
HR9800164

Contribution of Nuclear Training Centre in Ljubljana to training and
information in the area of nuclear technology

Andrej Stritar
Jozef Stefan Institute

Nuclear Training Centre
Jamova 39, 1000 Ljubljana, Slovenia

andrej. stritar@ijs. si

Abstract

Nuclear Training Centre in Ljubljana is part of the Jozef Stefan Institute. The paper presents
its main activities, which consist of training for NPP Krsko staff, training in the area of
radiation protection, organization of international training courses and public information.
NPP Krsko personnel obtains initial technical training at our training centre. We are also
offering training courses and licensing for people working with radioactive substances in
medicine, industry and science. We are internationaly recognized training centre for
organization of regional and interregional courses and meeting. Our fourth activity is public
information. We are visited by around 7000 students per year and answer to every question
about nuclear energy.

1. Introduction

Nuclear Training Centre Milan Copic was founded in 1988 as an organizational unit of the
Jozef Stefan Institute in Ljubljana. Jozef Stefan Institute was involved in training of the
nuclear professionals even before that, from the early days of the construction of the Nuclear
Power Plant Krsko. The idea for construction of the separate building for the centre was born
in early eighties, when the nuclear program in former Yugoslavia was still very extensive. It
was planned that this training centre would become the main training facility for the whole
series of future nuclear power plants in the country and also a regional nuclear training centre.
Later the plans for new nuclear power plants were gradually scrapped. At the time of the
construction of the present building it was already clear that it will serve primarily for one
and only NPP Krsko.

The building is located 12 km from the centre of Ljubljana close to the villages Brinje,
Podgorica and Sentjakob on the site where also the research reactor TRIGA is located. We
have about 1600 m2 of space available in two floors. In the ground floor there are the main
lecture room for up to 60 people, two smaller lecture rooms for 15 - 18 people, a training
laboratory, simulator training room, several study rooms and offices of the staff.
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The basement was originally constructed to host the full scope simulator, which was never
purchased. During the years the plans for the full scope simulator were changed and it will be
located close to the power plant. About 600 m2 of the available space in the basement we are
using for the public information purposes. In addition we have another laboratory there and a
fitness room for our trainees.

Today we have staff of 12 people. Two of them have NPP Krsko operator license, another six
have substantial nuclear experience. We have administrative staff of three.

The number of our activities is increasing every year. In order to be able to manage a large
volume of work effectively we were forced to introduce a quality control and quality
assurance system, which is strongly computerized.

2. Training for NPP Krsko

Our basic activity, training for NPP Krsko personnel, can be divided into four main
categories.

2.1. Initial training for operators

Every person, that is hired by NPP Krsko as a future control room operator, has to come to
our training centre to get initial nuclear training. Today most of future operators are
university graduates from mechanical or electrical engineering. Typically they don't have
much previous knowledge about nuclear subjects. The initial training consists of theoretical
part and NPP Krsko systems training.

In theoretical part the following subjects are covered in about 350 hours:

• nuclear and reactor physics,
• thermohydraulics,
• electrical engineering,
• instrumentation and control,
• radiation protection,
• materials used in nuclear engineering,
• nuclear safety,
• nuclear chemistry.

In the second part about technological systems of the NPP Krsko each important component
and system is described in detail in another 350 hours.

The total duration of that course is 8 to 9 months. After trainees successfully pass the final
exam, they can go to the full scope simulator training, currently in USA. After that they have
to spend certain time at on the job training. Three years after they were employed by the
Nuclear Power Plant they can apply for the license exam at the Slovenian Nuclear Safety
Administration.
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2.2. Initial training for other technical staff

It is the policy of the NPP Krsko to have highly trained technical personnel at all positions.
Therefore the shorter version of the initial training was introduced. It covers approximately
same subjects as the long one, only the scope is much shorter. Both theoretical part and
description of systems last 4 to 5 weeks, so the total duration of the course is less than three
months.

2.3. Simulator training

In May 1997 the Basic Principle Training Simulator was delivered to NPP Krsko by French
company CORYS and installed in our training centre. It is a workstation based device with
mathematical models, which are customized to the NPP Krsko systems. It can simulate a
complete range of normal operation and quite large number of transient. In fall 1997 we have
already prepared training sessions and performed first training courses with it. Today we can
offer the following training modules:

• general operating procedures,
• I&C malfunctions,
• emergency operating procedures,
• normal operating transients,

• abnormal transients.

The simulator is also included as a training device in our other training courses.

3. International training courses

The expertise of our staff and very suitable location and building are good basis for the
organization of training courses for wider audience. Since 1885 there were occasionally
courses organized, which were in the beginning mainly part of technical assistance project of
IAEA to our country. Typically four to five lecturers would come from most developed
countries and lecture to participants from Slovenia. In last two years we have obtained a good
reputation also for international event, where both lecturers and participants are coming from
different countries. Under the sponsorship of IAEA we organized eight such activities in 1997
and additional one through the European Commission. In the history of our training centre we
had visitors from altogether 75 different countries.

In the year 1998 we are planning the following courses or activities organized by IAEA:

Date Title
23.-27.3.1998 Human Factors in Nuclear Energy

8.-12.6.1998 Radiation Protection Issues in Nuclear Power Plants
6.-10.7.1998 Safety Analysis of Plant Modifications

21 .-25.9.1998 Indicators to monitor operational safety performance
28.9.-2.10.1998 Safety Culture & Operational Safety Management
12.-16.10.1998 Severe Accident Management (Operator response & Operator Aids)
23.-27.11.1998 Operational Safety Assessment
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last quarter Expert Review of the decomissioning plan for NPP Krsko

4. Radiological protection training

Every person in Slovenia, that is working with ionizing radiation, has to have a license, by
which his or her knowledge is certified. There are only two institutions in Slovenia, which are
authorized for organization of appropriate courses and licensing of personnel. Institute Jozef
Stefan is one of them and our training centre is actual performer of these activities. We are
offering to people from medicine, industry and science courses about open, closed and
industrial sources of ionizing radiation. We are also responsible for the training of NPP Krsko
personnel in that area.

5. Public information

Comparatively little has been done in the field of systematic education and public information
in the first ten years of NPP Krsko operation. These deficiencies are causing serious
misunderstandings about the role of nuclear power and negatively impact its public
acceptance. At our training centre we have prepared a presentation on nuclear energy
encompassing a short description of a PWR nuclear power plant, importance of nuclear
power in the world and in Slovenia, basic ideas of nuclear safety and radioactive waste
disposal. The target audiences are elementary and high school groups of children aged 13-18
years.
In the invitation to all elementary and high schools in Slovenia we have offered two possible
lectures:

• How do we get Electricity from Nuclear Energy
• Radioactivity and radioactive waste

Each visiting group is first given a lecture, after that they are shown the exhibition and
finally, whenever it is possible, they are also taken to the visit of TRIG A reactor.

The lecture How do we get Electricity from Nuclear Energy presents to students the following
subjects:

1. Basics of energy release during nuclear fission,
2. Basic technology of Pressurized Water Reactor Nuclear Power Plant,
3. Nuclear power plants around the world,
4. Nuclear safety
5. Nuclear power and environment,
6. Radioactive waste.

In the lecture set there are 35 colored transparencies and additional 20 for detailed
explanation of typical questions of students. Since the matter covered is very broad, the
explanation of every subject is rather brief. However, students are always encouraged to ask
whatever they are interested in. Typical lecture lasts about one hour. The discussion period is
very different, ranging from none to almost two hours.
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Another lecture Radioactivity and Radioactive Waste encompasses:

1. Radioactivity as natural phenomena
2. Ionizing Radiation in our environment
3. Different types of radioactive waste
4. Production of radioactive waste
5. Radioactive waste disposal
6. Situation in our country

Our permanent exhibition was set up in the basement of the Nuclear Training Centre in 1991.
The nuclear fuel cycle ranging from uranium mining, enrichment, NPP operation to waste
disposal is presented on 47 panels. The combination with the lecture prior to the visit of
exhibition proved to be very effective. Students could find all lectured data also on panels,
they could study them more thoroughly or copy them for further use. In addition to graphical
and textual information we have set up also a mockup of a NPP Krsko fuel element, a
complete never used core barrel of the TRIGA reactor, the barrel for the radioactive waste
disposal, mockups of surface and underground radioactive waste disposal repository, an
interactive map of all NPPs around the world, the mockup of NPP Krsko control room in 1:2
scale and several types of radiation protection equipment.

Most of our activities is presented also on Internet at the address http://www2.iis.si/~icit/.

It is our vision to reconstruct the largest room in the basement in the near future. Thereby we
would like to make our training centre also an attractive public information centre about
nuclear technology. The geographically favorable location in the centre of the country,
pleasant local environment, neighborhood of scientific facilities, ample parking space and
good transport connections are excellent prerequisites for that.
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