.   As has been shown in Table 5 the Sizewell B safety analysis is several order of magnitudes lower than that calculated for the second generation of VVERs.

1.3 Conclusions on Safety.

We believe that the first generation of Soviet designed reactors can and must be closed in the very short term; the majority by 2000.    This is technically possible from both a nuclear and electricity supply viewpoint.  In order for this to occur the European Commission and the International Financial Institutions must assist with the development of alternative, non-nuclear energy sources, which must be prioritized over all other energy programs.  Furthermore, pre-accession funds must be conditional upon the agreement of a near term closure of high-risk reactors by the revised dates already outlined above.

What cannot be stressed enough is the need for definitive closures dates to be set.   In any agreement, the closure must not be conditional upon the introduction of named alternatives.    This occurred in the agreement for Kozloduy and because these specific projects were not introduced no closure could be enforced.    As we have recommended, most of these reactors can and should be closed by 2000.
The second-generation reactors, VVER 440-2213 and VVER 1000-320, also pose an unacceptable risk to the citizens of Europe.  The current proposals from the European Commission for the reactors to conform to Western or International Safety Standards do not necessarily lead to higher safety standards as there are no uniform and binding standards to apply.  In the light of this, the Council of Ministers requirement for safety standards to conform to “state of the art” practices in the EU offers a more definable goal.  Furthermore, such a standard would reinforce the current trend to increase nuclear safety within the European Union as a whole. 

However, as such a standard would not be an easy objective to meet, we propose that each reactor be assessed on a case by case basis. Such an analysis must be mandatory and part of the pre-accession negotiations, as should a full public debate on the future of each reactor.  In such a debate, the operators should show how the Council of Ministers’ safety objectives would be met and at what cost.  Furthermore, a least cost analysis should be undertaken for the reactor in question to assess the economic viability of continued or future operations.  We believe that such analysis would show that any upgrading and continued operation is prohibitively expensive given the availability of alternatives.  Indeed, when such an analysis was undertaken in former Eastern Germany it led to the abandonment of the reactors in question at Greifswald and Stendal.  

Nuclear Waste.

Nuclear waste causes technical, economic and political problems for the nuclear power industry around the world, and CEE is no exception.   To date, much of the international attention has been concentrated on the apparently more immediate dangers of reactor operation.  However, the problems of radioactive waste management are just as acute.

Prior to the major political changes in the region, all nuclear fuel was supplied by and subsequently returned to Russia where it was reprocessed and the plutonium removed.  As a consequence of this approach, there have been no provisions made for the medium or long-term management or disposal of spent nuclear fuel in CEE.  In 1995, the Russian Government passed three decrees affecting the return of spent nuclear fuel to Russia.  As a result, under Russian Environmental Law it is only possible for spent fuel to be accepted into Russia for the purposes of reprocessing after which all waste must be returned.
  However, although it is now legal for spent nuclear fuel to be sent to Russia, provided it is reprocessed, the countries concerned are not sending significant volumes.   This may be due in part to the high price,  $1000/kg, that the Russian nuclear Ministry (Minatom) is now demanding for reprocessing (previously it was thought that Minatom was charging $650/kg)
.  

As a result, on-site temporary storage capacity for spent fuel in most CEE countries is close to or already full.  Western firms are currently involved in the construction of medium term storage facilities for the spent nuclear fuel and such efforts may alleviate some of the problems on the short term, but they fail to solve the countries’ radioactive waste problems in the long-term. – For more details see the specific country studies accompanying this report.

The situation at the Russian reprocessing plants is also of grave concern.   In July, Yury Vishnevsky, the head of the federal control of nuclear and radioactive safety, said at the briefing in Moscow that Gosatomnadzor  (the Russian nuclear regulatory body) considers the situation concerning the storage of radioactive waste at the Mayak reprocessing facility to be potentially catastrophic
.   Spent nuclear fuel from both the RBMKs and VVER 440 continues to be sent to the Mayak facility.  Current lack of environmental regulations and failure to enforce those that are in place mean that Mayak does not conform to EU standards. Therefore the sending of spent fuel by actual and potential member states should be prohibited.

In addition, as Russian environmental law requires that spent nuclear fuel can only be imported on the condition that it is reprocessed, and the only site for reprocessing of VVER 1000 fuel is the incomplete plant at Krasnoyarsk-26 – or RT-2; then the export of fuel from VVER 1000 reactors to Russia should also be prohibited.   Construction at this facility has been halted for a number of years, due to lack of funds and it appears unlikely that it will ever be completed.  

Given all these concerns, the prohibition of reprocessing of spent nuclear fuel in Russia by all Member States and Accession countries should form part of the accession negotiations.

1.4 Decommissioning.

Under most modern Western European licensing agreements, the operator or owner of a nuclear reactor is required to set aside a percentage of the reactor’s revenue for decommissioning.   However, the level of funding and the degree of financial independence of such funds can vary.  Furthermore, even in systems where a clear decommissioning strategy has been required from the beginning, it is possible that, due to lower generating capabilities or shorter lifetimes than were predicted, it will not be possible to meet the full cost of decommissioning using the originally predicted revenues and corresponding pay-ins.    

In many cases in CEE no funds were initially set aside for decommissioning and in some cases there are still no funds being generated even now. Where funds are being put aside,  they often fall below what is necessary.  It could be argued that the early closure of these reactors will result in an even greater financial burden as it will both reduce the time to accumulate sufficient funds for decommissioning and bring forward the date when those funds will be required.

The most detailed analysis on actual decommissioning costs for Soviet designed reactors was undertaken in former Eastern Germany.   Following unification and the closure of the reactors, economic analysis was undertaken to assess the costs of decommissioning for a number of reactor designs.  Based on this analysis the Oko Institute estimated that the cost of decommissioning reactors in Slovakia would be in the range of 2, 250 – 3 350 DM per kW
.   While in Lithuania some estimates for the cost of decommissioning Ignalina and final storage of radioactive waste are as high as $2.5 billion (see Lithuanian country section for more details).  Taking this range and applying it to the reactors throughout the region, the cost of decommissioning would be 30-45 billion DM. (ECU 15-23 billion).

Decommissioning represents a considerable financial burden on the operators and owners of reactors.  As a result there are little if any incentives for operators to initiate closure and face the subsequent economic and social burdens.   It is unrealistic to expect the western agencies to fund the full decommissioning costs of the utilities, but making available grants which are directly tied in to guarantees of early closure, would do a great deal to help get the decommissioning process going.  These funds could be transferred from those same programs that currently support the operation of such reactors, for example the NSA.

No Targeted Investment

For nearly a decade it has been recognized that international financing would be required to assist countries to facilitate the rapid closure of reactors.   The Commission has emphasized this when it stated, in 1993, that: 

“A clear priority should be given to investments which are conducive to the early shutdown of less safe nuclear power plants.    In particular, green field investments should preferably be located in such a way to effectively substitute existing less safe nuclear power plants.”

Since 1989, the European Bank for Reconstruction and Development (EBRD), the European Investment Bank (EIB) and the World Bank have lent a total of ECU 33.8 billion to projects in the region.  The energy sector received the largest share, 20%, totaling ECU 6.78 billion.  Of this amount, ECU 3.4 billion was for electricity sector projects, (which includes thermal power plants, rehabilitation of existing power plants, renewable energy sources, energy distribution and energy efficiency and conservation measures)
. Figure 2 shows the breakdown of the electricity sector projects by country.

[image: image10.emf]


Despite claims by Western Governments and institutions that they are seeking to assist countries in closing the most dangerous reactors, surprisingly little non-nuclear energy lending seems to have taken place to support this process.    As can be seen, with the exception of Ukraine, lending within the electricity sector from the International Financial Institutions (IFIs) has not been targeted to the countries where closure of reactors, i.e. Armenia, Bulgaria, Lithuania, Russia, Slovakia and Ukraine, would be expected.
In April 1998, a Memorandum of Understanding (MoU) was signed by the IFIs and the European Commission to increase co-operation for pre-accession preparation for countries in CEE.
   The MoU called for the IFIs to co-ordinate their financial assistance instruments to provide harmonized action in line with the Accession Partnership Agreements.  Along with the MoU, a preliminary list of priority projects in the areas of transport, environment and energy was identified.  The estimated cost of the 38 projects was some ECU 3.5 billion.    Listed below are those projects connected with the electricity sectors.

Table 5: Power Generation Projects included in European Commission MoU – April 1998.

Country
Project Description
Sponsoring IFI

Bulgaria
Improve environmental performance of the Maritsa East 3 thermal power plant
EBRD/EIB

Czech
Rehabilitation of the district heating system in Liberec with transfer  pipeline link to Turow power station
EBRD/IFC/NIB



Hungary
Reduction in carbon emissions through straw fired district heating system in Szekesfehervar
IBRD

Lithuania
The klaipeda Geothermal district heating Demonstration Project. 
IBRD

Poland
The Coal to Gas Conversion Project finances conversion of clean fuel-gas firing in coal fired boilers for municipal heating services.
IBRD


To undertake rehabilitation and environmental upgrading work associated with Elektrownia Rybnik, a large coal-fired power station in Upper Silesia.
IBRD


The Zakopane Geothermal project.
IBRD


The Stargard and Skiemienice geothermal power projects
IBRD

Romania
The Transmission energy project, UCPTE
EBRD

Slovakia
To base the Kosice energy system on geothermal
IBRD/NIB

It can clearly be seen that these proposed projects in the “energy and environment” field have generally failed to target the closure of the reactors in question.   Given the general over-capacity in CEE it is not necessary to replace exactly the capacity of the nuclear power targeted for closure with the same size alternative non-nuclear power station.    Instead a package of smaller loans and grants which focus on demand and supply side efficiency with renewable energy options needs to be developed.   This could and should have been a central theme to the April Memorandum of Understanding.

2 Importance of CEE to EU Energy Policy.

Prior to 1989 the fuel sources for power stations in CEE was largely irrelevant to Western consumers and companies.   However, due to the political changes in CEE and the growing interconnection of markets the fuel choice in a neighboring country or region can and does have an impact on the EU, in particular in two main areas: nuclear and gas.

2.1 Nuclear

Despite its historical strength within the predecessors of the EU, nuclear power is on the decline. (See figure 3 below
.) The industry’s political decline results partly from the fact that later entries to the EEC, such as Austria, Greece and Denmark are less supportive of nuclear technologies than were many of its founding members.  However, the main reasons for this decline is the widespread recognition that nuclear power should no longer receive support from the State at the high level it has previously enjoyed.  This, along with the introduction of less expensive and cleaner electricity sources, has made nuclear power uncompetitive and resulted in a dramatic halt in orders for new nuclear power plants. The collapse of new orders means that by the end of the millennium there will be no reactors under construction within any EU member state, a situation not experienced since the conception of the EEC.   As a result, the nuclear power plant vendors have begun to hunt overseas for new markets.     


At the beginning of the 1990s the nuclear vendors hoped that CEE would be a lifeline for their moribund industry.    It was expected that Western pressure and funds would be made available to replace the Soviet designed reactors with Western models.     This has not occurred and progress by Western firms to gain orders in the East, for technical, environmental and financial reasons has been slow.  However, a number of larger loans are under preparation for the proposed completion of reactors, including:

With International Financing sources: -

· Kozloduy 5 and 6 in Bulgaria - Euratom

· Kalinin 3, in Russia - Euratom

· Khmelnitsky 2 and Rovno 4, in Ukraine - Euratom and EBRD.

While bilateral projects are also underway: -.

· Mochovce, in Slovakia: Czech, French, German, Russian and Slovak financial sources

· Temelin, in Czech Republic, Czech, Belgium and US financial sources and potentially German and Japanese.

The Commission has proposed further community funds through:

· The increase in the ceiling on Euratom loans
 (at present ECU 1.2 billion remain from a ECU 4 billion budget)

· The use of  the Instrument for Structural Policies for Pre-Accession (ISPA)

2.2 Gas

In February 1975 an EC Directive (75/404/EEC) was introduced which discouraged the use of Gas for the generation of electricity.   However, in October 1990 this was revoked, creating what has been called the “dash for gas”. In the UK, for example, the result has been that virtually all-new power plants have been gas fired.   As gas develops into an increasingly important element of electricity generation, so the question of guarantees of supply have become paramount as can be seen in Figure 4 below.
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CEE countries use significant quantities of Russian gas and are dependent on other countries to provide them with sufficient supplies.  However, so are many countries in the Union.  As such it has been argued that the driving force behind the West’s nuclear safety program in CEE is partly due to the need to secure a supply of gas for the western European countries.
   The argument being that countries within the European Union who are increasingly dependent on natural gas to fuel power stations, wish to discourage CEE countries from using the same fuel source, as this will increase the competition and could lead to an increase in the price of the valued fuel.

3 Electricity Export.

In February 1997, the EU Directive on Rules for the Internal Market in Electricity came into force.  This Directive gradually opens up the EU’s electricity market to competition and enables large-scale consumers to purchase their electricity from a variety of sources, including foreign utilities. 
 Although the Directive will only affect very large users, it has set a precedent for freer movement of electricity on a European level and has encouraged more radical market reforms on a national level.  As can be seen in the table below, it is conservative estimated by the Commission, that by 2003, one-third of electricity sales in the Union will be made from third-party utilities.  

Furthermore, in some countries such as Norway, Sweden and soon to be the UK, there are no minimum thresholds on electricity sales and individual households can choose their electricity suppliers.  Therefore, although the Directive appears conservative in scope, it is expected that the market will encourage a much greater exchange of electricity than is currently the case.

Table 6: Predicted increases in EU electricity sales from a third party

Year
Threshold
Expected percentage of Sales.

1997
40 Gwh
23

2000
20 Gwh
28

2003
9 Gwh
33

3.1 Enlargement of European Union.

In most areas of industrial and economic activity, there is a large gap between the EU average and that of the accession countries. Within the energy sector, there are also significant differences in use patterns - well known are the different consumption and energy intensity levels.     In particular countries in CEE use energy much less efficiently than say the OECD.   A study by the International Institute for Energy Conservation reported that CEE countries use between two and seven time more energy to produce an equivalent unit of economic output than the OECD average.

There is also a significant price difference between the average price of electricity in CEE and the EU.  Most striking is the difference in electricity prices for households, where prices in CEE are about four times lower than the EU average.  Despite the significantly lower household price, the average household energy bill in CEE accounts for three to four times more of the total disposable income than the EU average.  However, in the industrial sector, energy prices in CEE are only 25-30% lower than the EU average.  In the EU, industrial energy prices are lower than household energy prices, whereas the reverse is true in CEE countries
.

It is recognized that price reform and transparency are major parts of the package of reforms necessary for accession countries.  However, progress has been slow. The main reason for this is the social problems that would arise from the rapid rise in household electricity prices required.    It is therefore likely that users in CEE will continue to pay lower prices for electricity that in the EU for some time to come.   However, the opening up of a pan European electricity market may encourage the export of electricity from CEE to EU where a higher price for the electricity can be charged. 

3.2 Differing Environmental Standards. 

The Commission outlines its current position on accession and the environment in its document “Guide to Approximation of European Union Environmental Legislation”
.  This lists the 70 or so Directives and 21 Regulations that make up the body of EU legislation to which new Members will have to align their national legislation and administrative practices - the so-called environmental acquis.  The Commission has stated that “while the adoption of the Union’s environmental rules and standards is essential, none of the candidate countries can be expected to comply fully with the acquis in the near future, given their present environmental problems and the need for massive investments”.

The Commission has estimated that the total cost of the environmental acquis is ECU 100-200 billion.  This cost estimate is very rough and does not include some key areas, including any financial assessment of the costs for the nuclear sector.   Despite this, it can be seen that the electricity sector – even excluding the nuclear sector - is estimated to already require the largest investment of all sectors, largely due to the requirements for atmospheric abatement technology to curb air pollution 

Table 7: Best Estimates for total environmental investments in the CEE

Sector
Total Investment (Billion ECU)
Cost/capita (ECU)
% GDP

Urban waste water
33.1
270
0.62

Industrial waste water
5
48
0.11

Drinking water
17.5
168
0.39

Air
53
483
1.07

Waste
9.7-23
93-218
0.21-0.5

Total
122
1168
2.9

Given the size of investment required to achieve full alignment with EU standards, it is likely there will be two distinct areas within the single market for electricity: those that comply with EU environmental standards, and those that do not.   This will cause problems for the functioning of the single market.  As with other areas of production, electricity producers with lower environmental standards will have lower costs, at least in the short term.  Electricity sectors in accession countries that do not fully comply with the environmental acquis will therefore have a competitive advantage over existing EU electricity producers. 

3.3 The Reaction of Investors.

For a number of years, western companies associated with power generation and transmission have been investing in CEE.  In particular, investors have been targeting the Czech Republic and Hungary and other “first wave” accession countries.  These investments can bring many advantages.  For example, they can be used for the adoption of western environmental practices and standards, such as emissions reduction or improvements in waste management practices.  However, such investments can also be motivated by lower environmental standards and practices- so-called “regulatory flight”- which results in lower operation and investment costs for the foreign investor as compared to the home market.  Electricity generated under such conditions will be cheaper than that produced in Western Europe.  As a result, there may be a tendency for new EU Members and countries further east to become the cheap source of electricity for the existing EU Members.

In September 1997, a one-year trial was completed for connection of the CENTREL countries (Czech Republic, Hungary, Poland and Slovakia) to the UCPTE (The Union for the Co-ordination of Production and Transmission of Electricity) – Western European electricity grid.  As a result of this connection, which will now become permanent, the zone of synchronous operation has increased by 20%
. The resulting interconnected network is known as TESIS (Trans European Synchronously Interconnected System).    Further trial connections are being undertaken in Bulgaria, Romania and Ukraine.    In addition, through the development of the Baltic electricity network, known as the Baltic Ring, Estonia, Latvia, Lithuania and Russia (North West region) will be indirectly connected to the TESIS network.

In this context, a number of projects are being developed which could have an impact on the operation of the most dangerous reactors in the region.  The opportunity to export electricity to Western Europe through interconnected electricity grids may encourage the long-term operation of reactors despite international agreements, at the expense of early closure and appropriate safety improvements.   Such a practice should be prohibited and of particular concern are Lithuania and Slovakia, as outlined below.

3.3.1 Lithuania.  

Ignalina was built as a regional reactor - in large part producing power not for use in Lithuania, but for the neighboring Soviet Union. Today it is still exporting electricity to Belarus, Latvia and to the Kaliningrad region of Russia.  Lithuania at present has the capacities to export 6-8 TWh of electricity per year until 2010.  The Ministry of Economy has prepared “The Export Strategy for Energy Production” (electricity, oil products) for 1997-2000.     The main proposal is to increase and diversify the export of electricity through a project that connects the Lithuanian energy system with the Western Europe energy system UCPTE. This will be achieved by constructing a high voltage transmission line that will also involve Poland (as part of CEE electricity grid CENTRAL).  Furthermore, once the Polish connection to Sweden is complete there will also be access to the Nordic electricity grid NORDEL.  

An International tender to construct a transmission line to Poland was awarded to the international energy consortium “Power Bridge Group” (PBG).   A preliminary agreement with Power Bridge Group was signed on 15 June 1998.  The consortium consists of US companies “CallEnergy Development Groups”, “Stanton Group”, “Duke Engineering & Services”, “Siguler Guff & Company”, LLC and “Siemens” (Germany).  Power Bridge Group are planing to invest 450 million USD into the construction of a transmission line from Kruonis-Alytus / Lithuania to Elk /Poland.  Electricity export to Poland is expected to begin in 2002.  PBG intend to pay 2.5 US cents per kWh for 6 TWh.    Although the contracts are said to be independent of the future of Ignalina, it is hard to imagine how they might be honored without the power station continuing to operate. .   

For more information see the Lithuania country study which accompanies this report.

3.3.2 Slovakia.

Electricity from the Bohunice station is already being exported.   It is reported that Bayernwerke negotiated a contract in 1995 for 200 MW of base-load electricity for all hours between 1997-99.  After this a 30 MW export link will remain.   It has been estimated that the price for this exported power will be 5.6 DM/MWh
.    The present proposal by the Slovak utility to continue the operation of Bohunice V1 would allow this deal to be re-negotiated and for Bohunice to continue exporting at the 1999 rate well into the 21st Century.
Bulgaria

3.4 Reactors.

Bulgaria has one nuclear power plant at Kozloduy at which there are 6 reactors of the Soviet designed VVER type. The first four reactors are of the VVER 440-230 type. Units 1 and 2 were connected to the electricity grid in 1974 and 1975 and Units 3 and 4 in 1980 and 1982. The newest units 5 and 6 are of the VVER 1000-320 type and they started operation in 1988 and 1992. 

3.4.1 Generic deficiencies of the VVER 440/230 reactors

The old units 1-4 of Kozloduy were constructed to the designs and concepts worked out in the former Soviet Union during the 1960s. Therefore, the existing level of security corresponds to the safety concepts of that time.  The comparison of the reactors’ design with current safety standards reveals major safety deficiencies.   The safety problems at Kozloduy are well documented and recognised by many international institutions and experts, including the IAEA, IPSN. The indisputable conclusion from their studies is that the reactors VVER 440-230 are characterised with numerous unacceptable generic flaws. In January 1998 the deputy director of IAEA visited the Kozloduy site and stated that the old reactors do not ”fulfil international safety standards.”
   The most troubling of the problems are the following:

· Lack of a secondary containment system - mandatory in modern reactors as it acts as a barrier against radioactive releases directly into the environment in the event of a serious accident.

· The first four units were designed to withstand a break in the tube with diameter 32 mm based on the safety concept from the 1960s. However, current standards require that a plant’s safety features be designed to protect against a break in any size pipe including the largest pipe in the reactor coolant system, which at Kozloduy is 500 mm.  Therefore, the VVER 440/230 reactors do not the have appropriate systems for cooling and adequate protective containment.

· Embrittlement of the metal construction is a serious problem.  Due to the low concentration of cobalt in the steel it becomes easily embrittled when exposed to neutron radiation.  The design of the reactors has insufficient space between the outer edge of the active zone (reactor core) and the vessel wall.   This increases the level of neutrons on the steel vessel.   As a result the rate of embrittlement is accelerated even further.

· The seismic safety levels do not correspond to internationally accepted standards.

· There are no back up control rooms in Blocks 1 and 2. Hence, if the main control board is damaged or evacuation of the operators is necessary, there is no place from which the reactors could be shut down. 

· The reactors have been improperly operated without strict control and with very low safety culture for many years.  

Official statistics shows that the most frequent causes of the accidents in the Kozloduy NPP were equipment failure (47.4 % for 1996 and 56 % for 1997) together with design errors (15.8 % for 1996 and 19 % for 1997)
. 

Experts claim that most of the modernization measures implemented since 1992 have not been substantial from a safety perspective.   For example the systems for the localization of the maximum risk at the coolant system were upgraded for tubes with a diameter up to 100 mm, while the biggest pipes at the older units have a diameter of 500 mm.

3.4.1.1 Conclusions:

· There is essentially no dispute that Units 1-4 at the Kozloduy nuclear power plant do not meet many of the current safety norms that are considered to be the minimum safety requirements needed to protect the health and safety of the public. This has been well documented by the IAEA and acknowledged by Bulgarian officials.

· The major safety deficiencies fall into two categories:

· there is essentially no protection for the public in the event of a major accident such as a large pipe break in the reactor coolant system, rupture of a reactor pressure vessel or large earthquake; and

· The protection for the public against less severe design basis accidents such as a small pipe break is inadequate because of the lack of independence between existing safety systems and inadequate maintenance and operator training. 

3.4.2 Closure dates, proposals for life-time extensions

On June 16th 1993, under the first Nuclear Safety Account (NSA) agreement, signed with the government, Bulgaria was granted 24 MECU for short-term upgrades at Units 1-4. The grant was conditional on the closure of Units 1-2 by the spring of 1997 and closure of Units 3 - 4 in 1998. The closure of the first two units was linked to the completion of the construction of the Chaira Pumped Storage Hydroplant and rehabilitation of Units 5 or 6 of Kozloduy or of the Thermal Power Plant “Varna”. The closure of the third and fourth units was linked to the upgrade of Kozloduy Units 5 or 6 as well as to the rehabilitation of three district heating plants and their conversion to co-generation. 

The NSA grant was approved regardless of a statement made by the Chairman of the Bulgarian National Energy Committee that Bulgaria would resist demands to close down Units 1-4 in exchange for 24 MECU NSA grant. Moreover, the head of the Bulgarian Nuclear Safety Committee at that time, Mr. Yanko Yanev, said at a press conference in Paris that the closure of Kozloduy was a sovereign decision. Within six months of signing the agreement it became clear that the Bulgarian authorities were not willing to abide by the NSA obligations. Recently, new closure dates have been proposed for Kozloduy:

· For Units 1 and 2 - 2004/5.

· For Units 3 and 4 - 2010/12. 

The draft new energy strategy envisions substantial lifetime extension by carrying out a new modernization program. The arguments used by the Government of Bulgaria against the fulfillment of the NSA agreement are as follows:

· an earlier decommissioning will lead to a collapse of the energy system, since there is not enough installed capacity to cover the peak demand during the winter season;

· the electricity export is one of the most important sources of hard currency for the country;

· the level of safety has significantly increased during the past few years and there is a new program developed for further safety upgrades;

· There are no concrete plans for decommissioning of the units. 

3.5 Irradiated Fuel and Radioactive Waste Problems. 

Bulgaria faces grave and urgent problems related to spent nuclear fuel (SNF) and radioactive waste produced by the Kozloduy NPP. Presently the SNF as well as the low and interim radioactive waste are not managed and stored according to international and even national safety standards. Immediate actions coupled with targeted investments are needed for solving these problems.

3.5.1 Irradiated fuel

In 1989 the export of spent fuel for reprocessing to Russia was suspended but was resumed in September 1998.   Until the end of 1997, 99 containers with 2970 fuel cassettes from the first four units were stored at the interim storage facility on site. The total capacity of the storage facility is 168 containers.    Units 5 and 6 have respectively 375 cassettes and 242 cassettes that are stored at the pools next to the reactors. The interim storage facility has not been constructed to accommodate cassettes from Units 5 and 6.

In October 1997, the Committee on the Use of Atomic Energy for Peaceful Purposes (CUAEPP) suspended from operation the wet interim SNF storage because it did not correspond to the safety requirements as the risk of an accident was unacceptably high. Therefore, at the moment all cassettes with irradiated fuel are stored only at the pools next to the reactors. The pools for the first four Units are expected to reach their capacity by the end of 1998 this would force the reactors to shut down.  A illegal method is currently being used for storing at these pools - a second level storage. This method is forbidden by international institutions (IAEA), because it hinders the possibility for control of the cassettes.  Furthermore, it will increase the water temperature in the pools, which may accelerate corrosive cracking and subsequent radioactive leakage
. 

3.5.2 Liquid and solid nuclear waste

The design of Units 1-4 does not include facilities for final radioactive waste (RAW) treatment, only for interim storage. These storages are already largely full and the required extensions have not been constructed yet.  The design of Units 5 and 6 includes facilities for RAW treatment but Russia has not yet delivered them.

3.5.2.1 Liquid waste

At the moment there are 7,200m3 of liquid radioactive waste at Kozloduy. The storage for liquid waste for all six reactors is full. Only the extension storage for unit 3 has any free space, about 1200-m3.  In order to ensure an additional volume, a special compressing method is used.   However, according to different sources thousands of tons of radioactive wastewater (up to 1500 m3) per year is escaping into the environment from the first four reactors
.

3.5.2.2 Solid waste

In total at the Kozloduy site there are 6800-m3 low and interim solid nuclear waste. The special storage for solid waste for Units 1-2 is full (4 000m3). For Units 3 and 4 there is still 690-m3 free volume left and for 5 and 6 - 2100m3.    In 1991 the CUAEPP – safety agency - put as a condition for the operation of Unit 6, the purchase of a processing facility for solid waste. As a result in 1992 an installation was purchased from the Westinghouse (see paragraph 6.2) but even today it is not operational.

Clearly it can be seen that the radioactive waste problems at Kozloduy require immediate action to stop leakage into the environment and to avoid a serious accident.

3.5.3 Future plans

According to the Act on the Use of Atomic Energy for Peaceful Purposes (AUAEPP) two funds were created in 1992:

· Fund on safe disposal of RAW.

· Fund for decommissioning of nuclear facilities.

However, this was only the formal establishment of those funds since no legal mechanism was created to ensure their functioning and at present the funds are empty.  Recently the Committee on Energy announced that starting January 1999 the Decommissioning Fund will begin collecting 8% of the price of the Kozloduy-generated electricity and the Waste Disposal Fund will take an additional 3%. 

In 1996 a project “Management of RAW in Bulgaria” funded by PHARE program started. It was implemented by the European Consortium Cassiopeia, AEA Technology (UK), SGN (France) and “Risk Engineering” (Bulgaria). The main recommendations of the study are:

· there is an urgent need to set up a new Independent Radioactive Waste Management Organization;

· to construct a new national repository for RAW;

· To organize the proper management and financing of the RAW.

However, after the completion of the study no actual work has been done to ensure the implementation of these recommendations. 

There is a new project initiated by PHARE called Wet Spent Fuel Storage Safety Analysis Report Review (30.05.1998 - 30.06.1999) which aims at:

· revising the methodology used for the elaboration of Spent Fuel Storage Building (SFSB) Safety Enhancement Program

· access SFSB safety analyses

· performing sensitivity analysis for SFSB modifications 

· to assess the benefits from measures already implemented in terms of enhancing the safety of the SFSB operation;

· To elaborate SFSB Safety Enhancement Program and cost-estimate of the measures.

For many years the Bulgarian Academy of Science has been looking for a suitable site for a national RAW storage facility. The results are very contradictory and most of them conclude that the high level of seismic activity of the Balkan Peninsula precludes the construction of a long-term storage facility in that region. 

3.6 Decommissioning Plans

In a Memorandum, issued in December 1997, the Government of Bulgaria suggested a new time schedule for the start of decommissioning: namely, 2005/6 for Units 1 and 2, and 2011/12 for Units 3 and 4. Contrary to the requirements of the NSA a new modernization program for Units 1-4 was developed in 1997. It is estimated to cost 150 million USD. The program has not yet been officially licensed by the CUAEPP.

There are no official technical plans developed for the decommissioning of the old nuclear reactors in Bulgaria. The country’s nuclear legislation requires decommissioning to be conducted in accordance with a detailed decommissioning program in order to ensure safety. That detailed decommissioning program shall be established prior to transition from operation to phase-out. 

There is a project under preparation called “Technical design for decommissioning NPP Kozloduy Units 1 & 2” to be financed by PHARE. According to the project’s terms of reference: “The wider objectives of the project are to continue the support to the NPP Kozloduy management in implementing the long-term planning. In particular, through this project a first-hand expertise will be provided to carry out in effect the preparation of the decommissioning.”   The project envisions support for carrying out the initial research and not for the actual decommissioning process.

3.7 Liability 

Bulgaria is a party to the Vienna Convention and also a party to the 1988 Joint Protocol on Civil Law Liability and Compensation for Trans-Boundary Damage from a Nuclear Accident.  Bulgaria enacted national legislation on nuclear energy - the Peaceful Uses of Atomic Energy Act - in August 1995. Under the Act, which channels responsibility for damage caused by a nuclear accident to the plant operator, the operator’s liability is set at 15 million Special Drawing Rights (SDR).  As insurance and financial guarantees do not cover claims over 15 million SDR, the state will pay the difference to a total of 15 million SDR. Bulgaria is also taking steps to set up an insurance pool to cover civil liabilities in the event of an accident at a nuclear facility.      

Bulgaria has not ratified the new amendment of the Vienna Convention from 1997 which requires 300 million SDR (420-430 million USD). For Bulgaria to sign the amendment the sum of 100 million SDR is initially required. Until now the National Electricity Company has only 15 million SDR. One of the main reasons for this situation is that these costs are not reflected in the current electricity tariffs.

3.8 Status of the Regulatory Agency

Article 3 of The Law on the Use of Atomic Energy for Peaceful Purposes states, “Atomic Energy shall be used in accordance with the aims and the principles of nuclear and radiation safety and protection of the life and health of people and the environment shall have priority before economic and other social needs”. There is a special committee - Committee on the Use of Atomic Energy for Peaceful Purposes (CUAEPP) - which is the body implementing the state policy in this area. The CUAEPP is charged with: 

i) planning and development of the safe use of atomic energy; 

ii) research in the application of atomic energy; 

iii) education, training and qualification of personnel involved with the use of atomic energy; 

iv) nuclear legislation; 

v) international aspects of use of atomic energy; 

vi) Emergency planning and preparedness in the case of nuclear incident.

In parallel with the control, made by CUAEPP, there are some other institutions, which have the obligations to oversee matters relating to nuclear. They are the Ministry of the Environment (radiation monitoring), the Ministry of Agriculture and Food Industry (radiation control), the Ministry of Internal Affairs (control of the physical protection of nuclear material and ionizing radiation sources) and the Committee of Standardization and Metrology (control of measuring equipment).

The regulation in the field of nuclear energy and nuclear safety includes:

a)  Act on the Use of Atomic Energy for Peaceful Purposes (adopted by the National Assembly in 1995). 

b)  Decree on the Ratification of the Convention on Nuclear Safety Purposes (adopted by the National Assembly in 1995).

c)  Ordinance of the Council of Ministers No 93/April 1995 for adoption of Order for Release of small quantities of radioactive material from the application of the Vienna Convention Civil Liability for Nuclear Damage;

d)  Regulatory and Technical Documents on Nuclear Safety and Radiation Protection in 1995-1996. The elaboration of 38 regulatory and technical documents on these issues is under way. Drafts on 6 of them were elaborated in 1995.

The new CUAEPP management is trying to regain its autonomous status from other governmental institutions such as the Committee on Energy, so that it will be able to be overcoming bureaucratic obstacles in order to fulfill its functions. 

3.9 Western involvement

In the early 1990s the safety of Kozloduy created concern across the continent and as a result a number of initiatives were set in motion. 

First, the Bulgarian authorities asked for assistance in carrying out a $1 billion program to modernize Units 1-4. This was to be done in two stages: the first needed 2 years and was estimated at $200 million. In June 1991, The IAEA released a report, which recommended Kozloduy 1-4 is closed on safety grounds. This was the strongest statement ever made by the IAEA. 

The international community tried to react quickly to the release of this information with the European Community approving a $13 million nuclear safety program. While on the political level the G7 confirmed that nuclear safety was one of the highest priorities for environmental protection. This resulted in four western companies and agencies being assigned to assess with safety.  Most active among them were EdF and WANO. The German government went further and the German Environment Minister, Klaus Toepfler, said at a press conference to be “absolutely decided” that Kozloduy 1 and 2 “must be closed down”. While Laurenes Brinkhorst, Director General for environment and nuclear safety told journalists that “nuclear safety can no longer be seen as a purely national affair”. 

However, this was not translated into action from both the international community and Bulgarian government. Finally a package was put together calling for 11 projects worth 5 MECU, which were finally agreed in 1992. 

The EU’s program on Kozloduy organized by the WANO is said to have been successful by the WANO’s Chairman at that time Walter Marshall.  However, questions were already being asked as to how a program worth 8.5MECU could achieve much. Additional 3.5MECU were approved in September 1992.

3.9.1 PHARE

The Nuclear Safety program for Bulgaria was launched in 1991. The program is managed under the “Decentralized Implementation System” (DIS).    So far, there are 10 programs supported by PHARE in the field of nuclear safety. Significant parts of them are oriented towards training, twinning, research, technical assistance (more than 50 projects of the total 93 projects) and the supply of some essential equipment (about 30 projects out of 93). There are also small numbers of projects related to the waste problems, fuel cycle and support to the PIU and to the CUAEPP.

The most needed projects (concerning RAW storage, EIA for Units 5 and 6 rehabilitation program, technical design for decommissioning of Units 1 and 2, etc.) are either in progress or on the stage of tendering but are very much research-oriented.

It is interesting to note that in the two PHARE programs from 95 and 96 a seismic upgrading work for Units 1-4 was included. In this way PHARE supported the lifetime extension of those units.

3.9.2 Westinghouse

In 1992 under unusual conditions Westinghouse won a contract over three other companies for a $20 million processing technology for nuclear waste. The signed “contract fully rips off the Bulgarian side”, said Mr. Victor Kirilov, Deputy Director at the nuclear energy division, Energoproekt, (December 1997).  After a two-year delay the contracted processing equipment for low and intermediate level nuclear waste was delivered.  It was worth $11 million. There is no telling what will happen with the rest of the contracted sum in the order of $ 9 million.    Furthermore, experts found out that the delivered equipment was obsolete and highly unsuitable for the Kozloduy waste situation 

The problems with the Westinghouse equipment have been secret for a number of years and Westinghouse managed to keep its share in the planned rehabilitation project for Kozloduy 5&6. 

3.9.3 Siemens and EdF

Siemens and EdF are the other two most active companies with long-standing dealings with Kozloduy. There are no publicly available data about how much money EdF and Siemens have transferred to Kozloduy (as grants and/or loans) for various projects. 

The three companies mentioned above won also some 18 projects, financed under the PHARE Nuclear Safety Program. The other Western companies working on various PHARE-funded projects are BELGATOM-IVO, Empresarios Agrupados, Cegelec, Nuclear Electric, New Sulzer Diesel, etc. as well as WANO.

3.9.4 Euratom

The rehabilitation work on Kozloduy 5 and 6 will cost an estimated $250 million and if approved would be the first backfitting project to receive funding from Euratom. The European consortium (the Russian institute “Kurchatov”, Siemens and Framatom) will execute the project. It will be financed by Euratom loan, which will cover about 50% of the total cost.   A rehabilitation project is also proposed to be undertaken by Westinghouse who are expected to receive a $70 million loan from the US export-import Bank with a State guarantee. 

The main concern of experts in Bulgaria regarding the rehabilitation of units 5 and 6 is that the project is being dealt with in two different parts and that there is insufficient linkage between the two of them. Moreover, the upgrading program will not address the urgent issues. The contracts will go mostly for consultancy work and expensive software products. The main technology replacement measures are not included. Some officials’ claim that the project proposal presented by Westinghouse “is based again on lower standards”. 

In its program BG9608, PHARE included a project aiming at carrying out an Environmental Impact Assessment study for the rehabilitation of Units 5 and 6. Initially it was proposed for the study to be in “accordance with Bulgarian law and the report to be published and a hearing held”. However, in March this year, just before the release of the report the Project Management Committee decided that just a study will be done and no EIA executed. This change was not even consulted with the Ministry of Environment and Waters.

Despite all these projects one of the most urgent problems: namely, the unreliable steam-generators used in the VVER-1000 reactors will continue to pose risk to the safe operation of these units. According to the former Deputy Chairman of CUAEPP Mr. Hristov (May 1997) the fifth unit’s steam-generators may have to be changed after two working seasons, and the sixth unit’s ones - after 10 working seasons.

3.9.5 How much was invested and what was achieved

In the area of Nuclear Safety PHARE has supported a comprehensive program since August 1991. Total PHARE assistance in this field amounts to ECU 62.3 million (1991-1996) coming from:

· Nuclear Safety National Program for Bulgaria (NSNP)

41.6 MECU;

· Other PHARE programs (Regional, Energy, Cross Border)
20.7 MECU.

The total assistance was distributed as follows:

· Operational safety




17.75 MECU;

· Design safety




11.00 MECU

· Equipment





10.30 MECU;

· Waste





  8.40 MECU;

· Support to the CUAEPP



  7.50 MECU;

· Support to the PIU



  3.80 MECU;

· Unit 1 testing program



  3.50 MECU.

The distribution of the allocated PHARE funds related to the origin and year of the program is as follows:

1991: 12.7 MECU

· NSNP






11.5 MECU;

· Bulgaria Conventional Energy Program

  
1.2 MECU.

1992: 16.3 MECU

· NSNP






  8.3 MECU;

· Regional Program Nuclear Safety

              7.0 MECU;

· Emergency Winter Program



  1.0 MECU.

1993: 8.9 MECU

· NSNP






  3.8 MECU;

· Regional Program Nuclear Safety

              5.1 MECU.

1994: 11.4 MECU

· NSNP






  5.0 MECU;

· Regional Program Nuclear Safety

              0.4 MECU;

· Cross Border Program



  
  6.0 MECU.

1995: 7.0 MECU

· NSNP






  7.0 MECU.

1996: 6.0 MECU

· NSNP






  6.0 MECU.

3.10 IFI’s involvement:

The EBRD is the only IFI that has been involved in the Bulgarian nuclear energy sub-sector so far, through a 24 million ECU NSA grant “short term safety improvements of Units 1-4”. However, neither the Bank, nor the G-7 countries are strict enough to convince the Government of Bulgaria to fulfill the Agreement’s conditions.

The other IFI-funded projects in the energy sector of Bulgaria, one IBRD project and one EBRD project do mention that a major goal is to “support the earlier closure of dangerous units of Kozloduy NPP”. However, there are significant delays in the implementation of both projects. At the same time it is highly doubtful whether they will eventually result in facilitating the closure of Kozloduy.

3.11 Electricity export 

Currently Bulgaria is engaged in the export of up to 600 MW –base-load - electricity, 300-400 MW to Turkey and 150 MW - to Greece. There is information that an agreement for export to Moldavia is under negotiation.

During the next few years the Government planned to increase the export to Turkey. For that purpose:

· Turkey is going to upgrade its electricity grid in its European part;

· Bulgaria will sell the thermal power plant  Maritza East III to the American company, Entergy; the electricity produced from it will be mainly for export to Turkey;

· Turkey is going to take part in the construction of a new hydropower cascade “Gorna Arda” (“Upper Arda”). The cascade will be given on a concessionary basis to the Turkish company that will sell the electricity to Turkey; thus, recollecting the original investment.

3.12 Phase-out plans

The only concrete investment that was supposed to allow for the earlier phase-out of Units 1-4 at the Kozloduy NPP is the 24 million ECU grant from the NSA. All the other direct investments (both from domestic and foreign sources) are oriented towards “increasing the operational safety” and “support for the extension of the operating life time”. However, there are indications that both Bulgarian authorities and G7 will violate the NSA Grant Agreement conditions.

The earlier closure of Units 1-4 of the Kozloduy NPP has always been mentioned in various World Bank studies for Bulgaria and for the Bulgarian energy sector, in particular. Such studies were not followed by any financial investments on the part of the World Bank and other IFIs that could have facilitated the reactors’ phase-out. Even the WB Energy I Project (part of which is the completion of PSP “Chaira”) which has as one of its main aims “assisting the closure of Units 1-4 at Kozloduy” is already 2 years behind schedule. 

3.13 Enlargement Opportunities and Recommendations. 

According to NGOs and independent experts there is a way for decreasing the nuclear risk from Kozloduy NPP as well as increasing energy conservation and end-use efficiency. The steps necessary for achieving that goal are as follows:

1. The European Union should put as a main condition for the Bulgaria’s accession process clear and binding dates for the earlier closure of Units 1-4 that should not be later than the year 2000.

2. The main financial support coming from the EU for the Bulgarian energy sector has to be reallocated towards:

· solving the urgent problems which Bulgaria faces with the RAW;

· practical implementation of the measures envisioned in the National Energy Efficiency Program;

· rehabilitation of existing capacity – thermal and hydro power plants - including investments in technologies that preserve the environment from damages;

· Promotion (by special credit lines or funds) of small-scale investment projects in renewable technologies.

3. The other financial structures (Euratom) and banks (EBRD and EIB) should orient their support through their current mechanisms to finance the beginning of the decommissioning process of units 1-4.

4. The EU should support the Bulgarian government in the establishment and implementation of an Integrated Energy Strategy as well as relevant energy legislation based on an efficient use of energy.

5. The EU together with the other IFIs active in Bulgaria should set out a joint investment strategy that prioritizes closure of Units 1-4 and no other energy aid is committed prior to closing the old four reactors. We suggest for that joint investment strategy a framework document after the model of the MoU adopted in Ukraine be signed that will represent an well-integrated program.

4 The Czech Republic

The Czech Republic (as a part of former Czechoslovakia) has developed a strong domestic nuclear industry. Although this process was under strict control of the former Soviet Union, it provided the Czech Republic with a relatively capable nuclear industry.

4.1 Nuclear Industry

In the 1960's and 1970's, Czechoslovak engineers developed their own design of nuclear reactor. Its first commercial scale prototype was built and operated as A-1 plant in Jaslovske Bohunice (situated in today's Slovakia). The gas-cooled reactor had an installed capacity of 144 MW. After the first serious accident in 1976, the reactor suffered a partial core meltdown in 1977 and has been out of operation since then. This failure ended plans to develop the domestic nuclear industries separately from Russian designs.

Since then, the Czech nuclear industry has followed Soviet designs and principles.  Skoda Praha is the most important player in the nuclear industrial sector in the Czech Republic, producing reactor vessels and other engineering components (including an improved version of the Soviet instrumentation and control systems for nuclear power plants).  Skoda Praha has played a crucial role in finishing the Mochovce Nuclear Power Plant (NPP) in Slovakia and is also the general supplier for the Temelin nuclear power plant (under construction in the Czech Republic).

4.2  Nuclear Power Plants

The Czech Republic currently operates four reactors at Dukovany NPP, and proceeds with construction of another two reactors at Temelin NPP. All nuclear power plants in the Czech Republic are owned and operated by CEZ the electrical utility, a dominating producer whose majority (67 % of shares) is owned by the state.

4.2.1 Dukovany Nuclear Power Plant

4.2.1.1 General information

Dukovany NPP is situated in the southeast of the Czech Republic, 100 km north of Vienna. The power plant has two twin reactor blocks of VVER-440/213 design. The total installed capacity is 1760 MWe, and with an average load factor of 80 %, the plant's annual production is about 13 TWh of electricity (25 % of domestic demand in 1997).

The construction of Dukovany started in 1974, so the design is quite old. The plant's first reactor was put into commercial operation in May 1985, the fourth one in July 1987. The design life is 30 years, but CEZ announced in 1998 a plan to implement a modernization project that would increase the life by an additional 10 years [1].

4.2.1.2 Safety

The VVER-440/213 reactors suffer from safety deficiencies, because the project is based on an old approach with inadequate safety requirements. Among the most important safety problems, there are [2,3]:

· No containment. The reactors are not equipped with a safety containment to both prevent releases of radioactivity in case of serious accident and to physically protect the reactors from outside events (explosion, air crash etc.). There are only the so-called bubble condensing towers that should decrease over-pressure in the reactor room in the event of a serious accident. However, these towers cannot cope with large-scale accidents, neither can they provide protection from outside events.

· Insufficient safety and emergency systems. The safety and emergency systems are not adequately separated, so for example if the power supply malfunctions, it affects them all. The parallel safety systems are not separated (the cables and pipes are situated along side each other), so failure in one affects the others.

· Shared machinery rooms for two reactors. The blocks are designed in twins, so the reactors share some machinery and supply systems. This increases the risks compared to the situation when the reactors are independent.

· Insufficient fire protection. Cables and other systems sensitive to fire are not separated, so they can be affected all at once in case of fire.

· Wrongly situated turbines. The turbines are situated in such a way that in the event of their rupture or explosion, parts could fly towards the reactor and damage it.

The Table 1shows the number of emergency shutdowns at Dukovany NPP. The USN indicator (number of shut downs per reactor per 7000 hours of its operation) does not indicate any significant improvement over time since 1988 when all the reactors were in commercial operation.

The analysis of INES (International Nuclear Events Scale) at Dukovany NPP also shows that the single largest reasons of safety events are failures of technology and project weaknesses (see Table 2.).

Table 1. Number of INES events and emergency shut downs at Dukovany NPP [2,4]


1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997

HO-1
11
2
1
2
3
1
1
4
1
6
3

HO-2
0
1
1
1
0
0
0
1
0
1
2

HO-3
1
2
0
2
13
8
8
3
3
5
6

HO-4
-
-
-
10
10
5
4
3
2
10
3

Total
12
5
2
15
26
14
13
11
6
22
14

USN
2.56
0.73
0.47
0.45
0.76
0.26
0.23
0.69
0.22
1.21
0.72

Notes:

There are four categories of emergency shutdowns used by SUJB (Czech Safety Agency):

HO 1 = fall of all control rods at velocity 20 - 30 cm/s

HO 2 = fall of individual groups of control rods at velocity 20 - 30 cm/s

HO 3 = slow insertion of individual groups of control rods at velocity 2 cm/s

HO 4 = blockage preventing reactor's power increase

USN = number of emergency shutdowns per 7000 hours on one reactor 

Table 2. Reasons for INES safety events [5]


Operator Error
mistakes in maintenance
technology failure
project deficiency
mistakes during operation
mistake guidelines in operation
other

1995
12
9
41
16
4
6
12

1996
12
4
71


7
13

Figure 1. Reasons of accidents and events at Dukovany NPP (as of 1995) Source: SUJB Annual Report for 1995.
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4.2.1.3 Planned modernization

In 1998, CEZ announced plans to undertake a large modernization project at Dukovany. The project with has an estimated budget of 25 billion CZK (750 million ECU) should be implemented by 2005 [6]. The modernization plan is supposed to result in more economical operation (prolonged lifetime of the plant and increased fuel burnout from 3 to 4 years) and in the higher safety and reliability of reactor's operation.

No details have been published so far to assess whether and how the modernization project would deal with the safety weaknesses listed in the previous chapter. However, it is obvious that some of these safety deficiencies cannot be technically removed at any reasonable price (such as the lack of containment).

4.2.2 Temelin Nuclear Power Plant

4.2.2.1 General information

The Temelin NPP is under construction. Temelin is situated in south Bohemia, 100 km south of Prague and 100 km north of Linz. The original project included four VVER-1000/320 reactors, but in 1990, the project was cut to half, so only two reactor blocks are now under construction.

The construction started in 1983, with the original plan to start operation in 1991. However, the project has suffered from large delays and cost overruns.  These problems have significantly increased since 1993, when CEZ contracted Westinghouse to implement certain safety upgrades. The unexpected and serious technological complications resulting from the combination of different Russian and American components and technologies has caused the project to become stalled during the 1990s.  Since 1993, the accumulated delays reached 5 years and the cost overruns are 30 billions CZK (900 million ECU). Table 3 shows the increase in the expected final budget and delays in start-up.

Table 3. Cost overruns and delays of Temelin NPP's construction.

year of announcement
total budget 

(billion CZK)
year of 

start-up

1981
20


1985
30
1991

1990
50
1992

1993
68
1995

1995
72
1997

1996
79
1998

1997
85
1999

1998
99
2001

Today, the beginning of commercial operation is officially scheduled for May 2001 for the first reactor and autumn 2002 for the second.  However, official documents mention the potential risk of further delays. Out of the recently estimated 3 billion ECU budget, 2 billion (66 %) had already been spent [7].

4.2.2.2 Safety

The original Russian VVER-1000/320 project suffers from a number of safety problems.  In fact, the safety and reliability of this reactor is lower than for previous version, VVER-440/213.  Analyses conducted by IAEA PRE-OSART missions and Halliburton NUS in the beginning of the 1990s criticized, among others [8,9,10]:

· Positive Reactivity Coefficient under certain operating conditions. This can lead to uncontrolled power excursions, similar to what caused the explosion of Chernobyl reactor. The operational instability of reactor is also increased due to xenon oscillations of the neutron flow.

· The reactor vessel is too small (4.5 meters in diameter) compared to its designed thermal power output (3,000 MW). The water shield between the fuel core and the reactor pressure vessel wall is therefore insufficient when compared with western designs. This leads to a greater burden on the reactor vessel and faster embrittlement due to the intensive neutron flux on its wall.

· Poor fire protection. There are problems of both insufficient fireproofing of cables and of the separation of individual protection systems that need to be independent.

· The reactor's instrumentation and control systems (I&C) in the original VVER 1000/320 type is out-of-date (based on the Russian safety standards of the late 1970s).

· Steam generators in VVER-1000 nuclear power plants are highly unreliable. Out of 64 installed VVER-1000 steam generators, 35 had to be replaced prematurely due to cracking [11].

· The 1,000 MW turbines are large and untested. The turbines are unique, designed for the electric output of 1,000 MWe with 3,000 revolutions per minute (usual turbines have 1,500 rev./min.). Combined with greater steam flow, this results in stresses for the materials in the turbine.

· Insufficient containment. The containment used for VVER-1000/320s is of a single construction and does not meet today's requirements (double wall with passive and active cooling).  Its designed strength can withstand only a crash of a 10-ton object at the speed of sound, which is not adequate to protect it from a crashing military aircraft.

4.2.2.3 Modernization and upgrades

Based on the findings of the IAEA missions and especially the Halliburton NUS study, CEZ and the Czech government proposed to implement a large modernization and safety-upgrading program. The principal modifications are [12]:

· replacement of the I&C system

· modification of fuel and core pattern

· improvement of operational control

In 1993, CEZ contracted Westinghouse to arrange these modifications. However, there are still serious doubts as whether the upgrades are sufficient to reach western safety standards, because:

· Despite developed efforts, some safety problems cannot be realistically improved. This is the case for the weak containment and small reactor vessel.  The upgrading program only partially deals with these problems, being a compromise between safety and investment costs.

Not all the upgrades necessary to meet western safety standards are being undertaken which is clearly shown when comparisons are made with the German Stendal NPP.  This VVER-1000/320 reactor was under construction in 1990 prior to reunification.  At that time the German safety authorities produced a list of upgrades that would be required to bring these reactors to acceptable safety levels. The proposed budget of these measures was between 3.7 and 4.5 billion DEM per one reactor [13].  In this respect, Stendal is an ideal reference project for VVER-1000/320s safety upgrade requirements for them to be acceptable in the European Union.  For Temelin, the projected upgrade costs are between 1 and 2 billion DEM per reactor, i.e. only 25 to 45 % of Stendal estimate. This clearly indicates that only a small fraction of the required upgrades are being implemented at Temelin NPP.

Moreover, the Haliburton NUS study came up with a list of recommendations that had to be followed in order to upgrade Temelin to such a level that the plant "is licensable in mid 1990's" [10]. Apart from the problem that not all recommendations are followed (see paragraph "c" below), the Temelin start-up has been delayed to years 2001 and 2002 - the time when safety requirements will be stricter.

· ongoing upgrades causing unexpected complications

In 1993 it was expected that all the modernization would easily be implemented and the power plant would be finished in 1995, but in reality the opposite occurred.  It was discovered only during implementation that in many cases, the steps of planned modernization require additional and more complex project modifications. Thus, in the mid 1990s, the number of individual project modifications required to implement the upgrading program appeared in the range of 22 new changes every week. In total, several thousand required modifications have been identified so far.

Furthermore, these modifications do not necessarily increase safety; they are just required for implementation of the selected safety upgrades. In fact, these modifications can even deteriorate existing safety: for example, due to the need to install an increased number of cables in the already finished buildings, new penetrations had to be done in walls that are required to be strong and hermetically proof.  300 additional holes have had to be drilled for new cables [14].

Another important factor is that all these modifications are done in an ad-hoc, non-systematic approach. The construction works have been going on without an existing final project, and during the process they had to reflect the accumulating number of changes.  In addition to this, the overall coordination and project management was poor and inadequate, so that many unclear and chaotic situations occurred [14].

All these factors certainly have had a negative effect on the safety of the whole power plant.

· poor quality assurance

One of the principal recommendations raised by Halliburton NUS is a radical improvement of the quality programs at Temelin site [10]:

· existing CEZ technical and financial oversight is not adequate

· quality assurance procedures of both CEZ and the suppliers are insufficient in number and detail

· quality assurance and inspection of the construction work are inadequate and insufficiently staffed

· CEZ should increase oversight of the Temelin operations

· it is recommended to foster a positive safety culture at all levels of the Temelin staff

· accelerated implementation of quality assurance programs are needed, with emphasize on self audits

Despite the fact that these recommendations were raised in 1992, CEZ was not able to improve the quality assurance programs at Temelin site. This failure is clearly documented by the SUJB (State Office for Nuclear Safety) Reports for years from 1993:

„During controls of how the requirements of individual programs for quality assurance and technical conditions are being fulfilled, a number of deficiencies were detected by nuclear-safety inspectors at the 1st block. These deficiencies were related to preparation and realization of technological systems. Due to repeated mishandling of the requirements and conditions, the SUJB chairman suspended the construction of the equipment in one of the plant's rooms. Because CEZ continued with construction despite this ban, SUJB fined it with 500,000 CZK.

In general, SUJB classifies the state of fulfilling technical conditions and quality-assurance programs in 1993 as highly variable with frequent occurrences of a lack of technological discipline, which was caused, among other things, by inadequate systems of internal control within CEZ.

The quality assurance program developed by CEZ did not fully consider all the changes in Temelín NPP's organizational structure and newly imposed responsibilities; and the number of workers responsible for checking the quality was found to be insufficient.“

Similarly, five years later - in its 1997 Annual Report - the SUJB authority states:

„SUJB discovered several cases of violation of required quality.

In November, the process for punishing CEZ with a fine of 200,000 CZK was accomplished. The fine was required due to constantly repeated violations of a required order and technological cleanliness. Violation of these requirements could result in lower quality of the plant's devices with negative impact on the level of nuclear safety. Another process against CEZ was started in December, because of repetitious violations of quality assurance programs and their documentation.

Generally, it can be summarized that despite certain improvements in quality of work, the licensed quality assurance and technical condition guidelines are still not being followed by CEZ. Despite constant pressure from SUJB, the improvements are implemented only very slowly. The main reason, according to SUJB opinion, are very complicated relations among suppliers and the investor, ineffective improvement measures, underestimation of this problem area and never-ending delays of start-up dates...

Based on controls in the area of Engineering, it was found that the attention paid by CEZ to nuclear safety is at a poor, although still acceptable level. Some program proceedings and internal rules either do not guarantee sufficient control over construction activities, or are being violated. CEZ internal evaluations do not mention these problems, unless they become so obvious that they create technical obstacle for construction. Higher number of smaller problems indicate that the improvements are implemented too late.“

4.2.2.4 Legal and political problems

The construction of Temelin NPP is also problematic legally and politically.

One of the principal legal problems is that there was no Public Environmental Impact Assessment process on the Temelin project, as required by the Law No. 244/92. Although the Law was passed in 1992 and of course cannot be applied retrospectively on the whole project, it requires that the process is applied on the significant project modifications accepted after 1992, i.e. the whole plant's upgrade program.

Another legally challenged fact is that the public does not have access to any documents related to the plant's safety. This happens despite some citizen groups officially participating in the licensing process for the project modifications, and thus they have a right to access related documentation (with an exception of classified documents).   It has taken many years and a parliamentary intervention before CEZ released in 1997 at least some studies about Temelin's potential impacts on the environment.

Last but not least, Temelin is a highly controversial issue also from the political point of view. As the promises given by CEZ proved over time to be false public opposition is growing. This is also the case among ministers and members of parliament. The government passed a resolution in July 1998 calling for a special committee to investigate the whole project and prepare an independent analysis whether it is economical to finish or to cancel the plant [15]. Similarly, some neighboring countries voice opposition.

4.3 Radioactive waste

4.3.1 Low and Intermediate level waste from nuclear power plants

There is one commercial dump for low and intermediate level radioactive waste from nuclear power plants in the Czech Republic, situated on site at the Dukovany NPP. The dump was opened for commercial usage in 1995. Its capacity is 48,000 cubic meters (according to SUJB), or 55,000 cubic meters (according to SURAO). Should the Temelin NPP be put into operation, CEZ intends to use the Dukovany waste dump for its low and intermediate level waste. The Dukovany disposal site belongs to CEZ, but by the year 2000 it should be passed on to SURAO agency (Agency for Disposal of Radioactive Wastes).

In 1997, Dukovany NPP also started the operation of a bitumening process that enables the power plant to compact low level radioactive wastes with high pressure. This new factory is expected to increase the active lifetime of the existing Dukovany radioactive waste dump (originally CEZ estimated that it would need to enlarge the dump in 2005).

There are also three other dumps of low level radioactive wastes in the Czech Republic, called Bratrstvi (300 cubic meters), Richard (16,000 cubic meters) and Alcazar (closed in 1965). These are used for radioactive substances used in industry and hospitals. However, the Richard dump contains also wastes from UJV's training and experimental nuclear reactor at Rez u Prahy.

4.3.2 Spent fuel and other high level waste

Until the early 1990s, the spent fuel from Dukovany was shipped to the wet interim storage at Jaslovske Bohunice (today in Slovakia), from where it was exported to Russia for reprocessing.   However, Russia canceled the contracts to take back spent fuel from Czechoslovakia. Consequently, after the split of Czechoslovakia 1992, it was no longer possible to store the spent fuel in Slovakia.

Under these conditions, CEZ decided to build it’s own spent fuel interim storage at Dukovany NPP and started construction in 1994.  In the meantime, CEZ modified its spent fuel ponds so that they could store spent fuel  for 5 years instead of the originally designed 3 years, using a more compact storage configuration.

4.3.2.1 Dukovany Interim Storage

The Dukovany interim storage has a capacity of 600 tons of spent fuel and was commissioned in 1997. The storage is based on the dry cask concept; using the German designed CASTOR-440/84 containers.   Because the expected spent fuel production during Dukovany's 30-years projected lifetime is about 1,500 tons, it is clear that the Dukovany storage has insufficient capacity (for only about one third of expected amount). The decision to limit its capacity resulted as a compromise with the local public who strongly opposed the project in 1992 and 1993. The compromise was made to mayors by CEZ and was also guaranteed by a Governmental Resolution No. 213/92. Besides limiting Dukovany's storage capacity to maximum 600 tons, the Governmental Resolution also guarantees that all spent fuel is removed from Dukovany by year 2005, when a central storage was supposed to be commissioned elsewhere [16].

4.3.2.2 Central Storage

CEZ is currently proposing two options to secure enough storage capacity once the Dukovany storage is full.  First, to build a central storage at Skalka, 40 km north from Brno. This is an underground storage facility and an experimental tunnel was already mined out to measure the physical conditions.  In 1998, CEZ initiated a Public Environmental Impact Assessment (EIA) process for enlarging the Skalka experimental tunnel into a full-scale central storage. Should this plan be implemented, the licensing process and construction would take about 5 years.

Second is to enlarge the existing Dukovany storage so that it can handle all projected spent fuel from Dukovany NPP's operation. Although this plan contradicts all promises and guarantees given to local population in 1992, according to CEZ this is the most beneficial option. The Government is backing up this approach, opening the issue of cancellation its Resolution 213/92 and breaking all previous promises to public.  Parallel to the Skalka underground central storage, CEZ has initiated a public EIA process for enlarged Dukovany storage in 1998.

Because the originally submitted EIA documentation was insufficient, the Ministry of Environment suspended the process in spring 1998. In August, CEZ resubmitted the documentation and the process began again.  Notable is that the revised documentation for the Skalka storage removed the word "interim" from its title [17]. At the same time, CEZ officials published a series of articles in summer 1998 advocating that "interim" storages with a projected lifetime of 50 years are not the best solution, and that long term (up to 150 years) storages are better [18].  

4.3.2.3 Final Repository

By passing the Atomic Law in 1997, the parliament shifted the responsibility for radioactive waste final repositories from the waste producers to the government. The Law established a new body, titled SURAO (The Council for Radioactive Waste Repository) to handle the radioactive waste.  SURAO has 15 full time employees in 1998, and its operational budget is 1.7 million ECU [19].

The official plan is to build a deep underground final repository for spent nuclear fuel. The project is in the very early planning stages. In 1998, SURAO announced an open bidding process calling for general deep repository proposals.

According to UJV (Institute of Nuclear Research), who has been working on deep repository plans since 1993 for CEZ, the locality for deep repository should be chosen in 2015, with a target to commission it in 2035. However, it may be very difficult to find a site with proper geological conditions in the Czech Republic due to its relatively small area.

Very unclear are the costs related to the development, construction and operation of the deep repository. Because there is no project (not even a site or geological concept chosen), it is impossible to realistically access its costs. Despite this, the Ministry of Industry and Trade estimates the related costs to be ECU 3 billion [20]. Taking into account the difficulties in western countries, this budget will probably prove to be seriously underestimated. The irresponsible approach of the Ministry for Industry can be illustrated also in its documents for the construction of Temelin NPP, where it considers as a risk to the project "the need to prove the possibility of spent fuel final repository" [21].

Unknown costs present a problem also for establishing the fee that has to be paid by CEZ (as an operator of nuclear reactors). The level of the fee has been questioned during the discussion about Atomic Law in the parliament. The proposals prepared by the Ministry of Industry were decreasing in the time, from original 0.0025 to 0.0015 ECU/kWh with no reason given for the changes [22].   The fee is proposed by SURAO Board and is confirmed by the Ministry of Industry. There is, however, a clear conflict of interests in this process, because the chairman of SURAO Board is also a Director for the Fuel Cycle at CEZ.

The recently used fee of 0.015 ECU/kWh is obviously too low. This can be documented by comparison to fees usual in western countries.

4.3.3 Decommissioning of Nuclear Power Plants

Similarly to the issue of spent fuel, the question of decommissioning of retired nuclear power plants also remains unsolved in the Czech Republic.

There are no decommissioning projects for either Dukovany NPP or Temelin NPP.  Again, the Ministry of Industry considers as a risk for Temelin project "the need to prepare decommissioning project before start-up" [21]. Obviously, the officials are aware of the complicated problems linked to decommissioning, but choose rather to ignore them.

With no existing plan or project, it is also very difficult to estimate the related costs. Still, CEZ publicly estimated costs of 515 and 790 billion ECU for Temelin NPP (two 1000 MWe reactors) [23]. These costs are to be covered from a special fund established inside CEZ; CEZ currently puts aside 0.0015 ECU per kWh produced in nuclear reactors [7].

4.4 Legal Aspects

4.4.1 Legislation

In 1997, the Czech Parliament passed an Atomic Law (No. 18/1997), a key piece of legislation related to the nuclear industry. According to SUJB, the Czech Atomic Law and related binding resolutions are "comparable to legislation in EU countries". However, there are several weak points in the Atomic Law, such as:

· the Law disables participation in the licensing processes for the public or local governments that are affected

· the Law does not require that a future operator of nuclear reactors proves the possibility to securely dispose of the generated nuclear waste

· the Law limits the liability of the operator for damages to 6 billion CZK maximum (180 million ECU); this limit is applied also to the liabilities covered by the State in case the operator is not able to cover them; the liability is also limited by a 10 year's deadline for request on compensation;

· The Law defines inadequately low fines for not fulfilling requirements.   The maximum fine of 10 million CZK for not meeting requirements of nuclear safety conditions defined by SUJB etc.

4.4.2 Liability

According to the Atomic Law, the liability of an operator for damages caused by a nuclear accident is limited to a maximum of 180 million ECU, and this is also the limit applied on liabilities covered by the Czech government. Moreover, liability is also limited by the deadline of 10 years for raising request to compensate damages.

The Czech Government in September 1994 signed the Vienna Convention. Consequently, the treaty was ratified by Czech Parliament in September 1995.

4.4.3 Regulatory Agency

The central state oversight body is SUJB (the State Office for Nuclear Safety). Its key competencies are newly defined by the Atomic Law passed in 1997 and include:

· oversight of safety of nuclear devices, materials, radiation protection and on-site emergency planning

· granting of licenses related to nuclear devices and nuclear materials

· coordinates national radiation monitoring network

· defines limits, rules and conditions for handling nuclear devices and materials

SUJB acts as an independent body, responsible to the Czech Government.

In 1998, SUJB has 149 full time employees; out of that, about 100 are safety and radiation safety inspectors. The annual budget for 1998 is ECU 5.5 million.   The SUJB has its main office in Prague, with six others in the regional capitals, and two other branches at Dukovany and Temelin NPP's sites.

4.5 Western involvement

There have been numerous projects organized in cooperation with Western partners, both on international or bi-lateral level.

The PHARE funds provided 11.2 million ECU for projects related to energy in the Czech Republic. Additional 10 million ECU have been provided for the energy sector on the basis of cross border cooperation. The 11.2 million ECU budget is used for projects focusing on:

· preparation of national energy policy

· regulation of monopoly producers

· liberalization of energy prices

· improved efficiency by consumers

· diversification of energy sources

· improvement of environmental impacts

Related to nuclear power plants, three recent or near term projects are mentioned in the overview provided by SUJB:

· "Analysis of the implications of Czech Republic's entrance to the EU" (a study conducted by EdF, with 50,000 ECU from PHARE)

· "Licensing related assessment for VVER-1000 safety program Temelin" (a project)

· Czech participation in the EC/DG-XI project EC/CEEC co-operation between nuclear regulatory authorities and TSO s (focused on the oversight authorities' preparation for licensing of modern digital instrumentation and control systems for VVER-440s)

Besides those, the Czech Republic also participates in the regional program "PHARE Nuclear Safety". Within its framework, about 70 individual projects are organized.

There is also strong bi-lateral cooperation with Western companies and financing institutions. The largest involvement of this kind is at Temelin NPP's project. Westinghouse is contracted for extensive project modifications, US export-import bank provides loan guarantees, and a consortium of Banks lead by Citibank provides loans. Most recently, another loan is being negotiated for the Temelin project from Deutsch Bank and Sumimoto Bank.

4.6 Electricity market

4.6.1 Total demand and expected trends

The installed generating capacity in the Czech republic represents 15,000 MW, which by far exceeds the domestic consumption (53.1 TWh in 1997). Moreover, the total demand has been declining since 1996. Even under a high growth scenario the newly installed capacity of Temelin NPP will not be needed until at least 2005. However, such high consumption growth is unlikely, because the energy and electricity intensity of Czech economy is very high (2-3 times compared to EU average, using currency's purchase parity) and there is thus a large potential for energy efficiency.

The draft energy policy, prepared by the Ministry of Industry in spring 1998, prefers a scenario that expects that Temelin NPP be canceled. This scenario was evaluated as best, taking into account environmental and economical considerations combined. The newly formed government (established in August 1998) said it would prepare a completely new proposal of the national energy policy, should independent experts and public be consulted, it will likely end-up with similar result.

More details can be supplied on request.

4.6.2 Electricity Export

The Czech Republic has been a net electricity exporter. In 1997, for example, it exported 1,200 GWh of electricity. This represents about 2 % of the total Czech production.

In 1993, the Ministry of Industry proposed that large amounts of electricity be exported to cover the costs of Temelin NPP construction. At that time, the Ministry suggested that 25 % of Temelin production (i.e. 3 TWh) should be exported for at least 10 years. That plan was suspended later, as the project found sufficient sources from bank loans. However, due to its economical crisis and large cost overruns at Temelin, CEZ may soon try to revive the old plans for larger exports. It would be easier today, because the Czech transmission grid (owned by CEZ) has been fully interconnected with to UCPTE grid in 1997. There are three 400 kV and two 220 kV lines connecting Czech Republic with Austria and Germany.

7. Aspects of EU Enlargement

The European Union should make these steps to decrease nuclear risk in the Czech Republic:

· Promote energy policies based on efficiency and sustainable energy use at European level. This should be done with special emphasize on accession countries where production is based on polluting and dangerous power plants, while energy efficiency of their economies is poor.

· Insist on strict safety standards for nuclear devices. In this respect it must be said clearly that VVER reactors cannot be fully upgraded to reach modern safety standards. Therefore, these reactors should not be modernized with a target to extend their originally design lifetime.

· No EU Funding should be provided for upgrades of Soviet nuclear reactors, because it is more effective to invest them into replacement power generating capacities.

· Require that proper procedures for public participation and access to information be implemented in the Czech Republic. So far, the public has had difficulties in obtaining relevant documentation and voicing its concerns regarding nuclear and other energy projects.  Pressure should be also be applied to ensure that existing legislation is applied on these projects (in case of Temelin NPP, there was no Public EIA process, although the law requires it).
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5 Hungary

5.1 Introduction

In 1996, Hungary passed a new Act on Atomic Energy (Act CXVI) regulating the peaceful application of nuclear energy, the licensing process associated with it, the tasks and obligations of the regulatory authorities and users of nuclear energy as well as the protection of the public and the environment. 

The 1996 Act replaced the 1980 Act and brought about significant changes in three areas: First, it changed the institutional background of the nuclear industry (see Chapter II of the Act). Second, it changed the role and responsibility of the State in nuclear issues (under the Act, the State is responsible for managing the waste - Chapter III, Section38-41 - and for decommissioning it has to force the profit-oriented industry to pay into the fund - Chapter VI-). Third, the new Act has opened up the possibility for private investment and ownership of nuclear facilities (Section 7 § 1); prior to this new law; the State was the only possible owner of nuclear facilities.

Hungarian Energy Policy has also undergone changes as a result of the energy sector privatization initiated by the Act of1994 on Electricity and Gas and completed by December 1995. The operator privatized the entire energy sector with the exception of the grid and the Paks nuclear power plant, which is still government owned but run for profit. The Government can influence developments in the energy sector by ordering demand forecasts and by giving quotas in primary fuel supplies and on this basis announce tenders, as it did in 1997.   However, the new private owners now have a significant influence on the development of the energy sector and energy policy. 

There are three current proposals to expand Paks: Paks itself has two proposals to expand (either with 2 x Candu 6 of 600 MW each or 2 x AP600 blocks of 600 MW each) and Atinvest has one (2 x WWER 640 blocks)
.

5.2 Reactors

The idea of building a nuclear power station first emerged in Hungary in the 1960s. The reasons underlying this plan were the existence of a uranium deposit and the policy of resource diversification. In theory the plant was supposed to decrease import-dependence. However, it was only a theory because Hungary has always relied on the Soviet Union (and it’s inheritors- now mainly Russia) in this field.  Mined uranium was enriched to fuel in the USSR and spent fuel has always been transported back there. Secondly, an important factor was to imitate the Soviet energy policy. Nuclear plants were the symbols of modernization and thus had high prestige in the Socialist block: most socialist countries started a nuclear program.

5.2.1 Construction

There are four nuclear facilities in Hungary: two nuclear reactors in Budapest (one training -operating since 1971, and one research -operating since 1959, upgraded and reconstructed in 1967 and 1993), a research reactor near Debrecen and the Paks nuclear power plant.

Paks
 is located in the middle of Hungary on the Danube, relatively far from borders. Four Soviet-made WWER 440/213 reactors with a capacity of 460 MW each (the blocks consume 20 MW each).  These provide as much as 40% of the national electricity production and were built and started operating between 1982 and 1987 at intervals of 1 or 2 years. 

The total cost of the construction of the Paks nuclear power plant is said to be 90,688.5 billion Forints. This amount breaks down as follows: State base allocation 75%, budgetary allocation (from the State budget) 21%, State loan 2%, own funds 0.5%.   According to the Hungarian Atomic Energy Authority (HAEA), it is difficult to measure the real value of these twenty-year-old figures because of inflation and changes in the pricing system. Moreover, it is our opinion that figures mean very little because at the time of construction Hungary was barter trading with the USSR.  However, what is certain is that in 1998, Paks is still reimbursing the long-term loan it got from the Hungarian Government.

If a new nuclear facility or new blocks are to be built, the Parliament has to approve it under the 1996 law (Section 7 § 2).

5.2.2 Operation

The life-time load factors of the blocks ranges from 82.1% to 86.1%, ranking Paks high in terms of utilization throughout the world.   This, however, does not imply automatically a high ranking in terms of safety, contrary to what is suggested in press releases by the power station management
. Studies by the IAEA (May 1994
) and the Central Physical Research Institute (Hungary, October 1994
) conclude that the safety of Paks (and of similar power stations) is questionable. These studies point out the low level of safety culture, out-dated instruments and control (I & C) systems, frequency of breakdowns and carelessness of employees as problems at Paks. Though formerly denied by the management at Paks, these studies have revealed that events greater than Level 1on the International Nuclear Events Scale (INES) have occurred on several occasions
.

Besides the above-mentioned studies, professionals have also criticized wiring, placement of the pipeline system, as well as the interconnection of separate safety systems. Checks are performed rarely, potentially resulting in the delayed discovery of aged materials.  Furthermore, there are doubts about the correctness of seismic figures at Paks produced by the Hungarian Geological Institute, which may have underestimated the seismic risks. Furthermore, the plant does not have the containment required by modern Western construction standards thus the reactor itself is more exposed to external and external events.  In general it can be stated that the Paks power station in its present condition would not gain a construction license in any Western-European country.

The HAEA has announced plans for the safety upgrades of Paks, based partly on the Nuclear Safety Directorate requirements and on Paks management’s own decision.  The required 60 billion Forint proposal will be invested by Paks.  Even though “the delimitation is not always technically clear between the two areas where measures need to be implemented” the HAEA states that 2/3rds of this expense will be for safety improvements. 

The Hungarian Government’s energy policy aims to diversify the fuel sources. To date all the fuel rods for Paks have been imported from Russia. Western firms have stated that they could introduce a new “production line” and provide fuel rods designed for WWER reactors.  However, it is not clear that there is enough demand to justify such an investment.   Therefore, diversification of resources is therefore still uncertain.

5.2.3 Closure dates

The Paks reactors were originally designed with a lifetime of 30 years. Therefore, the reactors should be gradually closed down from the year 2012 to 2017 (roughly one reactor being closed down every 2 years).  However, in July 1998, officials from the national electricity utility company (MVM), declared that they were considering extending the lifetime of the reactors by 10 years. 

The Head of the HAEA has not provided clear answers concerning the life extension of Paks, stating only that this issue is dealt with “worldwide on the one hand by designating new construction sites and on the other hand by surmounting the difficulties related to the permit requirements”
. 

The HAEA has stated that the Hungarian Nuclear law allows operation licenses for up to 10 years.  In 1997, the Nuclear Safety Directorate (one of the two Directorates of the HAEA) gave the authorization to operate units 1 and 2 of Paks for 10 more years, until 2007.  We can therefore expect that prior to 2007 continued operation will be re-examined, and that another 10-year operation permit may be the issue. If it is given, the plant might operate until 2017, which would effectively give a 3 to 5 year life extension for these units.   For reactors number 3 and 4, the HAEA has stated that the required verifications to conformity to the permit procedures are currently underway. The decision regarding the extension of their operation will be made in 2008, when their permits expire.

5.3 Radioactive waste

In 1993 the Hungarian initiated the national project for radioactive waste management to solve handling and disposal of low level and intermediate level waste and to elaborate a strategy for the management of high level wastes, spent fuel and decommissioning wastes.  The research is being conducted by the HAEA, the Geological Institute of Hungary, Paks experts, and Noguchi & Peters Central-Europe Communications Inc. (a Public Relations company), as “great importance is attached to public acceptance and PR activity”
.

5.3.1 Low and medium radioactive waste

There is a low and intermediate radioactive waste disposal site in Püspökszilágy in the north of Hungary (low activity isotope waste from hospitals and industry is also stored there). This site is now nearly full as only 170 m3 of space remains.

Six areas have been chosen for preliminary testing and interestingly enough; they are all in a 50-km range from the Paks power plant. There are basically two storage concepts: surface and underground.   A potential underground site has been found in Bátaapáty-Üveghuta, which would be in granite rock. Tests are currently being continued and it should take one to one and a half years before an official decision is taken. Noguchi & Peters Central-Europe Communications Inc. are involved to gain public acceptance. The local population has been promised jobs (in the areas of security and maintenance) and a financial compensation for their personal “sacrifice”.   Another possible site that has been identified is a surface storage in Udvari. Here as well, the local population appears to be in favour of the disposal site.

Though there are two storage possibilities under examination, it is expected that the authorities will decide on the underground storage facility for two reasons: first, the Geological Institute of Hungary, which is traditionally more in favour of underground storage - as this is their specialty - is conducting this research. Second, interestingly enough, a polling of the press shows that authorities are constantly releasing information about the Bátaapáty site, whereas the site at Udvari is hardly ever mentioned -even though the local population and mayor are very much in favour of having the storage located there.

5.3.2 Spent nuclear fuel (SNF)

In 1993, the Russian Parliament decided that Russia would no longer accept spent nuclear fuel from foreign countries as it had been doing until then and passed an Environment Bill. Some countries have been spared from this decision and have signed bilateral agreements and are obliged to have the “processed” waste returned to them.

Hungary has managed so far to convince the Russian Government to keep accepting its SNF, at ever increasing costs.  Hungary and Russia signed an agreement in 1994 regarding this issue, but there are disputes about the price requested by Russia as each contract is signed. The SNF is sent to the Mayak facility in the Urals where it is reprocessed and the waste stays there. However, it is unclear how long this will continue the Russian Government can change its policy at any time, and the costs might become too high for Hungary to find it a solution for its high level waste. So, even though the Government’s intention is to keep sending the SNF back to Russian, it has begun exploring possibilities to dispose of SNF within its own borders.   According to the figures provided by Paks, costs for reprocessing for the last 5 years amounted to 17.289 million Forints. Paks itself conducts the negotiations and the amounts are usually not made public.

Since 1995, there is an air cooled modular dry storage facility (constructed by the British company GEC ALSTHOM) on the Paks site where the SNF rods are stored. After a 5-year cooling off period, the SNF is stored in this facility. This facility now includes a building and three modules, suitable for 1350 containers. In 1999, four more modules will be completed. The first phase (building and three modules) cost 7.2 billion Forints (1997 price), the second phase (four extra modules), 4.7 billion Forints (1998 prices).  These expenses are covered by the Central Nuclear Fund.  One module can store approximately one year of Paks’ current SNF “production”. This temporary storage is theoretically good for a period of 50 years. Under the current nuclear law it would be possible to extend the lifetime of these containers (Chapter III, Section 14).   If Russia stop accepting the SNF, it will mean 700 tons of waste stored at Paks. 

In principle, the population of Paks does not oppose this solution, since the town’s economy and budget are highly dependent on the power plant’s economic performance. Half of the town’s population is working either directly or indirectly for the plant. 

Another solution is an underground storage in aureolite rock in the Mecsek Mountains that are not far from the Paks plant.  However, the research and tests are being done have already shown some problems. The potential area of storage is situated not far from the uranium mine’s main access route. The Ministry of Industry and the HAEA are debating whether they should pump up the water from the mine to allow testing of the site as it would represent a yearly expense of 200-300 million Forints just to have access to the site. According to authorities, the results from this research will be known much earlier than after the necessary 15 year testing period.

5.4 Decommissioning

If the original plans are followed and the operation of Paks is not extended by 10 years, decommissioning should start from 2012 to 2017.   The 1996 law established the Central Nuclear Fund (KNPA) (Chapter VI, Section 62 on) which collects fees from the different institutions using nuclear power and producing waste, in order to finance waste management and decommissioning. A newly created Public Benefit Company, under the authority of the HAEA administers this Fund. There are two kinds of contributors to the fund: a) the state owned and operated institutions like hospitals and research institutes and b) Paks that is state owned but profit-oriented.

The amount to be contributed to the fund is announced yearly in the Government’s proposed budget, which is then passed by the Parliament.  In 1998, electricity prices were not increased and consequently Paks argued that it couldn’t generate the necessary profit margin and paid only half of what it was supposed to contribute to the fund. However, it is said they have until the end of 1998 to pay the full amount. 

In the report issued in July 1998, it was estimated the costs of decommissioning and handling of the high level wastes are of 270 billion Forints. However, there are a few problems with this report. 

1. The report is not an independent appraisal and was prepared by the Paks nuclear power plant and presented to the HAEA who accepted it without any modifications; therefore, the reliability of its conclusions is questionable, more precisely, there is a clear conflict of interest. Furthermore the Fund’s Board of Directors has deemed public control as unnecessary.

2. The report produced by the KNPA is very confused and refers to studies that have not been made public. Access to this information was only possible after repeated requests. 

3. To date, studies for decommissioning ordered from different companies (Canadian, US, French) only contain financial estimates. There seem to be no concrete technical ideas or plans on how the decommissioning will actually be conducted.

The Fund’s Director is quite involved in the industry, as he is the Senior Advisor and the Director of the Electrical Power Plants Office for the Hungarian Electricity utility (MVM).  He is also the Head of the Board of Directors of Paks and therefore the independence of this body is questionable.

5.5 Liability

According to the 1996 Act, the licensee is liable for all nuclear damage, exemptions being defined where applicable by the Act. There is no distinction made in the Act between operator and owner. This is problematic in the case of Paks, where the State is the owner but not the operator. As the State is the main owner of facilities (with 90% of the shares), all liability is to be born by the State (Chapter V, Section 48 on).

Exemption include situations when the nuclear damage is triggered by an external cause, outside the scope of activity of the facility (armed conflict, natural disasters etc.- Section49).

Absolute liability of the licensee is 100 million Special Drawing Rights (SDR) for each nuclear accident. If the damage exceeds this, the excess will be covered by the State at a maximum of 300 million SDR (Section 52). This is the maximum amount of insurance that needs to be contracted by the licensee. If the amount is not enough, no more will be paid (Section 56 § 3).   There is a limited liability of 5 million SDR on the occasion of an accident occurring in facilities other than a power plant, a district heating plant, a facility producing, storing or processing fuel, or that occur during transportation (Section 52 § 1).

Claims can only be made within three years of the accident, starting on the date the when the injured party learned or could have learned about this occurrence (Section 57 § 1).  The licensee bears responsibility only for a period of 10 years from the date of the accident.

As far as Trans-boundary effects are concerned, it seems that the Act doesn’t rule out compensation, but compensation occurs on the basis of international agreements, or on the basis of reciprocity.

5.6 Regulatory agency

There are three bodies involved in regulating the use of nuclear power in Hungary: the Hungarian Atomic Energy Commission (HAEC), the Hungarian Atomic Energy Authority (HAEA) and the Scientific Board.

The HAEA and the HAEC are directly under the authority of the Government and the HAEC (Section 8 §7) reports directly to the Parliament while the Scientific Board support the two former bodies (Section 8 §5). Sections 20 to 29 of the Act detail the responsibilities of other public administration bodies with respect to the peaceful use of nuclear energy.

The HAEC:

Section 8 of the Act describes the HAEC’s responsibilities which range from preparing decisions and carrying out coordination, making decisions -under special legal regulations- to supervising the peaceful use of atomic energy. 

Its President (traditionally the Minister of Industry, Trade and Tourism) is appointed by the Prime Minister.  The HAEC is composed of senior officials of the ministries and central public administration connected to the application of atomic energy (Sections 17-27).

The HAEA:

The HAEA is the regulatory agency. It is a central public administration, with a small staff, whose main tasks lay in preparing decision making, coordinating activities and controlling/monitoring the enforcement of legal regulations related to the application of atomic energy.   Its Director General and Deputies are appointed by the Prime Minister. The HAEC President supervises the HAEA’s work for the Government. 

The Scientific Board:

This is a new institution created by the Act of 1996.  It’s role is to “support”/”confirm” the HAEA and the HAEC’s work.  It is made up of 12 members only one of which is not connected to the nuclear industry. All other members, either by their background or profession are involved in bodies that benefit financially from the nuclear industry.  The Law passed in 1996 created this body.  However, they only held their first meeting in April 1998

5.7 Western involvement in Paks

The Soviet Union’s contribution to the construction of Pak is not easily measurable.   Somewhat surprisingly, according to official data obtained from the HAEA, foreign contributions have only been made in the area of nuclear waste disposal: the Canadian company AECL has invested 849 000 CAD in connection with the Mecsek Mountain research since 1993. The European Union has also contributed 600 000 ECU for the period 1998-1999 for research on low and intermediate level waste through PHARE.    However, the PHARE program is know to be actively involved in Paks, as are Western firms, such as Siemens.

5.8 Electricity export (proposals for investment)

At this time, Hungary is not exporting but importing 400 MW of electricity.

5.9 Phase out plans

There are no plans to rapidly phase out the nuclear facilities. On the contrary, the Government is considering extending the lifetime of Paks by 10 years and there are proposals for building new blocks to replace the ones that will be decommissioned.

5.10 Enlargement (first steps to phase out nuclear power)

In a recent HAEA publication a short paragraph on “Legislation Approximation Regarding the Use of Nuclear Energy” reads as follows:

“…It is worth while mentioning that there is no legal harmonization task in the area of nuclear safety as in the European Union states nuclear safety is the responsibility of national authorities and there is no common regulation”.
However, the Enlargement process could play and active role in reducing nuclear risk in Hungary by:

Requesting that all safety recommendations and upgrades for Paks should be implemented and set as a precondition to joining the EU; furthermore, the costs and benefits of these upgrades should be discussed publicly prior to execution.

Paks should not operate for a period longer than originally planned; this is essential because the existing technologies for renewing the pressure vessel have not been proven full proof.

Requesting that the information policy is more open and that civil protection is improved.

Recommending that European Union Research and Development funds be invested in renewable energy resources, energy efficiency and demand side management measures.

Hungarian renewable energy prices should have similar support as in some EU countries (e.g. Germany, Denmark and UK)

6 Lithuania

6.1 Background: 

Before Lithuania re-established its independence in 1991, its power system was an integrated part of the Northwest United System which was in turn part of the Soviet grid. Although oil, natural gas and coal as well as nuclear fuel were imported from Russia or other republics of the former Soviet Union, Lithuania was a net exporter as significant amounts of electricity were exported to Belarus, Latvia and Russia (Kaliningrad region). 

The Ignalina nuclear power plant was built with the purpose of supplying electricity to the region. The planned capacity of the plant was 6000 MW (4 units of 1500 MW each). However, only two units were finally commissioned with total capacity of 3000 MW.  Construction of the third unit was stopped in 1989 due to public protests. In 1993 it was decided to dismantle the partially completed unit a process which is still ongoing. The first unit was commissioned in December 1983, the second - in August 1987.    

Both reactors are of the later Soviet RBMK-1500 design (water-cooled, graphite-moderated, channel-type power reactors).   However, today for safety reasons the capacity of each unit has been decreased to 1250 MW. The main structural elements of the RBMK reactor, the graphite stack with fuel channels, absorber rods and surrounding metal structures, are housed in a concrete vault. The vertical graphite stack columns contains the fuel channels and control rod channels.  The original lifetime of RBMK reactors is 30 years but this requires the replacing of fuel channels after 15 years.  As during operation the gaps around the channels reduce.

An agreement between the Lithuanian Government, Ignalina and the EBRD/NSA was signed on 10th February 1994.  According to the Agreement a ECU 33 million grant was provided for a project of short-term safety upgrades.  The Government committed itself to enhancing the safety of Ignalina and not to extend the lifetime of either reactor beyond the time at which the fuel channels should be replaced. According to the agreement electricity generation at unit 1 should be stop by June 30 1998, unless all the safety measures jointly agreed had been implemented and VATESI (the safety authority) issued a new license. Also the Government committed to preparing a detailed program for rehabilitation of the power sector (including combined heat and power generation) and for demand-side management, improvements in energy efficiency, assessing the need for additional power generation capacity.  Unfortunately preparation and implementation of these conditions has not started because the Government is planning to continue operating Ignalina for another 15 years. 

The installed capacity of the Lithuanian power sector is twice the domestic electricity demand with 6 324 MW of installed capacity (2500 MW at Ignalina, 1800 MW at the Lithuanian thermal power plant, significant CHP installations and some hydro).  In 1992 demand for electricity export was sharply reduced due to the economic recession in neighboring countries. 

Table 1. Electricity Production in Lithuania (billion kWh)

 


1970
1980


1985
1988


1989


1990
1991


1992


1993
1994
1995
1996

Electricity

Production in Lithuania
7.36


11.67
20.96
25.97
29.13
28.26
29.25


18.18


14.08
9.94
13.84
16.73



Electricity

Production in NPP


9.48


12.81


16.65


17.03


17.00


14.64


12.26


7.71


11.82
13.94



As can be seen in Table 1 the share of electricity generated at Ignalina increased from 40% in 1987 to a maximum of 87% in 1993.  During the last five years Ignalina has generated 80 % - 85 % of the total domestic electricity demand.  While thermal capacities have been kept as “cold reserve” in case of emergency.  The domination of nuclear energy in the electricity market hinders the necessary investments for the implementation of energy efficiency programs and more sustainable alternatives (co-generation, modernization of existing thermal plants, renewables).

6.2 Safety problems:

The Safety Analysis Report (SAR) is an analysis on the 43 technological systems that have the greatest influence on the safety of the plant.  According to the present day safety requirements there are deficiencies in the technological systems as the plant was designed in the 70’s, when the requirements were lower. The following deficiencies were pointed out:

· Reactor Control and Protection System and Technological Protection Systems: insufficient physical separation of the equipment, control blocks, cables; insufficient separation of the functions for safety, automated regulation, and control. Separation of these functions would increase reliability. 

· Emergency Core Cooling System and Accident Confinement System: problems to initiate the ECCS in certain emergency modes might develop into an accident situation, e.g. due to sudden pressure decrease in the reactor. Insufficient reliability of auxiliary systems that are used to cool the bearings of the ECCS pumps.   The ACS has not been tested for durability and leak tightness in emergency situations and there is insufficient evidence that it can function sufficiently in an accident.  The rupture of steam piping and the main pipes in the turbine hall could damage the auxiliary feed water pump. 

· Fire Protection: Insufficient fire retardation between rooms; the absence of fire protection systems in automatic and electric equipment. 

· Seismic stability: Insufficient seismic analysis of the region. Detailed investigation has not been performed to assess the risk of the re-fuelling machine falling during an earthquake. 

The basic deficiencies in the field of safety culture are the following:

· According to the Swedish authors the personnel of Ignalina are working in an authoritarian environment and formally follow the instructions and orders of the superiors, without trying to understand their functions. 

· Insufficient preparation of the personnel for technical (absence of a simulator) and methodological (the personnel is not trained to recognize uncommon situations in the daily operation) reasons. 

· Operational instructions are in need of upgrading. 

· Technological procedures are inadequate.  It is proposed to take out the paragraphs on “safety limits and conditions” only because these are not used in the western countries. 

· Absence of a modern and well-structured quality assurance program. 

· Emergency instructions have deficiencies that have to be eliminated as soon as possible. Operators do not remember actions they have to do in an emergency as these actions are not described in detail. 

· Insufficient safety culture. 

6.3 Radioactive waste in Lithuania

99.6% of radioactive waste in Lithuania is produced by Ignalina, the remainder by the utilization of ionizing sources of radiation in medicine, industry and agriculture. The latter waste makes up only a few cubic meters per year.

6.3.1 Radioactive waste from Ignalina:

The radioactive waste at Ignalina consists of solid and liquid waste, ion exchange resins and a small quantity of used lubricants. Approximately 99% of the radioactivity in the wastes produced in the process of operating a nuclear power plant are contained in spent nuclear fuel.  All the waste is stored inside Ignalina according the level of radioactivity.

Management of spent nuclear fuel: Uranium of low enrichment (in the form of UO2) is used at the plant as fuel.  As it is not reprocessed in Lithuania, it is considered as radioactive waste.   The used fuel or spent nuclear fuel (SNF) is stored in special water pools – or cooling ponds - located in the same buildings as the reactors.  For unit 1 the pool will be fully in 1998, for unit 2 - in 2000.   In total there are about 13,000 units of the spent nuclear fuel rods in the cooling ponds. A special medium term storage for the SNF is being designed at present which when completed will house special casks for the SNF for 50 years.

Dangers from the storing in water pools: Storing underwater of SNF increases the risk of an accident by the water leaking from the pools, in particular because this type of storage lacks an additional safety barrier.  Although the casing of fuel elements is produced from zirconium, which is a very hard metal, after contact with the water for ten or twenty years it can lose its protective function.  This increases the risk of radioactive products leaking into the environment.

Management of the liquid radioactive waste: Ignalina produces about 250,000 m3 of liquid radioactive waste per year.   This consists of the drain from the primary coolant, deactivation liquids, floor drain, water from showers and laundries, and liquids for the regeneration of ion exchange resins.   The liquid waste is collected in the reservoirs before being process in the evaporators.  The concentrate is treated and mixed in bitumen.

6.3.2 Plans for the further management of the spent nuclear fuel:

The further operation of Ignalina will only be possible if new storage for SNF is constructed.  The design and construction of medium term (40-50-year period) storage for the SNF is going on near the plant, on the bank of Druksiai Lake.

In 1991 the authorities of Ignalina requested the Design Institute of St. Petersburg to develop a new spent fuel storage facility. The design of the project was completed in 1992, but the experts at Ignalina rejected it as to expensive and incompatible with modern requirements. Then the Ignalina authorities together with the Ministry of Energy announced an international tender for the storage of spent nuclear fuel. Under an agreement with Swedish Government, the Swedish company SKB became the main assistant and adviser for the tendering procedures.  Six companies from Canada, USA, Germany, and France answered the tender invitation, and after evaluation the contract was awarded to “Gesellschaft fur Nuclear-Behalter mbH” (GNB) from Germany.  The main competitors for GNB were two Canadian companies: “Atomic Energy of Canada Ltd.” (AECL) and “Ontario Hydro” (OH).   A framework agreement with GNB was signed in December 1993 for the supply of 60 steel casks, technical documentation and handling equipment.  In April 1994, on the basis of the framework agreement, a contract was signed for the supply of 10 casks, and in January 1996 a second contract for a further 20 casks.

Experts consider these steel containers, of the CASTOR type, as reliable and safe.  Furthermore they can also be used to transport the SNF.   However, they were the most expensive proposal.  The first 20 containers cost USD 360 000 each, the next 40, USD 290 000 each. (totaling USD 18.8 million).   So far 10 casks have already been provided to the plant. 

In December 1995, a new tender was announced as a result of the heavy lobbying and scandals surrounding the initial contract two Canadian companies: AECL and OH, and GNB from Germany were invited. In October 1996, the first round of evaluation was performed. The evaluation Commission decided to leave two companies on the short list: AECL and GNB. AECL has proposed a concept of steel canisters loaded into concrete vaults, and GNB offered reinforced concrete casks “Constor-RBMK”. 

In summer 1997 AECL was chosen for the supply of 60 containers at a cost of USD 19.055 million.  However, some experts predict that final contract may increase as AECL have artificially lowered costs to win the contract.  The main criticism leveled at the AECL casks, of MACSTOR type, are that they are not suitable for transportation because they form part of the building.  In addition the final amount of radioactive waste (including contaminated concrete, etc.) left in the storage site after 40-50 years from MACSTOR will be significantly larger then using CASTOR type of containers. 
The Swedish consultants from the SKB and administration of Ignalina were very much in favor of CASTOR containers, because the agreement was signed few years ago and they felt that the CASTOR casks were considered as safe and reliable. They voted against AECL but the Lithuanian Ministry of Energy determined final decision.

GNB already has a license to design their containers and expect to soon get a license for its exploitation.   The final agreement between AECL and Ignalina has not yet been signed because the administration of Ignalina has raised a number of strict requirements for the safety of casks and the financial settlement.   The State Nuclear Safety Inspectorate is working on documentation to issue the license for the AECL containers.

6.4 Decomissioning of Ignalina

There are no clear dates to begin decommissioning Ignalina and there are no proposals for how it will be carried out. According the original design the Ignalina reactors should be closed after 25 years of operation.  Thus, the expected dates for the closure of the Unit-1 is 2005 and for Unit-2 - 2010.  According the preliminary estimates the closure of Unit-1 could be expected in 2002-2006 and Unit-2 in 2008-2010.   The decision-making process of the final closure dates and plans for decommissioning are analyzed in the Lithuanian National Energy Strategy, which will be approved by Lithuanian Parliament later in 1998 (for more detail see the “Phase-Out” section) and Decommissioning Action Plan will be prepared as part of National Energy strategy. It will consist of:

· Detailed plan for stopping and dismantling, estimating real costs.

· Radioactive waste management and storage plan.

· Program of mitigation of the economic and social problems in the Ignalina region.

· Detailed program for the Lithuanian energy sector development including the periods before and after the closure of Ignalina.

As the Lithuanian authorities state the timing of the decommissioning [within scope of National energy strategy] depends of technical and safety level of reactors and the permission for operation given by the State Nuclear Safety Inspectorate.   Because of the strong request from EU to close Ignalina as one of the most dangerous Soviet designed reactors, the final dates of closure will be influenced by the political decision of Lithuanian authorities, based on the results of negotiation with European Commission.

6.4.1 Estimated costs of decommissioning:

Decommissioning costs of Ignalina have been estimated in several studies, done by International Institutions (World Bank, SKB). All of these calculations are preliminary and due to the postponing of the decommissioning, costs will increase because raising of labor costs, materials, inflation, etc.

However, the costs of decommissioning have been calculated into two different ways: 

· Stopping of the plant and unloading of the fuel from reactors, storing of the spent fuel. Estimated costs in this stage are about 300 million USD.

· Decommissioning including intermediate and final storage of radioactive waste increase the costs up to USD 2.5 billion.

6.4.2 Decommissioning Fund:

Lithuanian Government in 1995 established the Ignalina Decommissioning Fund.  The main sources are from a percentage of the revenue from the electricity sold from Ignalina and from the interest gained by the funds.  All the money is allocated in special account of State. In 1995 16.6 % was taken from Ignalina’s profits, but in 1996 it was reduced to 4.4 % where it remains today.  This percentage is insufficient and was criticized many times by nuclear safety experts and by international institutions (e.g. EC).  The Government has decided to increase the percentage for the Decommissioning Fund to 6% of the profit (excluding VAT) from 1999 year. 

According to energy officials there is about 18 million Litas (USD 4.5 million) in the Decommissioning Fund from Ignalina.  However, if other financial sources are included (State securities and other allocated financial sources) the total amount is estimated to be about 80-100 million Litas (USD 20-25 million).  The annual allocation to Decommissioning Fund depends on the generation and payment for electricity from Ignalina.  There are plans to get 49.3 Litas million profit in 1998.  In addition it is now proposed that the percentage going to the Fund will be increased without increases in the electricity price.

International donors and members of Ignalina Safety Analysis Group (ISAG) have repeatedly criticized the present practices for generating income for the Decommissioning Fund.   According to some studies the cost of electricity generated in Ignalina would have to double from the current level  (1.325 US cent.) for sufficient increases in allocations to the Decommissioning Fund.

The Administration of Ignalina has asked the Government many times to increase price of electricity sold to the Lithuanian Energy Company (owner of national electricity grid), because Ignalina is constantly facing serious financial troubles.   However, the increase of electricity prices was refused by the State Committee of Price for Energy Resources and the Energy Control Commission for various reasons.

In such a financial situation the collection of sufficient funds for the Decommissioning Fund from Ignalina in the foreseen terms for closure [2005-2010 latest] seems highly questionable.

The Lithuanian Green Movement encourages the relevant authorities to set an energy price that reflects all internal and external costs.

6.5 Status of Regulatory Authorities

During the early years of operation of the Ignalina the regulatory function was carried from outside Lithuania by the Soviet authority.  Only a small group of inspectors were present at the plant. Since 1991 Lithuania became fully responsible for all aspects of its activities including nuclear. This includes having the necessary legal framework and necessary competence in the authorities and supporting organizations to carrying out the regulatory tasks. The State Nuclear Energy Safety Inspection (VATESI) was created on 18 October 1991.  VATESI has under the past six years grown to a total staff of 25.

The Swedish International Project (SIP) has had an ongoing co-operation with VATESI which has included the transfer of western regulatory practice, support in issuing new regulations, support in review tasks and also in the provision of office equipment.  Several technical support organizations, mainly technical universities of Vilnius and Kaunas and the Lithuanian Energy Institute, assist VATESI in technical review and in the development of the regulatory practice.   SIP is also co-operating with these organizations in different projects to develop safety review tools and practice. 

On 17 October 1995 the Nuclear Safety Convention was ratified by Lithuanian Parliament. According the Convention Lithuania took obligations to ensure safety at all nuclear installations and to establish the legal framework for the nuclear safety regulatory system, namely:

· national safety rules and requirements;

· licensing system for nuclear facilities;

· system for analysis and assessment of nuclear installations;

· Enforcement mechanism, ensuring observance of the requirements and license conditions.

Implementation of these issues was delegated to VATESI. The main goal of the Inspection is to ensure the regulation and supervision of nuclear and radiation safety at nuclear installations and other related organizations. In addition to that, VATESI performs the following functions:

· form the principles and criteria of safety in nuclear energy, safe utilization, transportation and storage of radioactive and nuclear materials, establish safety related norms and regulations;

· issue licenses for the operators of nuclear or radiation related production or technologies;

· prepare and perform inspection programs;

· make proposals related to preparation of laws;

· Supervise the accounting of nuclear and radioactive materials.

VATESI is an independent organization and the Prime Minister appoints the head of VATESI. VATESI reports direct to the Government.   In November 1997, the Government approved the Board of Directors of VATESI, which consists of seven people including Parliamentarians, NGOs and technical experts.

6.6 Involvement of Western organizations

Most of the foreign financial and technical support for safety improvements in Ignalina were received through the foreign support and assistance programs, based on bilateral agreement between the countries or between the Lithuanian Government and international financial institutions. So far, grants have formed major amount of foreign financial support for Ignalina. 

Undoubtedly, Sweden is a leading country with more than USD 35 million investments to various programs up to the middle of 1998. New investments of 8-10 million per year are planned for the next few years (see below).

6.7 The Swedish-Lithuanian bilateral cooperation program:

The Swedish bilateral cooperation program is coordinated by the Swedish International Project Nuclear Safety (SIP) an organization developed from SKI (Swedish Nuclear safety Inspectorate). The total budget since the start of the project in early 1992 comprises USD 38 million of which USD 27 million has been invested up to December 96. A cost overview is given in table 2.

Table 2: Swedish-Lithuanian cooperation. Costs 1992-96.

PROJECT AREA
TOTAL COSTS, Million USD

Authority support
4.5

Industry and  cooperation
10.6

Technical projects
9.5

Project administration and international cooperation
2.6

TOTAL:
17.2

The Lithuanian - Swedish bilateral program includes extensive international contacts in order to coordinate the work with the activities within the frames of IAEA, G24, CEC, the international RBMK project, the NSA/EBRD project and other bilateral programs. The cooperation can be divided into: 

· Authority Support which covers the support in the buildup of VATESI and of its technical safety organizations TSOs (mainly technical universities of Vilnius and Kaunas, Lithuanian Energy Institute).

· Industry and cooperation which builds on cooperation between Ignalina and the Swedish nuclear utilities and companies. 

· Technical Projects which include support in evaluation of needs, elaboration of proposed solutions, procurement and in financing of new technical systems and components. 

The ultimate aim of the cooperation is: 

· To reduce the probability of a nuclear accident with major radioactive releases as far as possible within the granted financial limits, until the time for decommissioning of the plant.

· To secure that radioactive waste is stored in an acceptable way from safety and environmental points of view 

· To prohibit unlawful use of facilities and of nuclear material. 

Table 3: Hardware equipment delivery to Ignalina from SIP.

Type of equipment
Total cost Million USD

Inspection equipment
3.5

Fire protection equipment
4.7

Robotic tool for pressure relief installation
2.2

Waste handling. Bale compactor
0.1

Turbine safety equipment
0.2

Physical protection equipment
0.7

Communication equipment
0.4

TOTAL
11.8

In 1991 the “Barselina” project was started to give a safety analysis based on modern PSA (Probabilistic Safety Analysis) -technique. Later on the cooperation shifted to the preparation of the Safety Improvement Program No 1 (SIP 1) the program envisaged safety improvements and their financial resources not only from Lithuania and Sweden, but also from the NSA. SIP1 was scheduled for 1994-96.   One of projects in the NSA program was the preparation of the Safety Analysis Report (SAR). The SAR and other recommendations of the experts served as a background for the preparation of another Safety Improvement, SIP2, which is scheduled for 1997-99.  The estimated costs of SIP2 are about USD 100 million over a 3-year period.

Table 4: The most important hardware deliveries within the Swedish program.

TYPE OF HARDWARE
AMOUNT Million SEK

Improvement of fire protection (fire and gas alarm systems, fire ventilation, fire sprinklers, installation of safety and fireproof doors and floor surfaces)
28 

Robotic tool for pressure relief installation
15 

Modern inspection equipment for investigating of welds in the primary system
29 

Bale compactor for solid waste
1 

Access control system
5 

Complete communication system including Tele, Radio and Paging subsystems
6.8 

Turbine safety equipment
1.2 

ITV- equipment for Ignalina's Information Centre
0.3 

Installation of modern data systems (RMMS and Accounting)
3.3 

Other hardware deliveries
6.1 

TOTAL
95.7 

Table 5: Costs of Swedish know-how transfer to Lithuanian specialists from Ignalina, VATESI and TSOs:

AREAS
AMOUNT Million SEK

Regulatory activities
20 

Non-destructive testing during all annual outages
28 

Barselina Project (Probabilistic Safety Analysis)
20.5 

Lithuanian strategy for waste management
5.8 

quality and management development (help with creating QA-documents, several courses for top and middle management, Ignalina Safety Committee)
10.5 

Confinement analysis
2  

Alternative cooling system
1.3 

Emergency preparedness (together with SSI-Swedish Radiation Protection Institute)
0.5 

Public information program
0.4 

Radiation protection program(SSI)
15 

Other ongoing projects
4.3 

TOTAL
108.3 

Project administration
16 

Total until 97-06-30
220 

Budged for 1998: 70 MSEK

Other grants and financial aid:

Another example of cooperation projects is that with Japan. Since 1992, technical equipment has been supplied and training of staff from Ignalina was organized and a few engineers and officials visited Japanese nuclear power plants. 

Bilateral cooperation between Lithuanian and French institutions was signed between Commissariat a I’Energie Atomique de France and the Ministry of Energy of Lithuania on the cooperation and the peaceful use of nuclear energy in April 1994. According to this document, the cooperation includes exchange of experts, training, and other areas.  Commercial relations between Lithuanian and French companies are also being established. Some project are under implementation, some are planned. E.g. CORYS company, with headquarters in Grenoble has provided a simulator for the plant, and the project was financed by foreign support.

UK Programs:

Government of Great Britain announced that it will assign financial support of 0.5 million GBP for Ignalina. It is part of a 2.7 million GBP allocated by the Department of Trade and Industry for the increase of nuclear safety in Soviet designed reactors.   Two British companies “AEA Technology” and “NNC Ltd.” will be involved. They will be implement as part of the measures recommended by the Safety Inspection Panel for safety improvement in Ignalina.

US Program:

The US Government is also increasing its support for the Ignalina.   The administration of Ignalina, SIP and US Department of Energy signed a USD 2 million agreement for the implementation of a new database and relevant computer hardware and software supply for Unit-1 of INNP.  The project is expected to be finished by the end of 1998, before the start of Unit-1 after routine maintenance.  The Swedish company “Industrial and Financial Systems” (IFS) will supply the software and will train the staff of Ignalina. Computer equipment will be supplied by USA scientific laboratory “Pacific North-west National Laboratory” (PNNL).

This project is one of the six immediate measures required in the recommendations of the Safety Inspection Panel. 

Norwegian Program:

Norwegian Ambassador in Lithuania confirmed that Norway is planning to allocate 10 million NOK (~1.33 million USD) for the improvement of safety in Ignalina.

6.7.1 EBRD / NSA Agreement

To implement a part of the SIP 1, an Agreement between Lithuanian Government, Ignalina and EBRD/NSA was signed on 10 February 1994. The ECU 33 million grant was for a project of short-term safety upgrades at Ignalina. An additional ECU 8 million was used for the preparation of In-depth Safety Assessment.  The Lithuanian Government committed itself to enhance the safety of  Ignalina and not to extend the lifetime of either nuclear reactor beyond the time at which its fuel channels should be replaced. The main technical condition that determines time for the re-channeling is the reduction of the gas gaps around the fuel channels to a dangerous level. According the Agreement electricity generation at unit 1 should be stopped by June 30 1998, unless all safety measures would have been implemented and VATESI issued a new license. According to the recent predictions of experts, the expected deadline for the re-channeling or closure of the first unit is between 1998 - 2004, and for second unit - around 2010. 

In accordance with the Agreement the Ignalina Safety Panel was established for defining, monitoring and supervising the scope and production of the SAR.  In 1997 the Panel issued the in-depth Safety Assessment study of units 1 and 2 (a part of SAR) with delays of one year. Because of the delays, the Government asked for the postponement of implementation of the required measures and re-licensing of the first unit until May 1999.

6.7.2 Position of Lithuanian Government

Recently the Government strongly criticized the Agreement’s provision that binds it not to extend the lifetime of nuclear reactors as a mistake of those officials who signed the Agreement. The Ministry of Economy and other energy authorities are trying to put Ignalina lifetime extensions into a new version of National Energy Strategy. The Government is strongly convinced that Ignalina is a guarantee for future economical development, but from the other side is under pressure from the EU to close the plant.  All institutions including the President, political parties in power (coalition of Conservative Party and Christian Democrats) and the Governmental administrations are in favor of lifetime extension of existing reactors or the construction of a new one. At present all authorities are hoping to change the EBRD/NSA Agreement and remove the ban on the re-channeling of the reactors. 

The NSA did not ensure sufficient control of the implementation of the foreseen measures and are being used by some to encourage the Government to go for extension of the lifetime of the reactors. Recommendations issued by the Ignalina Safety Panel also lead to increase pressure for the extension of the operation. The Government accepted the Panel’s recommendations and argue that the safety level of the reactors will increase significantly after its implementation and that will guarantee future safe operation of the plant. 

In accordance with the NSA Agreement the Government undertook a commitment to prepare a detailed program for rehabilitation in the power sector (including combined heat and power generation) and for demand-side management, improvements in energy efficiency, assessment of the need for additional power generation capacity and a portion aiming at the shut-down of unit one in the year 1998. Unfortunately these conditions not implemented yet. 

The Lithuanian Government by refusing to keep within EBRD/NSA Agreement is breaking its own obligations and is loosing credibility in the eyes of the international community.

6.7.3 Loans.

Ignalina has so far received only a few loans from the international financial institutions:

1. US bank “The Bank of New York” gave a loan of total USD 9.992 million. The loan was insured by US “EXIM” bank and will be used to modernize the information system and to replace the old Soviet system “Titan” by US made equipment produced by DEC (Digital Equipment Corporation Inc.) and CPI (Computer Product Inc.).  The project for system replacement was prepared by SAIC (Scientific Application International Corporation).  According Lithuanian energy authorities, the US Government is planing to give USD 3 million as gratuitous loan for modernization of calculation system in Unit-2.

2. German bank “Kredit fur Wiederfbau” gave a credit of 7.99 million DM for purchase of CASTOR containers for spent nuclear fuel. Another German bank “Vereins und Westbank, AG” gave a loan of USD 30 million for the purchase of nuclear fuel in 1993. The loan was fully paid back in 1994.
3. Ignalina also received a loan of 1.27 million USD from State guaranteed loans to the International Monetary Fund (IMF).

6.8 Electricity export

6.8.1 Current status of electricity export:

Lithuania is exporting energy to the neighboring countries Belarus, Latvia and to the Kaliningrad region of Russia. The current status of electricity export is determined by the existing technical possibilities: linkage to the common grid network of former Soviet Union and missing link to the CEE energy system.  

Most of the exported electricity is produced in Ignalina the rest is covered by thermal power plants, especially when the reactors are being repaired or refueled during the summer or unplanned outages.  The output of Ignalina is heavily dependent on the demand for electricity export. 

Export of electricity to Belarus: 

Year
Export to Belarus, TWh 
Total export, TWh

1995
2.062
2.9

1996
3.584
5.18

1997
2.991
3.7

1998 (first half a year)
2.774 (planed 5,0)


The majority, 70-80%, of exports goes to Belarus. In 1997-98 Belarus covered 7-8% of its total electricity demand by importing from Lithuania. Demand for the energy import to Belarus is high, but main obstacle to increased imports is an inability to pay in hard currency on time.  Since 1993 direct settlements between Lithuania and Belarus was canceled due to the problems of the cash flow.  Belarus own USD 37 million for the energy imported from Lithuania.   

Since the 1993 electricity import was organized through intermediary companies. Payment of the imported electricity goes through the barter exchange: intermediary companies get raw materials and goods from Belarus, sell them on the markets and then pay the “Lithuanian Energy” company. Most of the intermediaries are heavily indebted to the “Lithuanian Energy” because they overestimated the risk and difficulties to sell the goods.   The main intermediaries are Lithuanian and Russian companies, no Western companies are involved.

At the present the authorities are working on inter-governmental agreement for the export of electricity to Belarus.  The main aim of this agreement is to determine the financial settlements for export/import.

6.8.2 Export of electricity to Latvia:

Latvia has a constant deficit of electricity supply due to the shortage of generating capacities. The Latvian Energy Company “Latvenergo” is importing energy from Lithuania, Estonia and Russia. Imports from Lithuania cover up to 1/3 of the total electricity import. Export of energy to Latvia is stable, financial settlements are determined by the bilateral agreement between Lithuanian and Latvian state energy companies.

Import of electricity in Latvia:

Year
1995
1996
1997

Total supply of electricity, TWh
6.235
6.351
-

Total import of Latvia’s electricity, TWh
2.256
3.227
-

Import from Lithuania, TWh
0.868
1.345
0.686

LATVENERGO.Annual Reports: 1995, 1996

6.8.3 Export to Kaliningrad region, Russia:

Since 1997 “Lithuanian Energy” canceled export because the payment problems of Kaliningrad energy company. “Lithuanian Energy” company re-transmits electricity from Russia to the Kaliningrad region. 
6.8.4 Plans for the energy export:

Lithuania at present has the capacities to export by 6-8 Twh of electricity per year until 2010.  The Ministry of Economy has prepared “The Export Strategy for the Energy Production” (electricity, oil products) for 1997-2000.     The main conclusions of which are: -

a)  When Ignalina works at the current capacity the total potential amount of annual export is 13-18 Twh/year

b)  If one unit of Ignalina is closed the potential amount of export decreases to 5-10 Twh/year.

c)  If both units of Ignalina will be closed export potential will be reduced to minimum only during the pick hours of 0.5-1.2 Twh/year.

Average foreseen potential of export of electricity is 6-8 Twh/year. Appropriate measures to keep and expand to traditional markets of electricity export to Latvia, Belorussia and Russia need to be taken, but the problems with financial settlements need to be solved first.

The main proposal to increase and diversify export of electricity is through the project to connect the Lithuanian energy system with the Western Europe energy system UCPTE via Poland (as part of CEE electricity grid CENTRAL) by the construction of a high voltage electricity transmission line.  Furthermore, once the Polish connection to Sweden is complete there will also be access to Nordic electricity grid NORDEL.  Connection of Lithuanian and Polish electricity grids is a part of “Baltic ring” project. This link is still missing.

6.8.5 Investors to electricity export:

An International tender to construct a transmission line to Poland was awarded to the international energy consortium “Power Bridge Group” (PBG).   A preliminary agreement with Power Bridge Group was signed on 15 June 1998.  The consortium consists of US companies “CallEnergy Development Groups”, “Stanton Group”, “Duke Engineering & Services”, “Siguler Guff & Company”, LLC and “Siemens” (Germany).  The Power Bridge Group with its major company “CallEnergy” are planing to invest USD 450 million into the construction of a transmission line from Kruonis-Alytus / Lithuania to Elk /Poland. This is only the preliminary route. 

A framework agreement with “Lithuanian Energy” company and Lithuanian Government will be finalized by the end of October 1998. Then negotiations about the project with Polish energy authorities will begin. Energy export to Poland should start at the beginning of 2002. PBG intend to pay 2.5 US cents per kWh for 6 Twh.  The Lithuanian Government is committed to supplying 6 Twh of electricity annually during first 10 years.  The Lithuanian authorities will force implementation of the project independently from the future decisions about the Ignalina.   Furthermore, the Government announced that none of the companies would get privileges to export the electricity.

6.8.6 Projects linked to the export of electricity:

Lithuanian company “Baltic Shem” UAB and Norwegian energy company “Hafslund” have announced plans to complete the construction of the Kruonis Hydro Storage Power Plant (HSPP). Kruonis HSPP is a very important part of Lithuanian energy system for accumulating nighttime surplus energy from Ignalina NPP and producing of peak-time energy.  Once the electricity transmission line to Poland is constructed, Kruonis HSPP will be attractive power plant for the exporting of peak energy.

The two companies are planing to establish a joint stock company for the completion of Kruonis HSPP and exporting the peak energy.  It is expected to require investments of $ 110-150 million for the complete installation of the projected 800 MW at Kruonis HSPP.  Before to start implementation of their plans, “Baltic-Shem” and “Hafslund” need agreements with Lithuanian authorities and other energy exporters.

6.9 Phase out Plans

There are no clear phase-out plans for closure of Ignalina.  As is stated in the main directions of the National Energy Strategy (still not approved), the Lithuanian Government will take a decision about the closure dates only after the first unit will be licensed in 1999 by the State Nuclear safety authorities.  Most of the foreseen safety improvement measures issued by the Independent Safety Panel (ISP) under EBRD NSA Grant Agreement should be implemented by then with costs about USD 100 million.

The possible future of Ignalina is described in a new draft version of the National Energy Strategy that still has to be approved by the Lithuanian Parliament. Two main scenarios about the future of Ignalina are selected:

1) Unit-1 closed on 2005 and Unit-2 at 2010, before re-channeling.

2) Both units are re-channeled as it is foreseen in a design project of this type of RBMK reactors. Then lifetime of reactors would be prolonged for 15-20 years.

Main factor which will determine the real dates of the phase out will be the ability of Lithuania together with assistance of international donors  (first with EC) to finance the closure of the reactors (including the social, economic and environmental consequences) and restructuring of the energy sector.  As has been described in the “Decommissioning” section, Lithuania so far didn’t managed to collect sufficient funds to close Ignalina.

It is stated in the new version of the National Energy Strategy, if sufficient funds for the closure of Ignalina have not been collected, the Government might decide to re-channel reactors and to prolong lifetime of power plant as mentioned above in second scenario.

According to the opinion of the Lithuanian Green Movement, the Government should make clear requests from the EU and international community to assist in the phase-out of Ignalina. We believe that if the Lithuanian Government will prepare a clear closure program, domestic and foreign investments in non-nuclear energy sector will be attracted and encouraged.  The European Union has already offered consulting and financial aid to Lithuania if it sets firm dates to shut down Ignalina. 

As it is estimated in the energy strategy the final energy consumption will not increase above the 1990 level by 2020. Nuclear power can largely be replaced by natural gas and oil products, also by implemented measures of energy efficiency and saving and an increased share of renewable energy. Ignalina can be replaced by existing conventional power plants and new gas fired co-generation power plants. 

According the energy authorities the main reasons to keep Ignalina are that it produces cheap electricity and that it enables the export of surplus energy.  If the lifetime of Ignalina would be extended and the existing thermal power plant modernized and switched to the combined cycle, even in the fast economic growth scenario, there would be a 1.4 GW surplus of generating capacities.

6.9.1 Costs of Phase-out:

The main conclusions about the costs and consequences of a phase-out of Ignalina are estimated in “A study on the costs of closure of Ignalina Nuclear power Plant in Lithuania”, initiated by Lithuanian Government.   The study was made jointly by Swedish consultancy company “Grufman Reje” and the Lithuanian Energy Institute (LEI) the main conclusions were presented in September of 1998. The study was made between 1st of June and 3rd of July 1998.

Main conclusions of the study:

1.  The probable cost, in 1998 prices, of a premature closure of Ignalina with 50% in year 2005 and 50% in 2010 is USD 3.3-3.9 billion (1998 prices).

2.  The major cost is the net value of lost production valued at market prices. This amounts to USD 2.9-3.5 billion.

3.  The costs on the local Visaginas area have not been calculated in detail, but have been estimated to be around 0.1 billion USD.

4.  Decommissioning costs (including intermediate and final fuel storage and final store of radioactive waste) are estimated to be USD 2.25 billion.  Real interest costs by bringing  forward by 15 years decommissioning are estimated to be in the order of USD 0.3 billion.

5.  This study focuses on the costs mentioned in point 2 above.

The most important assumptions (in order of importance) used in calculations:

1.  Future prices of high voltage electricity in the Baltic area (average price including high voltage distribution price).

2.  Production volumes 2005-2025 (the analysis is based on the assumption of one re-channeling cycle to prolong the reactor’s technical lifetime by 15 years per reactor).

3.  The real discount rate.

The scope of study has been limited to the effects on the Lithuanian economy.  The main assumption is that, due to physical and marketwise integration of the Baltic area (due to the Baltic ring among other factors), prices will adapt to European market level (before taxes). The future price is estimated to be 0.4 cent/kWh (double of today’s electricity price in Lithuania), based upon the average of current prices in Baltic Sea region. Approximately 1% of the total electricity of the Baltic Sea region is produced in Lithuania. The possible closure of Ignalina will not, in itself, have a major impact on the electricity prices in the region.

The effect on the Lithuanian production system of the closure is also to be considered as minor. There are two arguments for this:

· Firstly, the major effect on the industry in form of real power prices will, as mentioned above, be due to reasons other than a possible closure of Ignalina, mainly the internationalization of the power market.

· Secondly, the Lithuanian industry will undergo other very strong restructuring forces due to the labor costs increases. These are assumed to be 5-10 times stronger than the force of increased electricity prices. In economic terms this means that the depreciation periods of already agreed industrial investments would shorten. The industry will be strongly modernized and restructured anyway, with or without the closure of Ignalina.

The findings of this study will be used as a basis for the future discussions between the Lithuanian Government and European Commission concerning the requirement to close Ignalina.

6.10 Conclusions: 

There are a number of proposals to keep or even expand the current generating capacities that are already twice what is needed.  Consumers are paying high prices to keep all these capacities operable.  Implementation of measures for energy saving and the development of renewable energy sources will be hindered due to the domination of nuclear and conventional power in the market.

Even upgrading and modernization of the conventional power plants (as most short-term realistic alternatives to Ignalina) remains questionable, due to the limits of investments and state guaranteed loans and lack of interest from potential investors because domination of the nuclear power.

The estimated costs of phase-out cannot be assumed to be correct because many factors haven’t been included (possibly investment into development of renewables and energy efficiency, lost profit in these sectors, etc.). On other hand, the social problems for the closure of Ignalina and problems of integration of workers into Lithuanian labor market have been priced insufficiently.
6.11 Lithuanian Nuclear Energy and EU enlargement

6.11.1 Position of EU concerning closure of Ignalina Nuclear power Plant.

Highest officials from EU: EC Commissioners Hans van der Broek and Ritt Bjeregaard have most firmly and convincing expressed the position of EU concerning the closure of the Ignalina Nuclear Power Plant during their visits in Lithuania in 1997-1998. During the meetings with Lithuanian officials, Mr. Hans van der Broek and Mrs. Ritt Bjeregaard explained that Lithuania should follow the provisions of EBRD /NSA Agreement signed by Lithuania and political discussion cannot be opened again. By this agreement Lithuania is committed to closing down both reactors under the request of experts when their operation will become unsafe. Under the provisions of the Agreement the lifetime of the reactors cannot be extended under any circumstances. Additional measures to modernize the conventional energy plants and to develop demand side management should be worked out by the Lithuanian Government.

According to Ritt Bjeregaard, preparation to close down Ignalina should be one of the priorities for Lithuania accession EU.

As Mr. Henrick Schmiegelow, Head of EC delegation in Lithuania, stated, requests to close down Ignalina is not a strange caprice of EC bureaucrats to make additional barriers for Lithuania to access EU, but is based on a serious concerns of EU citizens about nuclear safety in the region. European politicians and authorities are guided by these concerns in their activities.

According to Austrian Foreign Ministry State Secretary Bennita Ferrero-Walder the “Future of Ignalina is a sensitive issue for Lithuania, but no less it’s sensitive to EU as well”. Bennita Ferrero-Walder admitted that EU and Lithuania must seek an acceptable decision regarding the fate of Ignalina.

EC closely follows and assist Lithuania in the preparation of the new version of Lithuanian National Energy Strategy, where the replacement of Ignalina will be foreseen. This Strategy should be approved by the Lithuanian Parliament later in 1998. 

As it was indicated in the statements of Hans Van der Broek and H. Schmiegelow, the EU is committed to assisting Lithuania with the generating of financial sources and other necessary support to close down Ignalina. Looking to the solution of relevant social, environmental problems would be part of this general assistance. But first Lithuania should make a clear decision and make requests to international community. Financial sources from EU, International Financial Institutions; interested donor countries could be generated. The Lithuanian authorities should work out on real plan for decommission of the plant. Financial commitments from Lithuanian side should be part of the deal.

All EU politicians and officials, who visit Lithuania, express their concerns about safety of Ignalina and remind the Government of its commitments to close it down.

EU has a clear position concerning Ignalina now, but it could be modified or changed when the real negotiations with Lithuanian Government begin

6.11.2 Position of Lithuanian Government.

Recently the Lithuanian Government strongly criticizes the EBRD/NSA Agreement provision that bans the lifetime extension of the reactors as a mistake of former officials who signed the Agreement. The Ministry of Economy and other energy authorities are trying to put the question of Ignalina lifetime extension into the new version of the National Energy Strategy. The Government is strongly convinced that Ignalina is a guarantee for the future economical development.  All institutions including the President, political parties in power (coalition of Conservative Party and Christian Democrats) and the governmental administration expressed in the media their desire to see lifetime extension of the existing reactors or the construction of a new ones. 

The NSA did not ensure sufficient control of the implementation of foreseen measures and has been taken by some to encourage the Government to go for the lifetime extension  by re-channeling. Recommendations issued by the Ignalina Safety Panel also encouraged the extension of the operation of nuclear units as well. The Government accepted Panel’s recommendations and argue that the safety level of the reactors will increase significantly after its implementation and that will guarantee future safe operation of the plant. 

In accordance with the NSA Agreement the Government undertook a commitment to prepare a detailed program for rehabilitation of the power sector.   This includes combined heat and power generation, demand-side management, improvements in energy efficiency and an assessment of the need for additional power generation capacity.  Unfortunately these conditions are not  yet implemented. 

Lithuanian Government by refusing to keep within EBRD/NSA Agreement is breaking its own obligations and loosing credibility in eyes of the international community.

Criticism of EU pressure was well reported by media. Governmental officials and politicians are trying to convince EU politicians that Ignalina is safe enough and there are no reasons to close the reactors, because Lithuania will implement all required safety measures. 

Following media reports it is difficult to understand the clear position of Lithuanian Government.  On one hand, the Prime Minister reports that Lithuania is ready to follow EU requirements, but his Ministers say the opposite, that experts should decide future of Ignalina, not politicians.

The President keeps saying that Lithuania first needs a new modern Western reactor and then Ignalina could be closed during the period of 15 years. At the same time the President underlines the fact that that Ignalina is safe enough and doesn’t pose any danger to neighboring countries.

Basically all statements of Lithuanian officials could be summarized that Lithuania would like to continue with Ignalina at least for 10-15 more years and then close it down. It means that reactors at Ignalina should be re-channeled as is foreseen in the original design project. It means breaking of EBRD/NSA Agreement, which is the legal basis of the EU position at the moment.

The clearest position was expressed in latest statement of Mr. Landsbergis, Chairman of Lithuanian Parliament on 21 September 98. He said that Lithuania should start real negotiations with EU concerning the closure of Ignalina.  He said it would not mean that Lithuania would close the plant soon, but that decommissioning schedules and linkages of Ignalina to EU accession could be clarified.  The statement was distributed because “in recent months the question of the closure of the nuclear power plant was escalated, often creating an impression that a discussion is taking place about the closing of it soon”.

To my understanding, this statement indicates some breakthrough in the understanding of the seriousness of EU requirements and willingness to start serious negotiations.

Things will become finally clear when the Lithuanian Parliament will vote for one or another version of the National Energy Strategy. There are only two choices: working for the replacement of Ignalina or re-channeling of it and prolonging of lifetime for 10-15 more years.

Slovakia

Up to 28 August 1998 about 50% of Slovakian electricity came from one source, its sole nuclear power plant in Bohunice.   With an installed capacity of 880 MW produced by four Soviet designed VVER 440 reactors. Two of them are of the older type V230 (so-called NPP V1 which started operation in 1979), and two others being of the newer type V213 (which started in 1984). The nuclear power plants as with most other electricity sources are owned and operated by the state owned monopoly stock company Slovenske elektrarne, Slovak Electricity Utilities (SE).

However, on 28th August the first unit of the Mochovce nuclear power plant entered commercial operation.

6.12 A1 Bohunice

In addition to the VVER 440 reactors at Bohunice is a shutdown reactor called A1.  The reactor was permanently closed at the end of the 1970s after a catalog of accidents that resulted in the death of two workers. Even though the reactor has not operated for nearly two decades it continues to be a threat to the environment and has heavily contaminated the nearby Manivier and Dudvah Rivers.  Furthermore, private water wells of the local inhabitants have had to be closed and some of the surrounding area is contaminated. Liquid and solid radioactive wastes and about 120 spent fuel elements are stored inside the A1 area. Inadequate efforts have been taken to make secure this material.  The last serious accident occurred in the reactor hall in 1991. 

The operator, SE, does not have sufficient finances to complete, a so-called "green field" decommissioning.  According to the project proposal submitted for public discussion in December 1997, SE does not intend to undertake the decommissioning program on the near term, not before 2005-7.  The total project cost for "Putting of A1 reactor into a safe state from the point of view of radioactivity" (Uvedenie reaktora A1 do radiacne bezpecneho stavu) is 4.95 billion Slovak crowns ($140 million).  In January 1995, the so-called State "liquidation fund" was established.  This decrees that in addition to the State contribution, enterprises selling nuclear electricity must pay 10% of the price of sold electricity into this fund.  The fund will be used for the radioactive waste management and the decommissioning of the NPPs.  SE as the sole operator of nuclear power plants is the only body expected to pay into the fund.  Information provided to Members of Parliament in November 1997 stated that the fund had accumulated 3.36 billion SKK ($ 96 million) at the beginning of 1997.  This raises two major problems: 

1) SE does not have enough money to invest to complete, or undertake even the 1st stage of the decommissioning of the A1 reactor.  SE said this was because the A1 accident happened before 1994 when the liquidation fund was established.  Therefore this fund does not include any investments for the A1 decontamination and SE has to find the complete investment on its own. 

2) Therefore if 4 years after the fund’s creation there is not enough money for the A1 decommissioning, what have the regular fund payments been used for? The State administrator of the fund is the Ministry for Economy. No information has been released to the Slovakian public and rumors have circulated that suggest that funds have been diverted for other purposes.

As the project of the A1 decommissioning has been widely criticized in public, the Ministry of Environment decided to elaborate the proposals.   The new project should have been submitted to a new public discussion in March but to date this has not been done.


6.13 V1 Bohunice

NPP Bohunice is operated with obsolete technology and designs which are very weak in several areas, e.g. lack of containment, equipment redundancy problems, fire protection, earthquake protection, etc.  The problems are well known and even the former Czechoslovak Commission for Atomic Energy stated that there are about 90 basic safety shortcomings and decided to close the V1 reactors in 1993 and at latest in 1995. The report of the US Department of Energy from 1995 put V1 among the most dangerous reactors in the world.  Agenda 2000 presents V1 among three Eastern NPPs that have to be shutdown.   However, this is not compatible with the Slovakian energy policy updated in November 1997 and approved by the Government, but without any discussion in the parliament. The document is based on the desire for maximum use of nuclear power and consequently all other sources, as well as the complete policy of financial (investment, credit, guarantee, etc.) support have to adapt to support the nuclear priority. 

There are strong political and economic reasons why there is no official support to close V1.   Importantly, the nuclear lobby is very powerful within the Slovakian political system and they have persuaded decision-makers that the V1 costs are already written off. Therefore, the plant can produce cheap electricity.      In addition it is said that there is a general reconstruction of the V1 units presently underway (1996-9).   This is a joint project between Siemens and VUJE, Research Institute for NPPs (Vyskumny ustav jadrovych elektrarni) in Trnava. The contract is implemented through the RECON consortium with each partner have a 50% share.  This project is presented as the general upgrading of V1 with much safer Western technology, even getting Bohunice on the safety level comparable with the present Western nuclear standards. The total investment for V1 reconstruction is about 6 billion SKK ($170 million). 

This argument has been not only promoted by recent government but it is also supported by most other politicians and, above all, by the leaders of the new Government formed in September 1998.  However, not all the present coalition partners are in favour of nuclear power.

The privatization and price liberalization are a key element of the economic reform and would have a significantly impact on nuclear power.    The previous Government went to extreme lengths to support nuclear power both politically and financially.   For example SE has not and is not required to pay the "profit" tax up to 2001, in total 10 billion SKK ($ 285 million) and the State budget guaranteed the investment for the completion of Mochovce 1 and 2 (30 billion SKK [$850 million]).   

Despite this situation, there are also two major political arguments for the V1 shutdown. The first one is the promise of the previous Government that after 1 year of commercially reliable operation of the Mochovce NPP, V1 will be shutdown.  This promise has been misused to justify the participation of Siemens in the Mochovce project with the associated support of the German Government.  The second and the main argument lie in the position of the EU towards potential accession of Slovakia. The basic EU document dealing with the CEE countries integration Agenda 2000 has clearly stated those dangerous reactors of the Ignalina, Kozloduy and V1 Bohunice have to be shutdown. If this position of the EU does not change and clear criteria and timelines would be insisted upon for their shutdown, Slovakia would have to keep to the original closure dated and at least, close gradually each Bohunice V1 unit for each completed Mochovce reactor.  In the present economic and political situation, Slovakia has no other choice than to follow the EU criteria in order to associate with the EU. 

6.14 Mochovce

Since 1978, the second nuclear power plant Mochovce has been under construction, with four pressurized water reactors of Soviet design VVER 440/ V 213. In the early 90s, the construction work was stopped due to lack of funds.  In 1992, negotiations started with the EBRD for a loan of 1.45 billion DEM for the completion of the units one and two.  The high completion costs contradicted claims that the reactors were about 90% completed.  The previous investment including interests was thought to be least 1.13 - 1.44 billion DEM, but the real sum is probably much higher.  The main conditions for the EBRD’s involvement were economic feasibility, nuclear safety comparable with so-called Western standards level, the shutdown of Bohunice V1 and the rapid reform of the electricity system.  Slovak bodies were not able to fulfil these conditions. After an international campaign by NGOs against the Mochovce project the Slovak Government withdrew its proposal from the EBRD at the beginning of 1995.   The Government explained that a new supplier, Skoda Prague together with the consortium Siemens/ Framatom were able to complete the plant much cheaper.  However, the Governmental guarantees for the new project approved in 1996 were about 1.5 billion DEM, the same sum as the originally intended EBRD loan.  Today the actual costs of the first two Mochovce units is believed to be about 2 billion DEM and it is necessary to invest at least 0.5 billion DEM more for the completion of the 2nd unit. The start of its operation has been postponed from March to October 1999. Furthermore at present it is clear that the decision-makers are not too enthusiastic to shutdown V1 Bohunice until 2007-10. 

German NPP Greifswald with the same reactor type started construction under the communist regime.  Following unification the German Government shutdown the plant as it did not fulfil its safety criteria for the operation. Attempts to upgrade the reactor to conform to (Western) German standards were deemed to be too expensive. According to German experts, reconstruction would cost at least 4.5 billion DEM. 

According to the analyses of international experts, the Mochovce reactors have many design shortcomings.   In particular concerns have been raised over the lack of secondary containment, the insufficient and untested bubble condenser system and the close proximity of the turbines and the reactor. With these design and material deficiencies, Mochovce would not be licensed to operate anywhere in the EU countries or USA, as it does not fulfil their nuclear safety standards. These results were presented in a recent report of an independent international expert mission undertaken in the first Mochovce reactor in May 1998.  However, SE and the Nuclear Regulatory Authority refused to communicate with the experts. 

Despite of the above-mentioned facts, Mochovce unit 1 is operating and unit 2 is continuing to be built.   Least cost analysis of the Mochovce 1, 2 project, ordered by the EBRD, was manipulated - this was later publicly admitted by the responsible EBRD staff.  Since then, no least cost analysis has been released for the public discussion in Slovakia.   However, there exists a study undertaken by Slovak energy experts that compares the potential of gas-steam electricity generation to the completion of the Mochovce NPP. The result is clear; gas-steam cycles are cheaper and have a much lower pay back period than the Mochovce 1.   Despite Greenpeace publishing the main results, it is still unavailable in full to the public or members of the Parliament.

Regardless of the problems and risks, the 1st Mochovce reactor started operation in the end of August 1998.   However, several technical problems have occurred since the start of the 1st reactor, none of them being published by operators.   At the present time it is unclear who will finance the completion of units 3 and 4 of Mochovce, although announcements are expected shortly.   These reactors are in a much lower stage of the construction and so much more investment will be needed for the completion. 

6.15 Alternative Energy Solutions 

According to several energy studies as well as the previous Energy policy of Slovakia from 1993, the electricity potential from gas-steam co-generated sources in Slovakia is at least 1200 MW (comparing to the 880 MW of Mochovce units).  This will be implemented by the State monopoly enterprise Slovak Gas Industry (SPP - Slovensky plynarensky priemysel).  SPP recently received a 100 million-DM loan from foreign banks without any State guarantee.  In addition, the heating plant in Bratislava was reconstructed for the co-generated gas-steam unit with the electricity output 215 MW with a Siemens investment 160 million-DM. Other gas-steam units are also under preparation (Kosice 85 MW, Nitra, Ruzomberok, etc.). 

An important part of the solution of the present energy problems of Slovakia lies in the exploitation of enormous energy savings and efficiency potential. According to a recent OECD study this could save at least 25-35% of the energy consumption in the industry sector.  At present, Slovakia wastes at least 3-times more energy for the industrial production than OECD countries.  Official governmental programs have failed due to the unwillingness of the political representation and the State administration to implement them.  Therefore, the great energy savings and efficiency potential still remains almost completely unused. Another largely unused energy source is the implementation of renewables despite very good domestic conditions (biomass, biogas, small hydro power, solar, locally wind, geothermal energy, etc.). 

Thus, the crucial problem is not the lack of energy alternatives but the lack of desire to restructure the present State centralized monopoly and heavily subsidized energy sector towards the free market economy.  This will include the inevitable energy prices liberalization and use of the existing potential. 

Recent public opinion poll showed that in general, 61% of Slovakian inhabitants are against the use of the nuclear power plants and only 23% support the use of nuclear.  While 86% of the population prefer energy savings and hydropower.   Furthermore 77% would prefer that renewables are a fundamental part of the Slovakia's energy policy.

A Summary of NGO Recommendations:

Investment Strategy.

· Western European public institutions should neither finance the construction of new nuclear power plants nor fund the activities of currently operating nuclear plants in CEE.   In particular, the Euratom loan facility should be abandoned and the use of Instruments for Structural Policies Pre-Accession (ISPA) should not be opened up for nuclear projects.

Nuclear Safety.

· The first generation of Soviet designed reactors – the VVER 440/230 and RBMKs - can and must be closed in the short term.   Enforcement of existing agreements would see virtually all the reactors in question closed by the year 2000.

· A full public debate on the future of the second-generation VVER 440-2213 and VVER 1000-320 reactors should take place. Operators should show how their reactors would meet the Council of Ministers’, “state of the art”, safety objectives and at what cost.  Furthermore a least cost analysis should be undertaken in each case to assess the economic viability of future operations.

Radioactive Waste.  

· The reprocessing of spent nuclear fuel in Russia should be immediately prohibited to all member states and accession countries and should form part of the accession negotiations.  Management of all radioactive wastes should conform to state of the art practises within the European Union.

· Increased resources, from the owners and operators of reactors, should be put aside to fund future work on radioactive waste management.

Decommissioning.

· The owners and operators of reactors must put aside sufficient funds to guarantee that the full costs of decommissioning of nuclear facilities can be financed.  

· In order to facilitate the immediate closure of reactors, small Western grants should be made available to assist with the first stage of decommissioning and the related social issues.    Such grants should replace those funds which currently support the continued operation of reactors.

Alternative Energy Options.

· A redirection of energy lending and grant programs must take place that will truly prioritize, facilitate, and lead to early reactor closure and decommissioning.

· Alternative energy programs should target projects which encourage energy efficiency and renewable energy sources.
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		CCGT ORDERS (BY YEAR) IN THE EU AND CENTRAL/EASTERN EUROPE

		1) SUMMARY OF DATA EXCLUDING THE UK																																																		2) UK PLANTS:

		Sum of O/PUT		COUNTRY

		ORD		AUSTRIA		BELARUS		BELGIUM		CROATIA		CZECH REP		DENMARK		FINLAND		GERMANY		GREECE		HUNGARY		IRELAND		ISRAEL		ITALY		KAZAKHSTAN		LUXEMBOURG		MALTA		NETHERLANDS		PORTUGAL		RUSSIA		SLOVAKIA		SPAIN		TURKEY		Grand Total				ORDER		CAPACITY

		1959		75		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		75				YEAR		(MW)
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		1994		0		0		0		0		370		95		450		615		0		235		0		0		1120		960		0		0		682		990		1100		0		60		0		6677				1994		2633
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		1998		0		0		380		190		0		0		0		1051		490		0		0		0		0		0		350		0		0		0		0		85		0		0		2546				1998		1798
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		1981		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		92		0		0		0		0		0		92

		1982		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		112		0		0		0		0		0		112

		1985		0		0		0		0		0		0		135		0		0		0		0		0		0		0		0		0		69		0		0		0		0		900		1104

		1986		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		300		300

		1987		0		0		0		0		0		0		0		0		0		0		0		0		105		0		0		0		502		0		0		0		0		1350		1957

		1988		0		0		0		0		0		0		160		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		160

		1989		0		0		50		0		0		71		0		0		0		0		0		0		0		0		0		0		250		0		0		0		0		0		371
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		1992		0		0		0		0		0		50		55		894		0		0		0		0		1020		0		0		0		1872		0		0		0		320		0		4211

		1993		100		0		0		0		0		0		200		1189		0		155		0		0		550		0		0		0		540		0		0		0		0		365		3099
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		World Bank, EBRD and EIB Power Sector investment projects in Central and Eastern Europe approved since 1989

		(in million US$ & million ECU), as at 19.12.1997

		Country		Sector		Subsector		Bank		Year		Description		US$		ECU		Remarks		Source

		Albania		Energy		Energy Conservation		EBRD		FY 1995		Improve power supply efficiency by reducing power losses				10.00		type: loan; total: 90,7		EBRD Information (summary 1995)

		Albania		Energy		Energy Distribution		EIB		FY 1996		Power Transmission Network - rehabilitation and improvement of the power transmission network in Albania. Investments comprise transmission sub-station (Durres, Vlora, Babice) and 140 km transmission lines				12.00				PR 36/96

		Albania		Energy		Energy Distribution		IDA		FY 1996		The overall standard, reliability, and efficiency of the country's electricity-trasmission and distribution systems will be improved		29.50				total: 117		AR, p. 133

		Albania		Energy		Rehabilitation		IDA		FY 1995		Reduction of non-technical electricity losses		5.00				total: 8,7		AR, p.116

		Albania		Energy		Sector Loan		IDA		FY 1996		Rehabilitation of electricity transmission and distribution systems, strengthening of comapnies financial position, support for privatizing part of the power sector		29.50						MOS May

		Albania Sub-total												64.00		22.00

		Armenia		Energy		Power Generation		EBRD		FY 1993		Hrasdan Unit No 5 Power Plant - Completion of a unit at the power plant and of transmission line to Yerevan				47.60		Type: loan; total: 74,4		FS 10

		Armenia		Energy		Rehabilitation		IDA		FY 1995		Power Maintenance - maintainance of selected thermal and hydro-power plants, and the electricity distribution and control system		13.70				total: 14,5		AR, p.116

		Armenia Sub-total												13.7		47.6

		Azerbaijan		Energy		Gas		IDA		FY 1997		Gas Rehabilitation - a) improvements in gas treatment, b) rehabilitation of underground storage, c) gas metering, d) pipeline cathodic protection and maintenance, e) laboratories for gas and appliance analysis, f) LPG distribution rehabilitation		20.20				total: 24,6		MOS Oct.

		Azerbaijan		Energy		Hydro Power		EBRD		FY 1997		Mingechaur Power Project - rehabilitation of existing hydropower plant				19.20		type: loan; total: 51,1		EBRD Information

		Azerbaijan sub-total												20.2		19.2

		Belarus		Energy		Power Generation		EBRD		FY 1993		Power Plant Modernisation; Construction of a 62 MW combined cycle power plant in Orsha				38.80		Type: loan; total: 56,2		FS 10

		Belaurs Sub-total														38.8

		Bulgaria		Energy		Coal		EIB		FY 1992		Loan to Republic of Bulgaria for Nazionalna Electriciska  - Compania Completion and upgrading of the coal-fired power station Maritza Ost II				45.00				JB, p.96

		Bulgaria		Energy		Coal		EBRD		FY 1992		Completion of the power plant Maritza II and help desulphurisation				40.60		type: loan; total: 112,8 mio ECU		FS 11

		Bulgaria		Energy		Rehabilitation		IBRD		FY 1993		Increase efficiency of NEK (national  comp.)		93.00				total: 126		AR, p.152

		Bulgaria Sub-total												93		85.6

		Croatia		Energy		Energy Distribution		EBRD		FY 1995		Restore power to war affected areas and extend supply				34.10		type: loan; total: 57,3		EBRD Information

		Croatia Sub-total														34.1

		Czech Republic		Energy		Coal / Environment		EIB		FY 1995		Loan to a Czech power utility to help finance its large environmental program which will  bring the largest lignite-fired power stations in compliance with international standards.				200.00		Loan is part of a 260 Mio ECU loan - 60 Mio ECU for roads, 200 Mio ECU for electricity		PR

		Czech Republic		Energy		Coal / Environment		EIB		FY 1996		International syndicate composed of 12 international banks is guaranteeing the loan to the Czech power utility C'EZ, a.s. Loan is for large environmental investment program (glue gas desulphurisation equipment to "clean" major lignite-fired power plants)				100.00				PR 15/96

		Czech Republic		Energy		Energy Distribution (Oil)		EIB		FY 1994		Oil-pipeline between Czech Republic and Germany				100.00				PR

		Czech Republic		Energy		Heat Supply		EIB		FY 1996		Loan to Sko Energo Fin s.r.o. to finance the replacement of Skoda's lignite-fired combined heat and power plant at Mlada Boleslav (260 MWth for heat and 70 MWe for electricity production)				55.00				PR 39/96

		Czech Republic		Energy		Power Generation		IBRD		FY 1992		Modernise the power-plant Prunerov II,  improve energy networks of CEZ (elec. comp.) & improve energy-links with Germany		246.00				total: 557,5		JB, p.176

		Czech Republic Sub-total												246		455

		Estonia		Energy		Rehabilitation		EBRD		FY 1992		Energy Sector Emergency Investment; To enable urgent repairs to power and heating supply and improve energy efficiency				38.50		Type: loan; total: 46,3		FS 11

		Estonia		Energy		Rehabilitation		EIB		FY 1994		Modernisation of the district heating systems of Pärnu and Tallinn				7.00				PR

		Estonia		Energy		Rehabilitation		IBRD		FY 1994		Rehabilitation & improvement in district heating systems in 3 cities		38.40				co-finance: BITS: 10, EIB: 4,4, total: 64,5		AR, p.133

		Estonia Sub-total												38.4		45.5

		Georgia		Energy		Rehabilitation		IDA		FY 1997		Power Rehabilitation - rehabilitation of a thermal power plant and building of fuel reserves		52.30				total: 75,8		MOS July

		Georgia Sub-total												52.3

		Hungary		Energy		Energy Conservation		IBRD		FY 1989		Sector loan, energy development and conservation project		110.00				total: 680		AR, p.147

		Hungary		Energy		Energy Conservation		EBRD		FY 1995		Prometheus ESCO - expand the company´s activities in energy installation renovation to reduce fuel costs				3.90		type: loan		EBRD Information (1995 summary)

		Hungary		Energy		Energy Conservation		EBRD		FY 1996		General Purpose Credit Line for an EBRD-PHARE Environmental and Energy Efficiency Co-funding Scheme - To finance viable private sector projects with environmental and energy efficiency benefits				30.00		type: loan; total: 47,5		EBRD Information (1996 summary)

		Hungary		Energy		Energy Conservation		EBRD		FY 1997		Loan to Hungary's leading energy service company, Prometheus - renovation of existing conservation systems and the operation and maintenance of energy installations in private sector businesses or public sector enterprises				16.10		type: loan & equity		EBRD Homepage

		Hungary		Energy		Energy Distribution		EIB		FY 1990		Hungarian Electricity Enterprise - Upgrading of the power-line system, feasability study about the possibility of linking eastern and western European powerline systems				15.00				JB, p.91

		Hungary		Energy		Energy Distribution		EIB		FY 1993		Hungarian electricity enterprise - Improvement of the electricity system, feasability study concerning the linking of Hungarian and western European power-line systems				20.00				JB, p.99

		Hungary		Energy		Gas		IBRD		FY 1994		Support of national least-cost power generation investment program, construction of a gas-fired comdined cycle cogeneration unit		100.00				total: 242,5		AR, p.133

		Hungary		Energy		Power Generation		IBRD		FY 1997		Quick Start Gas Turbine - projcet will finance about 200 MW of gas turbine power generation capacity to be installed at two distinct locations in Hungary		60.00				total: 96,1		JB, p. 110

		Hungary		Energy		Power Generation		EIB		FY 1997		Magyar Villamos Müvek Rt. (MVM) - financing of a new gas turbine power plant on the site of a former power plant at Lörinci				35.00				PR 52/97

		Hungary		Energy		Rehabilitation		EIB		FY 1991		Magyar Villamos Müvek Tröszt - Modernisation of the Heat & Power Plant Kelenföld near Budapest				35.00				JB, p.94

		Hungary Sub-total												270		165

		Kyrgyzstan		Energy		Energy Conservation		EBRD		FY 1997		Loan to Kyrgyzenergo - to modernize the power system in the touristic area of the Talas valley and improve the country's energy efficiency  by cutting power transmission losses				22.70		type: loan		EBRD Homepage

		Kyrgyzstan		Energy		Energy Distribution		EBRD		FY 1994		Transmission network improvement				28.30		type: loan; total: 41,9		EBRD Information

		Kyrgyzstan		Energy		Energy Distribution		EBRD		FY 1995		Transmission network improvement in Issyk Kul region				30.10		type: loan; total: 44,7		EBRD Information (1995 summary)

		Kyrgyzstan		Energy		Rehabilitation		IDA		FY 1996		Rehabilitation and upgrading of the country's electricity and heat supply infrastructure		20.00				total: 87,5		AR, p. 134

		Kyrgyzstan sub-total												20		81.1

		Latvia		Energy		Hydro Power		EIB		FY 1996		Hydropower Project - loan for rehabilitation works and dam safety improvements for the Daugava hydropower plants.				6.00				PR 31/96

		Latvia		Energy		Rehabilitation		IBRD		FY 1995		Jelgava District Heating - rehabilitation of the district heating system, improve efficieny and reliability of energy production and distribution, promote policy and institutional reforms in the energy sector		14.00				total: 18,2		AR, p.114

		Latvia		Energy		Rehabilitation		EBRD		FY 1992		Energy Sector Emergency Investment; For urgent repairs to energy supply facilities, to improve supply and end-use efficiencies				32.00		type: loan; total: 37		FS 11

		Latvia sub-total												14		38

		Lithuania		Energy		Energy Efficieny		IBRD		FY 1997		Energy Efficiency / Housing - Project (a) supports and enables private initatives to improve residential energy efficieny, (b) supports the completing the privatization of housing and (c) enabls increased private initiative in house maintenance		10.00				total: 20,6		MOS August

		Lithuania		Energy		Gas		EIB		FY 1996		Extension of the gas transmission and distribution				10.00		additional financing from PHARE, the Kuwait Fund and Lithuanian sources		PR

		Lithuania		Energy		Rehabilitation		EBRD		FY 1992		Energy Sector Emergency Investment; To enable urgent repairs to power and heating supply and improve energy efficiency				37.10		Type: loan; total: 37,1		FS 11

		Lithuania		Energy		Thermal Power		IBRD		FY 1994		Rehabilitation of 2 thermal power plants & improvement of electricity transmission		26.40				total: 32,9		AR, p.133

		Lithuania		Energy		Thermal Power		IBRD/ GEF		FY 1996		Demonstration of the use of geothermal energy as an indigenous resource to replace imported fossil fuel and to reduce the emission of GHG		12.80				IBRD: 5,9; GEF: 6,9		MOS June

		Lithuania Sub-total												49.2		47.1

		Macedonia		Energy		Energy Conservation		EBRD		FY 1993		Elektrostopanstvo na Makedonija - To construct a transmission line and support the Energy Conservation Programme				24.40		type: loan; total: 34,8		FS 10

		Macedonia Sub-total														24.4

		Moldova		Energy		Energy Conservation		EBRD		FY 1995		Energy Efficiency Project - improve the energy efficiency of the heat supply system in Chisinau				18.70		type: loan; total: 34,8		EBRD Information (1995 summary)

		Moldova		Energy		Oil		EBRD		FY 1996		Port of Giurgiulesti Oil Terminal Project - Construction of port and storage facilities for imports of oil products				16.10		type:loan and shares; total: 32,3		EBRD Information (1996 summary)

		Moldova		Energy		Rehabilitation		IBRD		FY 1996		Maintanance of a combined heat and power plant, repair of leaky gas-distribution points, and a pilot program of gas-meter installation		10.00				total: 20,5		AR, p. 140

		Moldova Sub-total												10		34.8

		Poland		Energy		Energy Conservation		IBRD		FY 1995		Katowice District Heating - investments to optimize district heating method, to enhance energy conservation/efficiency, reduce pollution; local boiler elimination/conversion; technical assistance		45.00				total: 93		MOS

		Poland		Energy		Energy Distribution		IBRD		FY 1996		Power Transmission - investments in transmission and dispatching systems including construction and rehalbilitation  necessary for UCPTE interconnection		120.00				total: 275,7		MOS Dec.

		Poland		Energy		Heat Supply Rehabilitation		EBRD		FY 1991		WBK  Poznan - Implementation of comprehensive heating sector restructuring and rehabilitation				41.50		Type: loan; total: 74,6 ECU		FS 12

		Poland		Energy		Power Generation		EBRD		FY 1992		ABB Dolmei - Expansion of a facility producing generators for the power generation equipment industry				5.50		Type: loan; total: 15,5		FS 11

		Poland		Energy		Power Generation		EBRD		FY 1994		Polish Power Grid Co. - Upgrading and extending of transmission system and completion of combined heat and power plant				31.4		Type: loan, total: 93,4		FS 9

		Poland Sub-total												165		78.4

		Romania		Energy		Energy Conservation		IBRD		FY 1995		Project to support the restructuring of the power sector and provide assistance to RENEL (the power utility) for rehabilitation and life extension of a number of existing thermal plants and other measures to improve efficiency		110.00						MOS

		Romania		Energy		Power Generation		EIB		FY 1995		RENEL-Renia Autonoma de Electricitate - upgrading of the heat and power generation and electricity transmission and distribution network				60.00		type: loan; duration of project: 15 years		PR

		Romania		Energy		Rehabilitation		EIB		FY 1997		Loan to Radet R.a. to finance the rehabilitation of the heat distribution grid in Bucharest				35.00				PR 41/97

		Romania		Energy		Rehabilitation		EBRD		FY 1997		Thermal Energy Conservation Project - for urgent investment needs for the rehabilitation of the district heating networks in various cities				39.90		type: loan; total: 75,1		EBRD Information

		Romania		Energy		Thermal Power		EBRD		FY 1995		Power Sector Operational Efficiency Improvement Project - rehabilitation of four thermal power plant units and upgrading of the transmission system				78.10		type: loan; total: 184,6		EBRD Information (1995 summary)

		Romania		Energy		Thermal Power		IBRD		FY 1996		Support of the government's power sector-reform program as well as rehabilitation of about 1.445 mw of existing thermal generating capacity		110.00				total: 363,9		AR, p. 135

		Romania Sub Total												220		213

		Russian Fed.		Energy		Gas / Environment		GEF		FY 1996		Reduction of losses of methane and CO2 emissions		3.20						MOS Feb.

		Russian Fed.		Energy		Geothermal		EBRD		FY 1997		First geothermal energy project - finance a 40 megawatt geothermal power station (first renewable energy project launched in the Russian Fed.)				85.60		type: loan		EBRD Homepage

		Russian Fed.		Energy		Sector Loan		IBRD		FY 1997		Electricity Sector Reform Support - finance Russian and foreign advisors to work with the  various  sector entities and government agencies on implementation of the reform agenda		40.00				total: 70,3		MOS July

		Russian Fed. Sub Total												43.2		85.6

		Slovak Republic		Energy		Rehabilitation		EBRD		FY 1996		Heatco District Heating Project - Upgrading of district heating systems in five town				3.20		type: loan and shares; total: 10,7		EBRD Information (1996 summary)

		Slovak Republic		Energy		Rehabilitation		EIB		FY 1996		Power Project in Slovakia - loan to Slovenske Elektrarne (SE), for the refurbishment of a power plant at Vonjany				70.00				PR 33/96

		Slovak Republic Sub total														73.2

		Slovenia		Energy		Hydro Power		EBRD		FY 1993		Drava River Hydroelectric Power Project; For refurbishment, replacing turbines and network transformers, to improve costs and safety and reduce pollution				74.70		Type: loan; total: 130,9		FS 10

		Slovenia Subtotal														74.7

		Ukraine		Energy		Hydro Power		IBRD		FY 1995		Hydropower Rehabilitation and System Control - rehabilitate a number of hydropower plants to extend their lifetime, improve efficiency and environmental performance and to reduce operating and maintanance costs		114.00				total: 215,1		AR, p.117

		Ukraine		Energy		Power Generation		EBRD		FY 1995		Power Market Development Project - provide assistance in setting up four thermal generating companies				44.30		type: loan; total: 59,2		EBRD Information (1995 summary)

		Ukraine		Energy		Rehabilitation		EBRD		FY 1996		Starobeshevo Power Modernisation - To support the ongoing restructuring and commercialisation of the power sector				96.10		type: loan; total:138,5		EBRD Information (1996 summary)

		Ukraine		Energy		Thermal Power		IBRD		FY 1997		Electricity Market Development - a) building up fuel stocks of thermal power plants, and the stocks of spare parts, b) carrying out deferred maintenance at thermal power plants, c) purchase and installation of metering and communications equipments		317.00				total: 377,6		MOS Nov.

		Ukraine Sub-total												317		140.4

		Uzbekistan		Energy		Power Generation		EBRd		FY 1997		Improve the energy efficiency of power generation and support the commercialisation of the power sector				24.70		type: loan		EBRD Homepage

		Uzbekistan Sub total														24.7
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		Country		Sector		Subsector		Bank		Year		Description		US$		ECU		Remarks		Source
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		Albania												64.00		22.00		70.65		92.7

		Armenia												13.7		47.6		15.12		62.7

		Azerbaijan												20.2		19.2		22.3		41.5

		Belarus														38.8				38.8

		Bulgaria												93		85.6		102.6		188.3

		Croatia														34.1				34.1

		Czech Republic												246		455		271.6		726.6

		Estonia												38.4		45.5		42.4		87.9

		Georgia												52.3				57.7		47.7

		Hungary												270		165		298.1		463.1

		Kyrgyzstan												20		81.1		22.1		103.2

		Latvia												14		38		15.5		53.5

		Lithuania												49.2		47.1		54.3		101.4

		Macedonia														24.4				24.4

		Moldova Sub-total												10		34.8		11		45.8

		Poland												165		78.4		182		260.1

		Romania												220		213		242.9		455.9

		Russian Fed.												43.2		85.6		47.7		133.3

		Slovak Republic														73.2				73.2

		Slovenia														74.7				74.7

		Ukraine												317		140.4		350		490.4

		Uzbekistan														24.7				24.7






