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Abstract. The Turkish Government postponed the Akkuyu NPP project on 25th of July 2000. This was the 4th

unsuccessful attempt of the country to build a nuclear power plant since 1965. The estimated burden of the
foreign credit on the economic program to stabilize the economy and drop the inflation rate was the main reason
for this decision. The Government stated that the postponement of the Akkuyu NPP project did not mean that
Turkey would avoid usage of nuclear energy in the future. The Cabinet's announcement also states the need of
contributing to the technological improvements of new generation nuclear power plants.

1. HISTORY

Studies to build a nuclear power plant in Turkey were started in 1965. Later, between 1967
and 1970, a feasibility study was made by a foreign consultant company to build a 300-400
MW NPP. The NPP would have been in operation in 1977. Unfortunately, because of the
problems relating to the site selection and other issues the project could not come into life.

In 1973, the Turkish Electricity Authority (TEK) decided to build an 80 MWe prototype plant.
However, in 1974 the project was cancelled because this project could delay the construction
of a greater capacity nuclear power plant. Instead of this prototype plant, TEK decided to build
a 600 MWe NPP in southern Turkey.

Site selection studies were undertaken in 1974 and 1975 and the Gulnar-Akkuyu location was
found suitable for the construction of the first NPP. In 1976, the site license for Akkuyu was
granted by the Atomic Energy Commission. In 1977, the bid was prepared and ASEA-ATOM
and STAL-LAVAL companies awarded as the best bidders. Contract negotiations continued
until 1980. However, in September 1980 due to the Swedish Government's decision to
withdraw the loan guarantee the project was cancelled.

The third attempt was made in 1980. Three companies were selected to build four nuclear
power plants (1 unit CANDU (AECL) and 1 unit PWR (KWU) in Akkuyu and 2 units BWR
(GE) in Sinop). Due to Turkey's suggestion of the BOT model, KWU resigned from the bid.
Although AECL accepted the BOT model, it insisted on the governmental guarantee for the
BOT credit. The Turkish government refused to give the guarantee, thus the project was
cancelled.

In 1992, the Ministry of Energy and Natural Resources stated in a report submitted to the
Government that without the installation of new energy resources before 2010, the country
would face an energy crisis, suggesting that nuclear energy generation should be considered as
an option.
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hi 1993, The High Council of Science and Technology established the nuclear electricity
generation as the 3rd highest priority project of the country. In view of this decision, the
Turkish Electricity Generation and Transmission Company (TEAa) included the NPP project
in its 1993 investment program, hi 1995, TEAa selected the Korean KAERI as the consultant
for the preparation of the bid specifications. The bid was started in 1996. Three companies
made proposals in 1997: AECL, NPI and Westinghouse. After a series of delays the
Government decided to postpone the project in July 2000.

2. THE NEED FOR NUCLEAR ENERGY

During the period of 1996-2000 the primary energy consumption in Turkey increased by 4.5
% per year and reached to 78.8 M-toe by the year 2000. During the same period, the electricity
demand increased about 8.2 % per year, and is expected to reach about 127 TWh at the end of
this period. The primary energy consumption per capita is about 1.2 toe and the electricity
consumption per capita is about 1,900 kWh as of year 2000. Electricity production has been
rising steadily; it grew from 111 TWh to 116 TWh during the period of 1998-1999. The
installed capacity, during the same period, increased from 23,352 MWe to 26,117 MWe. The
installed capacity and electricity production in 2000 is expected to be about 27,400 MWe and
124 TWh, respectively. It is expected to have an annual demand rate of about 8 % - 10 % till
2010. The projection for electricity consumption reveals that about 290 TWh will be
consumed by the year of 2010. Thus nuclear energy is most important alternative to fossil
resources when diversity and energy supply security are taken into consideration. Today, the
electricity generation composition is about; 70 % thermal (coal, gas, oil, geothermal) and 30
% hydro.

It is well known that fossil fuel utilization is dominant over other energy types and its share in
the global electricity generation is around 65 %. The main draw back of fossil fuel utilization
is the environmental pollution and especially the CO2 emission. Today the total CO2 emission
reached to about 22,000 M-ton (about 3800 kg/capita) and the share of power generation is
about 8,000 M-ton. The nuclear energy is an important option and alternative to fossil fuels
provided that the economical aspect of a NPP is improved so as to become more competitive
in deregulated market and the problem of public acceptance is solved. The economical aspect
of the nuclear power is highly significant for industrializing countries like Turkey since capital
cost share of nuclear electricity generation is about 60% - 70%, contrary to the figure that
fossil fuel plants have, i.e. 20% - 40%. This fact endangers the NPP projects in developing
countries since external credit is unavoidable in those countries and credit guarantees and
reimbursement of credit plays the central role in making decisions on NPP projects impossible
or hardly possible in those developing countries.

3. POSTPONEMENT OF THE AKKUYU PROJECT

In spite of the fact that nuclear energy contribution was planned to be 9,000 MWe by the year
2020 (a 9 % share to total generation) and there was a strong intention of the Government to
install our fist NPP in Akkuyu, the Government decided to postpone the Akkuyu NPP project,
following the meeting of the Cabinet held on 25th July, 2000. The Government's statement on
this decision made it clear that the reasons were not related to safety issues. Since Turkey
needed to concentrate on a program of economic stability aiming to reduce inflation rates to
reasonable figures, the government could not afford the estimated three to four billion US
dollars needed for construction of the country's first nuclear power plant. The suggestions that
the project had been dropped because of fears of earthquakes in the region are "unfounded".
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Akkuyu is a remote site in the least seismic area of the country and the continuous re-
evaluation of the site has been ongoing, since the mid 1970s using the latest analytical
techniques. Moreover, the argument about the NPP's negative effect on Turkish tourism is
neglected in view of the good example of France. The Government also stated that it was
more preferable to build natural gas power plants in the short term, like other OECD
countries. However, in the long run, i.e. 15-20 years period, if natural gas becomes scarce and
less economical then it will be better to reconsider the nuclear power option. According to the
Turkish Government, in order to be prepared for a natural gas crisis construction of large
numbers of NPPs will be required. Since the country's resources are limited, it is not possible
to achieve such projects without external loans and such huge external loans might endanger
economic programs. Therefore, It is better to continue hydro and natural gas projects and wait
for the decrease in NPP costs and increase in their lifetimes. During this period, there may rise
an opportunity to utilize our thorium reserves as a nuclear fuel. The Government also stated
that it is not planned to cancel our plans to build NPPs.

4. FUTURE PLANS

The Turkish Electricity Generation and Transmission Corporation has been studying a new
energy generation plan since the postponement of the Akkuyu project. It is also declared by
the Government that the postponement of the Akkuyu NPP project does not mean that Turkey
will avoid using nuclear energy in the future. The Cabinet's announcement also states the need
of contributing to the technological improvements of new generation nuclear power plants.

Since the future nuclear power program of Turkey is to be dependent on nuclear policy, the
Turkish Atomic Energy Authority (TAEA) recently initiated a project to revise the nuclear
policy of the country. This project will include the application sectors of nuclear energy,
including nuclear power, and programs associated to each sector. One of the sectors that
should be considered is "Research and Development which also includes innovative designs
and small and medium sized reactors (SMRs). As mentioned in the IAEA documents SMRs
have the following technical features:

- Lower absolute capital cost with a smaller financial burden;
- Co-generation of electricity and heat for district heating;
- Distribution of economic risks through several smaller plants;
- Better controlled construction schedule (2-4 years) due to less on-site work and smaller

size of components;
- Earlier introduction of nuclear power by use of SMRs help earlier returns of investment

and will serve for environmental protection against fossil fueled plants;
- Better fit to smaller and weaker grids;
- Fit to low load growth rate situations;
- Better past performance records than larger plants (148 SMRs in operation and 12 SMRs

under construction);
- Earlier introduction of nuclear power with potential for short term technology transfer;
- Plant life extension can be made possible by allowing construction of modular reactor

vessel for replacement;
- Decommissioning cost for smaller components would be affordable and even the reactor

vessel (for reactors up to 300 MWe) could be transported to some central site for
dismantling.
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Cooperation with international/national groups on theoretical and experimental projects
concerning SMRs and innovative technologies would lead to an increase of staff capabilities
and experience on nuclear technology. To achieve this goal, TAEA decided to participate in
the "International Project on Innovative Nuclear Reactor Technologies and Fuel Cycles", a
new project of the IAEA.
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