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ÖZET

Sovyetler Birliği, 27 Haziran 1954 tarihinde, 5 MWe gücündeki santralın işletmeye girmesi ile nükleer gü-
cün doğuşunu gördü, ikinci referans noktası ise 26 Nisan 1986 tarihidir. Bu tarihten sonra nükleer enerjinin Sov-
yetler Birliği'ndeki kaderi bir kere daha değişti: bugün açıkça görünen odur ki, Çernobil Kazası nükleer santral ya-
pımı görüşünü tümüyle ortadan kaldırmadı. Bilakis yeni devletlerin liderlerinin ve kamuoyunun nükleer güç
programlarına devam etmede yarar görmeye başladıklarına dair belirtiler vardır.

ABSTRACT

27 June 1954 saw the birth of nuclear power in the Soviet Union when a 5 MWe plant went into operation.
The second reference point falls on 26 April 1986. Since then the fate of nuclear energy in the Soviet Union has
been transformed once again: it is now clear the Chernobly did not entirely bury the notion of building nuclear po-
wer stations. There are even signs that the leaders of the new states, as well as the general public, are begining
to see some of benefits of continuing with nuclear power programmes.

PRE-CHERNOBLY ACHIEVEMENTS

Bearing some formal resemblance to unimplemented Soviet programmes, the Soviet nuclear
power programme adopted in the early 1980s had an adequate scientific and industrial base and
every prospect of success. The extensive R&D work carried out in the 1960s folowed up by tests on
pilot reactor installations of various types (from a pressure-vessel boiling reactor to a graphite reactor
with nuclear superheat) laid the foundations for creating a large-scale nuclear power industry.

The rate of expansion being achieved by the Soviet nuclear industry in the mid-1980s compa-
rable with that found in countries regarded as engaged in "rapid deployment" of the technology. There
was an annual 4-5 GWe increase of nuclear generating capacitiy, reactors as large as 1.5 GWe were
successfully put into operation while 35-40 % of total electricity in some regions (more than 60 % in
Lithuania) was generated by nuclear stations. This list of pre-Chernobly achievements would be in-
complete if we did not mention progress in mastering fast reactors and the large programmes of work
aimed at extending the application of nuclear energy into head supply for domestic and industrial use
and high-temperature processes.

The nuclear fuel cycle infrastructure that had been developed for military purposes made it pos-
sible to deal promptly with the problem of providing fuel for civil nuclear nuclear power plants - and
with large margins, such that present-day capacities for fuel mining and fabrication will be sufficient up
to the year 2010. Moreover, there is the potential for using tens of tons of plutonium and hundreds of
tons of highly-enriched uranium from nuclear weapons. The considerable extent of nuclear fuel reser-
ves is one of the long-term economic factors likely to determine the future of nuclear power.

CURRENT STATUS

When the Soviet specialists presented the data on the causes and consequences of the Cher-
nobly accident to the world community in 1986 and even in a year after the atastrophe, they kept cer-
tain optimism concerning continuous steady implementatbn of the nuclear power projects in this co-
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untry. However seven post Chemobly years have shown that the installed capacities of the NPPs inc-
reased only by 6 GW. Basing on the most optimistic current estimations it can be said that by the turn
of the century the total NPP capacity in the former USSR countries will not have reached even one
forth of 190 GW to which the Soviet nuclear program, adopted in the begining of the 80s, was orien-
ted. It should be pointed out that the cause of reduction in program was not only canceling of the or-
ders for new NPP conduction but also stopped construction works even at the final stage of NPP erec-
tion. In the- whole, research works, construction and extension of NPP were interrupted on 39 sites of
total capacity 109 GW.

Nevertheless, the case for nuclear power in the European part of the former USSR and some
other regions (Transcaucasus, Far East etc) has by no means been weakened in the circumstances
that prevail today. Even ignoring the long-term global effects of depletion of fossil fuel reserves and
ecological consequences of their use, one should remember the mismatch between the location of
major power consumers in the Russia and the Siberian deposits of fossil fuels. One illustration is that
the lenght of the major gas pipelines is steadily approaching the distance between the earth and the
moon.

In addition it is increasingly evident that, in conditions of economic crisis, nuclear energy beco-
mes as "island of stability" in the power industry. This is shown by the production levels for nuclear ge-
nerated electricity wich have remained fairly constant against the backround of a rapid recession in oil
and coal production in the Russia.

This nuclear stability is a major factor explaining the decay of the "Chernobly syndrome", which
has been clearly observed in some regions at least (North-West, Central, Far East of Russia).

Nevertheless there is still obviously major public sensitivity to nuclear power, which is currently
being aggravated by the growing anxiety in the West about the inadequate level of nuclear power
plant safety in the ex-USSR, particularly at units designed in accordance with earlier safety standarts.

It should be noted, however, that even if it is possible to shut down the one RBMK power stati-
on in the Ukraine, where most of the other nuclear units are modern WER-1000s, such a solution is
absolutely out of the question in Russia where the "old" RBMK and WER-440 (type V-230) units ac-
count for more than 30 % of installed nuclear capacity.

Against the background of the burgeoning compaign to shut down "old" units, which is focused
on RBMKs, those responsible for power supply in Russia seek a more balanced solution to the prob-
lem. Measures to enhance safety levels (additional diagnostics, simulators, etc) are now being imple-
mented. The schedule for permanent closure of outdated units will inevitably be determined by the fe-
asibility of replacing the lost capacity and the general economic situation.

With disintegration of the USSR, political barriers have appeared between parts of the nuclear
industrial complex spread among the different republics and this is a new destablishing factor for nuc-
lear power. It will certainly take some time to set up the necessary mechanisms for interaction betwe-
en the new administrative structures being created in the republics of the former USSR.

In this context it is however encouraging that in June 1992 the CIS countries signed an agree-
ment on basic principles for peaceful nuclear co-operation. The leading role of Russia in such coope-
ration is obvious as the country possesses about 90 % of the industrial, scientific and technological
nuclear potential of the ex-USSR (Fig. 1).

Fig. 2 shows the currents status of Nuclear power in the countries of ex-USSR.

NEW PHASE

The current situation permits us to speak about the entry of nuclear power, at least in Russia,
into a new period. The commissioning of the Balakovo NPP-4 put an end to the virtual theree-year
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moratorium on putting into service new NPPs. The programme of nuclear power development having
been worked out by the specialists and approved by the Government begins to be realized at last. It is
intended for the 3 years period but with potential development for another 15 years. The above menti-
oned decay of the post-chernobly sydrome is clearly observed, particularly in such regions as the Rus-
sian Center, North-West, and Far East, in Armenia, Lithuania. There are practically no doubts about
the commissioning of power units with VVER-1000 reactors, which are the final stages of construction,
in Ukraine. At the same time the decision to shut down in 1993 of two power units of Chernobiy nucle-
ar power plant is not a final one. Even in most anti-nuclear Byelorussia the government made a propo-
sal, that was improbable two years ago, on the construction by 2005 of at least one nuclear power
plant. Nuclear program is being developed in Kazahstan. The situation with Armenia nuclear power
plant is very well known. The barometer of the public opinion also records the changes. A rather rep-
resentative (more than 2000 respondents) public opinion poll, organized in 1992 by Russian Public
Opinion Center in a number of regions in Russia, demonstrated that it is possible to give up stereoty-
pes of total opposition by our society to the nuclear power. The results of this poll, according to which
57 % respondents agree either with operating nuclear power plants or even with construction of new
plants, represent indexes comparable with public opinion of prosperous, "non-Chernobly" countries.

The quantitative estimates of various scenarios of nuclear power development, as the author
sees them as of the beginning of 1993, are presented in Fig. 3.

This forecast is based on the deployment of the following medium' to large size reactor designs
after the year 2000:

- Various modifications of the VVER-NP-1000 design (VVER-91, VVER-92 etc) evolutionally ex-
tending the general trend of the VVER generation;

WER-500 (630 MWe) intermadiate power design also basing on the proven VVER technology,
with loop layout and use of passive safety systems;

- VPBER-600 (also 630 MWe) design where the approaches based on the experience with the
nuclear district heating plants and ship plants with integrated layout of the primary circuit are realized;

- BN-800 sodium breeder design which is an extension of the BN-600 design.

By 2010 it is likely that new indigenously designed plants will have been developed, for examp-
le the multy looped boiling water reactor with graphite moderator (MKER-800).

Some comments to the Russian plans should be added.

As well as four power reactors and two nuclear district heating units that could be taken into
operation before 2000, the addition of new units at existing sites with operating reactors -Kola, Novo-
voronezh and Leningrad- has already been supported by the local authorities as eventual replace-
ments for older units. In addition, we can expect that construction of a further several nuclear plants
(Korelia, Far-East, Rostov, Kostroma, Kaluga, Primorskaya, Tomsk NDHP) will get approval. These
and other nuclear power plants were included in a state investment programme for the Russian Fede-
ration as major projects financed from the Russian budget.

The specialists of Minatom believes that it is reasonable and possible to construct, in the 2005-
2010 period, three more nuclear power stations of 4 GWe each to replace fossil-fuelled plants that we-
re planned. Only time will show, whether this forecast will be implemented in conditions of the econo-
mic recession and reduced investment possibilities. However one thing is clear - the period of the vir-
tual nuclear moratorium in Russia has finished.
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