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Abstract

The basic task of the conception is a formulating of the basic directions and priorities, terms
of schedules and plans, calculation of costs of works on endurance, preservations, dismantle of
nuclear facilities and returning of territories in the unlimited usage. Without dependence from rates of
development of nuclear energy in Ukraine this problem has to be solved already today.

1. INTRODUCTION

Ukraine ranks among the first ten countries in the world concerning the number of
operating nuclear units (15). The total capacity of 5 nuclear power plants units is 12, 8 mln
KWt, which is 24% of the installed capacity of all Ukrainian power plants. NPPs specific
position in the overall electricity generation underwent a rise from 25% in 1990 to 44,9% in
1997. Nuclear power plants generated 79472 mln KWt/h in 1997.

The Soviet Union, being a nuclear state, didn't have a single law, regulating the rights
and responsibilities while utilising nuclear energy, during several ten-years. Only regulatory
acts and normative documents were in force - radioactive safety standards and sanitary
inspection rules, which didn't provide lawful protection of the subjects, operating in the field
of nuclear energy utilisation.

After becoming independent in 1991, nuclear legislation has been founded in Ukraine
and is still developing. The Constitution of Ukraine consolidated responsibility of the state for
environmental safety ensuring, environmental equilibrium maintenance and overcoming of the
Chernobyl accident results. The main law in the field of nuclear energy utilization is the Law
of Ukraine "Concerning nuclear energy utilization and radioactive safety", passed in 1995.

Nuclear energy utilization department, being a part of the Ministry of Energy of
Ukraine, exercises the role of a state management body in the field of nuclear energy
utilization.

State policy's realization in the field of nuclear energy utilization is being
implemented by carrying out the National energy program and the Program of radioactive
waste management, approved in 1996.

All nuclear facilities in Ukraine must be decommissioned after the end of operation for
dismantling and return of the site for unlimited use.

2. DECOMMISSIONING CONCEPT DEVELOPMENT: MAIN TASKS

The main task of the developing conception of nuclear facilities decommissioning is:

- formulation of the main purposes and priorities;
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Table I.

definition of entering terms and volumes of radioactive wastes, appeared while
decommissioning;
definition of the radioactive waste volumes, accumulated during operation;
definition of the disposals or repositories construction terms for all types of radioactive
wastes and spent fuel;
cost definition for each stage of decommissioning;
development of the actions for reducing the negative social consequences etc.

A list of units, related by the national legislation to the nuclear facilities, is given in the

3. SOME PECULIARITIES IN UKRAINE

Prior to describing the main provisions of the conception of nuclear facilities
decommissioning it is necessary to note some peculiarities.

First of all it concerns "Shelter" facility, which is often called "Sarcophagus".

"Shelter" facility is unit #4 of Chernobylskaya NPP, destroyed in a not projected
accident. In the process of its construction in 1986 it was not possible to ensure the proper
level of quality, corresponding the requirements for nuclear energy facilities. The amount of
fuel containing masses, their concentration, location, destruction processes etc. do not allow to
guarantee the nuclear safety of the facility. That is why to make it environmentally safe, it is
necessary to extract all radioactive wastes, contained in it (first of all those which contain
fission materials) with further disposal of them in the suitable facility. "Shelter" facility's
transformation into environmentally safe system is foreseen to be conducted in three stages:

(1) stabilization of existing facility's construction;
(2) building of "Shelter-2" facility;
(3) dismantling of the unit, extraction and disposal of radioactive materials.

TABLE I. NUCLEAR FACILITIES LIST

Name

Chernobylskaya NPP
unit#l
unit #2
unit #3

"Shelter" facility

Zaporozhskaya NPP

unit #1
unit#2
unit #3
unit #4
unit #5
unit #6

Yuzhno-Ukrainskaya NPP
unit #1
unit #2
unit #3

Type

RBMK-1000
RBMK-1000
RBMK-1000

WWER-1000
WWER-1000
WWER-1000
WWER-1000
WWER-1000
WWER-1000

WWER-1000
WWER-1000
WWER-1000

Year of
commissioning

1977
1978
1981
1986

1984
1985
1986
1987
1989
1995

1982
1985
1989

Year of
decommissioning

closed out 1997
2000
2000

2014
2015
2016
2017
2019
2025

2012
2015
2018
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TABLE I. (CONT.)

Name

Rovenskaya NPP
unit #1
unit #2
unit #3
unit #4

KhmelnitskayaNPP

unit#l
unit #2

Nuclear research institute, Kyiv
Nuclear energy and industry

institute, Sevastopol
ChNPP, disposal NWD#1

Type

WWER-440
WWER-440
WWER-1000
WWER-1000

WWER-1000
WWER-1000

VVR-M
RR-200

Year of
commissioning

1980
1981
1989
under

construction

1987
under

construction
1960
1966

Year of
decommissioning

2010
2011
2019

2017

not defined
not defined

not defined

Certainly at each stage of work development of a set of measures to evaluate and
forecast probable dangerous events and their consequences is foreseen.

The second peculiarity is the fact, that a decision about ahead of time
decommissioning of Chernobylskaya NPP is a political one, which didn't let to prepare and
conduct all set of necessary measures in proper time.

According to Memorandum of understanding between the Governments of G-7
countries, European Bank for Reconstruction and Development and the Government of
Ukraine our country took a commitment to shut down Chernobylskaya NPP in 2000.

At present the works in the frames of international technical assistance in
Chernobylskaya NPP decommissioning for construction of a repository #2 for spent nuclear
fuel, plants for liquid and solid radioactive wastes processing, heating boiler and many other
facilities have been started and are under way.

Following the decision of the government, unit #1 of Chernobylskaya NPP was finally
shut down in 1997 and works, connected with preparation of it's decommissioning are in
process.

Operating units of other NPPs will be shut down when their designed life cycle is
over-from 2010 to 2025. Operating period for some of the units can be extended after
agreement with design institute and regulatory body.

4. PROVISIONS OF DECOMMISSIONING CONCEPT

Conception of Ukrainian nuclear plants decommissioning foresees an integrated
solution of the problem:

i) management of all Ukrainian radioactive waste, Chernobylskaya NPP alienation zone,
"Shelter" facility and those appearing in the process of decommissioning;
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ii) management of spent nuclear fuel of RBMK and WWER reactors;
iii) selection of the best option for a long term storage and disposal of LLW, MAW and

HLW, including those, containing long living radionuclides;
iv) radioactive contamination of territories, reservoirs, including a cooling pond of

ChernobylskayaNPP;
v) social protection and creation of new working positions for the staff of nuclear plants,

being decommissioned and for population of the towns Slavutich, Energodar,
Kuznetsovsk, Neteshin, Yuzhno-Ukrainsk, where the families of NPP staff live.

The only organization operating nuclear power plants was established by the
government and is the National nuclear energy generating company "Energoatom", which
consolidates all NPPs of Ukraine.

5. STAGES OF DECOMMISSIONING

Main stages of nuclear plants decommissioning are stated in the national normative
document "General provisions for safety insurance while decommissioning nuclear power
plants and in nuclear reactors research", which are in force since February, 1998 and are the
following:

(1) Shutdown:

- nuclear fuel discharge;
- removal working materials from the loop;
- removal of potentially dangerous substances;
- decontamination of systems and elements of the plant;
- removal of accumulated LRW and SRW;
- outage of certain systems and elements of the plant, etc.

(2) Closure:

- dismantling of outside reactor systems and elements, which have no influence on
safety;

- conservation and strengthening of barriers, preventing dissemination of
radioactive substances;

- composing of a list and levels of contamination of radioactively contaminated
systems and elements of the plant etc.

(3) Moth-balling:

- reliable moth-balling of the parts of plant, which can't be dismantled;
- making conditions for temporal controlled storage of radioactive substances at the

plant;
- collection and conditioning of radioactive wastes, appeared at this stage and

transfer of them to disposal etc.

(4) Maintenance

- operation of systems and elements providing a safe storage of radioactive
substances, located in a moth-balled plant;

- maintenance and periodic inspection of a moth-balled plant etc.
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(5) Dismantling:

- dismantling and extraction of all systems and elements of the plant;
- collection and conditioning of all radioactive wastes and transfer of them to

disposal;
radiation inspection of not dismantling part of the plant, controlled zone and
sanitary-protective zone.

6. CONCLUDING REMARKS

Decommissioning is considered to be finally completed after limitations for territory
utilization are revoked.

Decommissioning works are being fulfilled with obligatory agreement of radiation
protection programs, radioactive waste management and quality ensuring.

To provide all these works, an operating organization-S JSEC "Energoatom" must have
the necessary financial sources. A special decommissioning fund was formed, where funds are
accumulated due to deductions from NPPs generated electricity.

Low-level and medium-active wastes, containing short living substances ( semi-fission
period not more than 30 years) are to be disposed at "Vector" facility, which is being
constructed in the alienation zone.

It is planned to store high level wastes and wastes, containing long living radionuclides
in near surface repositories. Their final disposal, according to the national legislation, is
allowed in deep geological formations. At present a program of creating repositories of this
type is being developed.

Spent nuclear fuel from reactors RBMK (Chernobylskaya NPP) is not a subject to
processing. That is why it is planned to construct repository#2 for all fuel from
Chernobylskaya NPP. Repository #1 will be dismantled in future.

Spent nuclear fuel from reactors WWER is sent to Russia for processing. Glazed high-
level wastes after being processed are returned to Ukraine for disposal.
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