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1. INTRODUCTION

Major nuclear facilities currently operated in the Czech Republic included:

- 4 units of the Dukovany Nuclear Power Plant equipped with WER 440/213 reactors
- 2 research reactors - LVR-15 with maximum power of 10 MW and zero power

LR-0 reactor - located at Nuclear Research Institute Rez pic
- VR - 1P teaching reactor at the Faculty of Nuclear Science and Physical Engineering

of Czech Technical University

Under construction is the Temelin Nuclear Power Plant with 2 units equipped with
WER 1000 reactors.

They are also radioactive waste repositories at Dukovany site and in the ..Richard"
mine near Litomefice, the interim spent fuel storage facility at Dukovany site and the
high radioactive waste storage facility operated by Nuclear Research Institute Rez pic.

It should be noted that no serious accident causing radioactive leak into the environ-
ment, above the limit radiation endangerment of the professional staff or the public, or
increase of contamination of the environment and the food chain by artificial radionu-
clides occurred in 1996.

It has to be emphasized that the year 1996 represents very important milestone of the
nuclear development in the Czech Republic because the Act of Peaceful Uses of Nu-
clear Energy and Ionizing Radiation (..Atomic Act") went successfully through both
House of Representatives and Senat, was approved by the President and published as
the Act No 18/1997 on January, 24, 1997. This Act included besides many other the
provisions for nuclear liabilities, provisions for financing and responsibilities for the
back-end of the fuel cycle, establishing of the Board for radioactive waste repository as
a state organisation, etc. and is fully comparable with the modem nuclear legislation of
the most develop States.
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2. GENERAL SURVEY

2.1. Energy sector

Czech Republic's energy sector was traditionally using domestic coal and uranium re-
sources, almost all gas and oil were imported. There was practically no electricity im-
port.

Numbers in Table 1 show the trend in primary energy resources' consumption (major
part of solid fuel is of the domestic provenience, practically all oil and gas are im-
ported).

Table 1 Gross consumption of primary energy resources (PJ)

Solid fuel
Liquid fuel
Gaseous fuel
Primary

1985
1525,2
432,3
172,6
37,2

1989
1325,5
404,6
212,7
138,3

1990
1348,2
355,5
226,4
146,0

1991
1251,0
299,7
254,8
132,0

1992
1095,6
317,4
252,3
131,1

1993
1058,1
304,7
250,6
136,2

1994
977,3
311,7
243,8
146,5

1995
972,7
322,4
273,9
142,6

1996
969,1
326,5
301,2
143,3

The main objectives of the primary energy policy do not differ from those of majority of
European Countries, and of the former Czechoslovakia:
• to decrease energy demands of the economy, i.e. to improve the ratio GNP/Primary

Energy Sources.
• to decrease environmental consequences of the energy production, mainly by de-

creasing mining and burning of a brown coal with high sulphur and ash contents,
• to enhance integration of Czech economy into European system, (finished projects -

interconnection of national electric grid and diversification of oil supply by putting
into operation the Ingolstadt pipeline; project in preparation - diversification of gas
supply, contract signed with Norway),

• to increase the share of electricity in the energy balance, as an approach to the both
industry and its private sector modernisation.

Table 2 gives the main data on electricity generation and installed capacity in the
Czech Republic since 1975 (certain decrease in the electricity generation after 1990 is
the result of shutdown of some coal-fired plants and global economy changes).
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Table 2 Electricity generation (TWh), Installed Capacity (GW)

Year
Total production
of electric power
Steam power
plants
Hydroelectric
power plants
Nuclear power
plants
Nuclear, %
Total installed
capacity

Steam Power
plants
Hydroelectric
power plants
Nuclear power
plants
Nuclear, %

1975
45,7

44,1

1,6

0

0
8,11

7,21

0,90

0

0

1980
56,2

54,2

2,0

0

0
10,11

8,80

1,31

0

0

1985
67,4

55,3

1,6

2,40

3,56
11,97

10,18

1,35

0,44

3,66

1990
63,7

65,7

1,7

12,58

19,75
14,96

11,63

1,36

1,76

11,76

1991
60,53

47,14

1,26

12,13

20,04
14,96

11,63

1,36

1,76

11,76

1992
59,13

45,23

1,64

12,25

20,72
14,50

11,28

1,40

1,76

12,14

1993
58,88

44,65

1,59

12,63

21,45
14,20

11,00

1,40

1,76

12,39

1994
54,85

41,05

1,65

12,15

22,15
14,20

11,00

1,40

1,76

12,39

1995
60,84

46,49

2,13

12,23

20,19
13,85

10,65

1,40

1,76

12,71

1996
65,20

50,85

2,13

12,98

20,00
13,85

10,65

1,40

1,76

12,71

Present energy policy does not consider that possible future increase in the electricity
supplies will be covered by new coal-fired plants. Even if the modernisation
(desulphurization, fluid-bed burners) of the relatively not too old thermal plants is in
progress, the main new source will be the nuclear power plant Temelin (2x1000 MW)
and possibly also gas units. No other NPPs are planned at present time.

2.2. Nuclear Field

2.2.1. Nuclear Power Plant in operation and under construction

Nuclear-based electricity represents at present about 20% of its total, this share will
grow up rapidly after Temelfn two 1000 MW units NPP start to operate.

Table 3 shows the history and future of Czech nuclear power plants.

Table 3 NPP in Czech Republic

Unit Capacity

NPP Dukovany
unit 1
unit 2
unit 3
unit 4
NPP Temelin
unit 1
unit 2

408
408
408
408

981
981

Construction
Start-up

7/1978
7/1978
7/1978
7/1978

1984
1985

Commercial Opera
tion

8/1985
9/1986
5/1987
12/1987

1999
2000
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Most important operational parameters such as load factors, number of scrams, gase-
ous and liquid effluents and other of Dukovany NPP continued to be kept at very fa-
vourable world's standard and demonstrate its excellente performance. The deep
safety review of second unit after 10 years of its operation was carried out in 1996 and
as a results of its assessment by the State Office for Nuclear Safety the licence for
continued operation was granted. The questions of further upgrading and increase of
output of NPP Dukovany are subject of other papers to this seminar.

Construction of NPP Temelfn continued with parallel upgrading -westernization of
original Russian design. The construction's progress will be also reported to this meet-
ing.

For the management of the spent fuel and nuclear waste arising at NPP Dukovany, two
nuclear facilities were commissioned, in 1995 at the NPP Dukovany site:
• interim spent fuel storage facility based on Castor-type dry transport/storage casks;
• low-level radioactive waste storage repository.

Czech Republic industry has a significant nuclear-related capability, which covers all
nuclear power plants essential components, with the exception of nuclear fuel. As ex-
amples can be mentioned:
• Skoda Plzeh a.s. - reactor pressure vessels, reactor internals, control rods, tur-

bogenerators, dry transport/storage casks etc.
• Vitkovice, a.s. - steam generators; pressurizers;
• Sigma a.s. - valves, piping, etc.;
• Skoda Praha a.s. - vendor of NPPs technology;
• Energoprojekt Praha a.s. - architect engineer organisation.

2.2.2. Nuclear Fuel Cycle

Czech Republic produces its own uranium concentrate which was and still is sent to the
Russian Federation to be returned as the assemblies to fuel Dukovany reactors.

It should be mentioned that both Temelin units will have initial core and some of the
reloads supplied by Westinghouse.

There is still no final decision on the back-end of the fuel cycle, however, it is quite
certain that reprocessing will be not the immediate option.

The following issues must be emphasized:
- special fund which will cover nuclear power plants decommissioning and spent fuel

management is obligatory under recently passed Atomic Act,
- uranium mining in the Czech Republic will be gradually decreased, only one locality

will be mined,
- low-level waste storage facility was commissioned at Dukovany site in 1995,
- similarly in 1995 and at the same site the spent fuel interim storage facility was

commissioned
- the central interim storage facility commissioning is planned for 2004,
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- deep geological repository should become operational around 2030.

The spent fuel management in the Czech Republic is as follows:
- a part of spent fuel from Dukovany stored in the Jaslovske Bohunice (Slovak Repub-

lic) interim storage facility (we storage) is now being transferred to Dukovany,
- rack in the reactors pools of the Dukovany units were replaced with tight ones
- interim storage facility with spent fuel capacity of 600t (dry casks of the GNS design)

was commissioned,
- site selection for the spent fuel storage facility (for both Dukovany and Temelin) is in

progress. Results of an additional survey excluded 6 out of the original 10 localities,
and within remaining 4 localities 6 sites are suitable for the purpose. Construction
should start in 2000 and facility commissioning is expected in 2004. Either CEZ or
nuclear fund will act as the Investor. Most urgent problem now is to get consent of
the villages adjacent to the prospective site(s), hopefully, continued negotiations with
professional approach should lead to the necessary response.

- deep geological repository project was launched in 1993, commissioning is planned
for 2030.

2.2.3. Research & Education

Nuclear industry in Czech Republic has a strong background in the graduated special-
ists educated at:
• Czech Technical University:
• Faculty of Nuclear Science and Physical Engineering
• Faculty of Mechanical Engineering
• Technical University Brno,
• West - Bohemia University Plzen.

A number of experimental equipment including school reactor are available at the Uni-
versities

Nuclear industry has also a full support from a number of research institutions, among
which the Nuclear Research Institute Rez pic is the largest and most universal one.

Nuclear Research Institute Rez pic is the direct successor of the nuclear-oriented re-
search institute which was founded 42 years ago. The Institute's profile is very similar
to that of many western large nuclear research institutions, it has similarly accumulated
considerable expertise in many nuclear-related fields, and served to teach post-
graduate students.

At present, the NRI is being transformed to operate in larger degree on a contractual
basis, both for government and for industry. The following list gives an idea of the main
areas in which the Institute is currently involved:
• technical support to the State Office for Nuclear Safety supporting it for its surveil-

lance and licensing functions in relations to NPPs and its work on radioactive waste
management,
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• research and services directly for nuclear power plants for the purposes of such en-
hancement of their safety as would ensure that internationally accepted safety stan-
dards are reached, and that the service life of NPPs will be extended,

• development of information systems,
• applications of ionising radiation in research, industry and medicine,
• services for NPPs connected with the nuclear fuel cycle back-end, including long-

time storage of radioactive waste,
• production of radiopharmaceuticals,
• services related to protection of the environment,
• consulting services,
• analyses of nuclear materials for the purposes of safeguards, environmental monitor-

ing and radioactive waste management,
• training of specialists for the fields mentioned above.

3. MEDIUM TERM PLANNING

3.1 Regulatory Framework

The new ..Atomic Act" is in force. Its implementation has to be accompanied with the
formulation of more than 20 specific regulations which have to be reviewed and ap-
proved. Revision of the radiological protection legislation was also performed and the
recommendations of the ICRP 60 are fully applied.

In connection with periodic safety review of nuclear power plant's in operation, updated
requirements to the safety documentation, application of new analytical methods and
their reviewing were established.

To strengthen the understanding and to support the transfer of safety-related know-
how, the state supports a large project on nuclear power plants safety research.

3.2. Nuclear Field

CEZ, a.s. - NPP Dukovany is preparing the plant's modernisation, the scope of such
upgrading should ensure the compliance with anticipated safety requirements; this
process itself will be launched in 1999.

Since the capacity of existing interim spent fuel storage facility be exhausted by 2005,
the effort on the central spent fuel storage facility, for both Dukovany and Temelin
NPPs, is already in progress.

There is the parallel activity to built a full-scale simulator for Dukovany NPP, Especial
attention is being paid to the components ageing management and their life extension.

3.3. Waste Management

Despite the fact that there is no firm decision of the fuel cycle back-end (such decision
is expected around 2003), a large project on the deep geological repository develop-
ment is already in progress. The repository should be commissioned in 2030.
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3.4. Emergency Preparedness

The programme of the emergency preparedness improvement is under way, the follow-
ing goals were or are to be achieved:
• establishing the Governmental Crisis Centre with the related Technical Support

Centre,
• upgrading of the radiation monitoring network,
• upgrading of on-site emergency centres.

3.5. Uranium Industry

Along with uranium mining in a single uranium mine, the attention is paid to the mines
already decommissioned to mitigate, in a maximum degree, their environmental im-
pacts [1].

3.6. Preparatory activities for the Future Energy Source

The Ministry of Industry and Trade should coordinete activities necessary to decide on
the future energy sources, namely:
• comparative risk assessment of different energy sources,
• definition of the legislation and safety requirement for possible nuclear power plants,
• feasibility studies of future advanced reactors including ADTT systems

3.7. Public Perception of Nuclear Energy

The latest (March 1995) opinion poll (ASIA - CTK) which asked two questions:
1. Are you for using Nuclear Power plants?
2. What would be your vote in the referendum on the NPP Temelin finalization?
has shown that at the moment general public rather supports nuclear programme:

1st question
Decidedly for
Rather for
No opinion
Rather against
Decidedly against

2nd question
For
No opinion
Would not vote
Against

18%
40%
5%
23%
14%

59%
6%
8%
27%

Even if the positive perception of nuclear energy prevails, it was decided to strengthen
all communications with the public, and to apply a more active approach, while main-
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taining the openness, transparency and objectiveness in informing the public on all .
nuclear-related subjects.

3.8. Education & Research
In area of education the main issue is now to increase the number of graduate stu- .
dents. The following incentives are being applied:
• closer relationships between universities and research institutions,
• state support for long-term research projects, which should open prospects for post-

graduate training of the students,
• industry-supported education grants.

The main research tasks can be summarized as follows:
• safety oriented research,
• material degradation and components integrity research,
• ageing and lifetime management
• deep-geological repository R&D,
• safeguards and environmental monitoring,
• industrial applications of nuclear technologies, including research reactor services,
• development of new techniques of nuclear medicine.

4. CONCLUSION

Good results and safe operation of nuclear power plants depend on understanding and
collaboration within the triangle: Operator, Regulatory Body, Research base. In the
case of Czech Republic the triangle has a fourth side - the nuclear industry which
manufactures reactor components and other equipment for NPPs. This system's effi-
ciency depends mainly on the total professional capacity of specialists involved. The
idea of the number of qualified specialists needed for running the whole complex of
nuclear industry is provided by some papers [2].

The safety of NPP depends of course also on engineered safety features covering its
design and manufacture. The deficiencies of NPPs with WER reactors are thanks to
national and international efforts well maped and the backfitting to compensate for
them is actually in process also in the Czech Republic. Other Czech papers presented
to this seminar will deal with these subject in detail. According to our assessment there
is no doubt that the desired level of safety of Czech NPPs is and will be assured [3].
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