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ABSTRACT

Krsko nuclear power plant is jointly owned by Croatia and Slovenia and is one of the
pillars of Slovenian power system. The utility supplies more than 20% of Slovenian
electricity demand. In 16 years of its operation, Krsko NPP showed very high standards
of safety and operational availability. It operates under auspices of Slovenian Nuclear
Safety Authority and fully complies to national legal frame and international standards
and requirements. In 2000 the nuclear power plant will undergo a major refurbishment,
replacement of steam generators and additionally the utility will be equipped with a new
full scope simulator. Slovenia set up a fund to collect money for the decommissioning of
the Krsko NPP.

INTRODUCTION

Governmental energy policy for nuclear power is outlined in the Resolution on the
Strategy of Energy Use and Supply of Slovenia (Strategy), adopted by the Parliament in
1996:

The objective is to maintain a high operational safety level of the nuclear power plant
at Krsko, both during its operation and after shut down, as well as to gradually establish
conditions for its safe decommissioning.

To improve the operational safety and output while the plant is operating, all
economically justifiable measures recommended by international missions need to be
implemented.

KRSKO NUCLEAR POWER PLANT

Status of the Plant

The Krsko nuclear power plant (NPP) with a net electrical output of 632 MW is jointly
owned by Slovenia and Croatia, each state holding 50%. The plant is equipped with a
two-loop Westinghouse pressurized water reactor (PWR). The planned annual electric
power production amounts to 4400 GWh. Construction of Krsko NPP began in 1974 and
commercial operation was launched in 1983. Its designed lifetime is 40 years.
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Operational and Safety Performance

Main operational and safety indicators show that Krsko NPP is comparable to the best
ones in Western Europe and North America. The technical and organizational structure,
as well as education and training of professional staff, meet high international standards,

The safety design of Krsko NPP is based on the requirements of the US Nuclear
Regulatory Commission (NRC) of 1973. Krsko NPP has closely followed the
recommendations of the International Atomic Energy Agency (IAEA) based in Vienna
and has been subject to surveillance from the very beginning of its operation. National
regulatory body is the Slovenian Nuclear Safety Administration (SNSA). Experience
gained through Three Mile Island and Chernobyl accidents have been closely integrated
into plant's safety system, training and operation.

Technical Data

As already mentioned the Krsko NPP complies to all Western standards, concerning the
safety and technical availability. Table 1. shows main technical characteristics of the
Krsko NPP.

Net production in 1997 (TWh)
Load factor in 1997 (%)
Availability in 1996 (%)
Number of automatic scrams
Unplanned scrams in 1996
Planned manual scrams in 1996

4.758
86.17
81.32
1
3
6

Table 1. Performance indicators for the Krsko NPP

The availability of the Krsko NPP depends directly on the steam generators' performance
and service life. Operational problems due to degradation of the tubes of the steam
generators in Krsko NPP are comparable and widely known in similar NPPs elsewhere in
the world. By end of 1996, 16.24% and 10.06% respectively, of the tubes of both steam
generators were mechanically plugged due to the excessive degradation on the generator
tubes. Once degradation affects more than 18% of the heat exchange area, the power from
the NPP will be gradually reduced, ultimately leading to an early shut down of the
reactor. In order to enable further stable and safe operation of the Krsko NPP, a major
refurbishment is planned for the year 2000. In Krsko NPP, the two steam generators will
be replaced and in the same, the rated power will be uprated by 6%, that will give
additional 45 MW of generating capacity. The Krsko NPP will be one of the last NPPs of
this type, having replaced the steam generators. The NPP will also be equipped with a full
scope simulator in order to provide better training possibilities to its professional staff.
After the replacement of steam generators, it is expected that the annual production will
reach 5 TWh, due to increase of installed capacity and lower planned service period.

Radioactive Impacts of the Krsko NPP and Radioactive Wastes

Average effective doses per worker in 1996 was 2.26 mSv, that is 4.5% of the upper limit
for the workers that are exposed to ionized radiation. All liquid and gaseous discharges in
1996, according to SNSA's 1996 report, were beyond limit values.
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Low and intermediate radioactive wastes (LDLW) are stored on site of the Krsko NPP.
The old steam generators will also be stored on the site in a specially constructed
building. The spent fuel is stored in a pool inside the NPP. Supercompacting of the
existing LELW, which has been undertaken in co-operation with Westinghouse and
modification of waste processing should yield significant reduction of the volume. With a
so-called reracking process, the existing capacity of the pool with the spent fuel will be
enlarged and both LELW and spent fuel could be accommodated until the end of projected
life-time of the plant.

The Krsko NPP is one of the main pillars of the Slovenian power system, generating base
load electricity. Total installed generating capacity in 1997 was 2401 MW, thermal share
was 42%, hydro 32% and nuclear contributed with 26%. In terms of electricity
generation, nuclear contributes with 40% to the total production in Slovenia. 50% of the
electricity generated in the nuclear utility is exported to Croatia.

To replace the nuclear power with a coal-fired plant it would require 4.4 million tons of
local coal equivalent. This amount of coal would release 21600 tons of SO2 and 507600
tons of CO2. Replacing the Krsko NPP with a gas-fired plant would have less hazardous
impacts on the environment, though the price of the electricity would be significantly
higher. This of course would have negative consequences on the national economy.

Institutional arrangements

SNSA is responsible for the nuclear and radiological safety in nuclear installations, trade
and transport of nuclear radioactive materials, safeguards and protection of nuclear
installations, liability for nuclear damage, licensing of operators and all activities
pertaining to nuclear technology. Co-operation with IAEA is particularly intensive.

In order to provide for the final disposal for radioactive wastes in Slovenia, the Agency
for Radwaste Management (ARAO) was founded by the Government in 1991. The tasks
of ARAO include preliminary work on safe radioactive waste disposal, the planning
oversight and completion of the final disposal project (site selection, design, construction)
etc. The Agency prepared the strategy for the high level radioactive wastes and for the
spent fuel. Environmental studies and research work on environmental impact of the
repository are carried out. Since the radwaste repository is a very sensitive issue, special
attention is and will be devoted to public relations in order to establish a comprehensive
public acceptance for future repository. Various editions on radwaste management,
special lessons in schools, advertising nuclear power in daily news, are activities
undertaken by ARAO. For the time being the entire research activity of the ARAO is
mainly academic, in other words they are not undertaking in situ investigations, because it
could cause protests of the communities being possible involved as potential sites for
radwaste repository. The government should set clear options for those are in the country,
having potentials for final repository.

Decommissioning of the Krsko NPP

One of the key issues during the operational life-time of a NPP is the concern, how to
assure sufficient finds for its decommissioning and the final radwaste storage. The costs
for decommissioning of the Krsko NPP and a repository for high and low level radwaste
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and the spent fuel in Slovenia will be covered through a fund established in 1995. A law
has been adopted by the parliament that imposes on the Krsko NPP to collect a surcharge
of 0.61 SIT/kWh on electricity produced in Krsko. A study has been accomplished that
specifies the methods as well as the decommissioning schedule after the end of plant's
operation. The Government assumes that the decommissioning will not take place before
the end of the designed lifetime of the utility in 2023. After replacement of steam
generators there are fairly good chances that the lifetime of the Krsko NPP could even be
extended beyond its designed lifetime. The decommissioning plan, that was also adopted
by the Slovenian Government, is subject to biannual update in order to include new
technological findings and to recalculate the surcharge, necessary to be collected to assure
safe closure of the Krsko NPP.

As in many other countries in Europe, there were several attempts in Slovenia for an early
shutdown of the Krsko NPP. Initiatives in 1995 and in 1996 to organize a referendum
failed to obtain the required majority in Parliament. It seems that the anti-nuclear
movement stepped back and the arguments showing the role of the Krsko NPP in the
energy strategy and its safe operation in 15 years had a positive impact and were well
accepted by the majority of Slovenian population. We believe that with the new
refurbishment efforts the Krsko NPP will achieve even higher operational and safety
standards and will supply cheap electricity to both neighboring countries, Croatia and
Slovenia.
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