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ABSTRACT
The Slovenian energy policy gives priority to the use of renewable energy resources. The energy
policy defined in the Resolution on the National Energy Program adopted in 2004 foresees
increasing of renewable energy (RES) sources in the primary energy consumption up to 12 % in
2010. The share of electricity from RES in total electricity production in the year 2004 was
29,1%. The share of RES in the primary energy balance in the same year was 10,7 %, with about
half of this coming from hydropower. The electricity power produced by co-generation is about 8
% and expected to double by 2010. However, the Krsko nuclear power plant produces about one
third of electricity needed within the country. Consequently, Slovenia has long tradition in
research pertaining to development and utilisation of nuclear technology. Furthermore, Slovenian
scientists have long been collaborating in numerous fusion-related projects. The major equipment
available include an ion-beam accelerator with material diagnostics installations, the TRIGA
nuclear research reactor, high-temperature furnaces, an advanced, dedicated fully-integrated
high-resolution microscope facility for investigations of nanostructured materials, computer
systems for simulations, structural mechanical analysis and CAD, and much more. The
researchers at the Jozef Stefan Institute study the processes that occur on plasma facing materials
and in the edge plasma of tokamak reactors and involve neutral hydrogen/deuterium molecules.
These molecules are typically vibrationally excited that influences respective reaction cross-
sections. Therefore, a special experimental technique for vibrational spectroscopy of molecules
was developed and an ion beam analytical technique ERDA is used for characterizing hydrogen
content on and beneath the material surface. Ion beam analytical methods are also being
developed for the studies of plasma wall interaction processes such as erosion, deposition, fuel
retention and material migration in fusion reactors. Precise pressure-gauge measurements and
quadrupole mass spectrometry of the up-taken and released gases are utilised in a study aimed at
quantitative characterising the kinetics of deuterium interaction with reactor wall material. A
group of materials scientists is focused on ceramic processing for the production of low-
activation SiC-based composites as a potential material that will meet requirements for the
structural application in the first-wall blanket. Neutron-photon transport calculations, the
evaluation of attenuation factors and neutron in-scattering effects within the JET-diagnostics
upgrade project are performed. Several types of blanket modules for ITER are being developed
within the European fusion programme. Within these investigations, the sensitivity/uncertainty
pre-analysis of a mock up of the Test Blanket module based on HCLL concept is performed in
order to assess the uncertainty on tritium production ratio due to uncertainty in the basic nuclear
data. Deterministic transport codes, special sensitivity/uncertainty code package and libraries are
used for this work. Sensitivity profiles and nuclear data uncertainties, which will be determined
for the neutron responses, will be used to guide and optimise the design of the benchmark
experiment. Beside the research aimed at supporting the development of the JET and ITER, the
Jozef Stefan Institute also takes part in the design of more "distant" fusion power plant reactors.
The main objective of collaboration within the DEMO Working Group is contribution to the
conventional nuclear power plant technology, particularly in the topics related to nuclear safety
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and nuclear waste treatment. Within this context, categorization of activated material, prepared as
the basis for various power plant conceptual design alternatives, is being investigated.
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