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Abstract

The share of the power produced by the NPPs during the last years is increasing constantly
and had reached by the year of 1997 44,9%. During the last 15 years the only nuclear power plants in
Ukraine that had been put into operation. Comparing to the awful conditions of the traditional power
industries caused by the lack of the organic fuels (gas, black oil, coal), physical and moral
deterioration of power plants and power transmission equipment the nuclear power industry
functioning is rather stable.

1. INTRODUCTION

The power energy is one of the most important components of the power industries of
Ukraine. It plays an outstanding role in its economy.

NPPs are the most modern power sources, therefore during the last 15 years the only
nuclear power plants in Ukraine that had been put into operation. Comparing to the awful
conditions of the traditional power industries caused by the lack of the organic fuels (gas,
black oil, coal), physical and moral deterioration of power plants and power transmission
equipment the nuclear power industry functioning is rather stable.

The share of the electricity produced by the NPPs during these last years is increasing
constantly and had reached by the year of 1997 44,9%. That exceeds the 40% expected by the
National Energetic Programme of Ukraine. In 1993 the NPPs share in the total electricity
output was as much as 32,7%. On the one hand such trends show stability of the NPPs
functioning, on the other hand its may worry because of a number of reasons. One of the
reason is that all Ukrainian NPPs had been designed for the basic functioning mode. Using
them for the power regulation badly influences their safety and security for the number of
loading and unloading cycles which is strictly limited for the basic equipment as well as for
the nuclear fuel. The increase of the NPPs power production share will emphasize this
problem for Ukraine.

The deficiency of powers needed for maintaining the current frequency in the power
system forced us to involve into this process the thriftiest thermal power plant units of a big
capacity. That accelerates deterioration of their equipment and causes an increase of
consumption of the scarce organic fuel.

A considerable NPPs power production amount (while their share in the set up output
of all the power plants is equal to 25%) is not an achievement of the nuclear energy but a
demonstration of poor availability of the energy in general.

For the first time in recent years it is the first time in recent years that the Coefficient
of the Utilization of the Setup Capacity of the NPPs has achieved the designed index (70%)
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and even exceeded it by 1,3%. On the other hand there was a shortfall of the utilization of all
five NPPs setup capacity which was equal to 28,7%.

2. SAFETY AND MODERNIZATION

The nuclear energy development in Ukraine is realized in accordance with the «State
Nuclear Energy of Ukraine Development Programme Until the Year 2010» adopted by the
Control Authorities of Ukraine.

The operating units safety is a basic condition for the present and future of nuclear
energy. Any accident, even not as tragic in consequences as the Chernobyl one will be the
final verdict to the nuclear power engineering.

In 1997 there were 64 incidents taken into consideration by the international scale
INES, that is 18 less than in 1996.

The fact is surely positive but it is too early to affirm that the safety level has
improved.

The design decisions of the safety systems carried out at the Ukrainian NPPs met the
requirements of the normative documents which were in force at the moment of their
construction. Taking into consideration the operation experience and the analysis of the
causes and consequences of the accidents at the «Three Mile Island» and Chernobyl NPPs the
safety requirements have changed to become more strong.

New rules coming to force in Ukraine since 1991 defined design and operational
failures of the fuel assemblies, probabilities of the core damage under BDBA -10~5 and
accident releases -10'7 reactor/years. These are the magnitudes to aim at.

These rules are also obligatory for the all operating NPPs which were designed before
the rules was started to act.

Now the Ukrainian NPPs turned out to be falling short of the rules and requirements
that are in force in the country and to be operating out of the legal field. Bringing them to
such conformity is either impossible or requires much redesigning, additional calculations,
reconstruction and modernization works have to be done. This requires tens and hundreds
million gryvnas expenses.

According to the approved plans the NPP safety increasing the priorities are:

(i) fundamental reconstruction of Automatic Systems of Technological Processes Control
for the essential safety increase taking into account the operator support systems, inner
diagnostics etc;

(ii) complex of NPP processes diagnostic systems;
(iii) implementation of additional safety systems working on the passive principle basis;
(iv) complex of works for improving of operation safety (replacement of thermal-insulation

of the primary by the removable one, steam generators replacement, providing of
hydrogen burning systems etc);

(v) providing measures on nuclear and radiation safety, fire protection labor safeguard.

After well-known events at Chernobyl and some western NPPs all the countries have
launched the operating NPPs design reassessment to increase their safety. The considerable
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revisions were added to the designes. In particular, many measures were carried out first of all
for the Chernobyl NPP units and for operating or being commissioned PWR units.

For the safety NPPs operation there are the following proposals:

i) in the real economic conditions in Ukraine the provision of designed (current) NPPs
safety should be considered as the main objective. The "safety increasing" term should
be changed to "safety providing";

ii) the former rules and requirements according to which all the operating power units
were designed and built should be readopted;

iii) define necessity and time of bringing the operating and being built units to conformity
with the new rules;

iv) the needed amendments should be inserted into the laws and deeds in force;
v) all the new legislative deeds and their adoptation should meet the economical

situation.

3. CURRENT STATUS AND PERSPECTIVES OF DEVELOPMENT OF NUCLEAR
LEGISLATION

The Conception of State Nuclear Safety Regulation and Control was the first step
toward creation of nuclear legislation. It became a basis for working out the new nuclear
legislation and determined preliminarily its structure. The next step was the Law "About
Nuclear Energy Use and Radiation Safety". On the 30 of June 1995 the Law "About the
Radioactive Waste Management". Later on for the new nuclear legislation worked out in 1998
there are only direct laws that are to be adopted:

i) the 1995 new wording of the Law "About Nuclear Energy Use and Radiation Safety"
due to the ratification of the Nuclear Safety Convention;

ii) the Law "About Nuclear Insurance";
iii) the Law " the « State Nuclear Energy of Ukraine Development Programme Until the

Year 2010".

Further the Legislation of Ukraine to conformity with the standards of laws
concerning the nuclear power use is envisaged.

4. THE PRESENT STATE OF PUBLIC OPINION AND PUBLIC CONSULTATION
PROGRAMS

Before the Chernobyl accident the perspectives of development of Nuclear Energy
were discussed and resolved by limited circles of specialists and representatives of the state
organizations responsible for realization of the power engineering programs. At that time it
was hard to imagine that questions of design, construction and operating of NPPs could be
resolved depending on the public opinion. The hard consequences of the Chernobyl accident
have formed a strong public opposition to the projects of nuclear energy development in short
time.

Due to the actual economical, social and political circumstances without taking into
account the public opinion, an active dialogue with the people who are against NPPs
construction and operating and scientifically based propaganda in favor of advantages of the
nuclear energy its subsequent development seems to be problematic.
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After the different factors ranking according to the degree of their importance the most
significant one is the NPP staff reliability, the second one is trust to the administration
institutions and the third one is trust to the medicine and guarantee of impossibility of a new
Chernobyl accident repetition. Those are the factors that should be focused mostly in practical
work.

The public attitude to the further NPPs operation and new units constructions
associated with its attitude to the living conditions in general. Most of people living near the
NPPs think that the regions around the NPPs should get a particular status increasing their
social security and providing advantages in medical care, salary rise etc. as a compensation.

5. THE «SHELTER» OBJECT

The shelter object is the destroyed Chernobyl NPP unit 4 where the essential measures
for decreasing the accident consequences are carried out and nuclear and radioactive safety
control of it current status is realized. The «SHELTER» object was erected in 1986 within 6
months duration. At these very hard radioactive conditions more than 300 000 m3 of concrete
and 10 000 tons of reinforced concrete were laid. The building and assembly of the
construction rates exceeded those of the European consortium at the La Manche tunnel
construction. The main factor determining the radiological and nuclear safety of the
«SHELTER» object is 200 tons of burnt-out nuclear fuel disposed in it. Buildings destruction
as a result of tornadoes, fires seismic influences with a partial radioactivity spreading by air
and water are under consideration as hypothetical accidents. This proves once more that the
«SHELTER» object should be transformed into an ecologically safety system. This work is
expected to be accomplished in four phases:

(1) existing object stabilization, decrease the probability of potentially dangerous events
including putting the object into regulation state;

(2) construction of a new protective shell which would meet the set up safety rules and
standards while processing and extraction of the fuel containing masses and
radioactive materials from the object;

(3) the fuel containing and radioactive materials processing with subsequent extraction
and burial of those in the radioactive waste storage;

(4) ecologically safety systems reconstruction for some object for their subsequent use or
liquidation may be provided.

6. THE BRANCH MANAGEMENT AND QUALITY GUARANTEE

For the last 6 years the branch management has been in the state of reorganization.
Future will show to which extent it was efficient.

At market economy conditions the structure reorganization of branches is determined
first of all by the economic efficiency factors: complete competition allowing the lowest
industrial expenses, free price formation and investment stimulus.

The nuclear power engineering is one of those spheres of economy that can't work
under conditions of complete competition during the transition period.

Preservation of regulation elements is imposed by the need:

i) to ensure carrying out the principles of the Vienna Convention for Nuclear Detriment
Compensation;
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ii) to create a systems spent nuclear fuel and radioactive waste;
iii) for fundamental reconstruction of the operating power units in order to increase their

safety;
iv) to create a system of scientific and design support.

For the subsequent reorganization it is necessary as a minimum carry out a
management audit with participation of independent experts and to take into account
economic and technical aspects and human resources.

7. PERSPECTIVES OF NUCLEAR ENERGY DEVELOPMENT

The scientific and technical development of the nuclear energy in Ukraine until the
year of 2005 will be based on the carrying out of the «National Nuclear Energy Programme of
Ukraine until 2005» and the «State Nuclear Energy of Ukraine Development Programme
Until the Year 2010» adopted by the Control Authorities of Ukraine State.

Nuclear energy plays an outstanding role in the total energy of Ukraine. The share of
power produced by the NPPs for the last 5 years has been increasing constantly. The
programs for development of the nuclear energy until 2005 consider keeping the share of the
electricity output by NPPs at the reached level 40-50%. For a safety NPPs operation within
alternating schedules of power production measures for operation system modernization,
scientific and design support, creation a new nuclear fuel etc should be ensured.

The scientific and technical development of the nuclear energy complex until 2005
will be realized on a such directions as:

increase of electricity output by NPPs in 2005 up to 77.5 mlrd. KWt/h;
- management, operation, maintenance repair, safety increasing measures, the operating

NPPs modernization and reconstruction support;
completion of the KhNPP2 (1999) and RoNPP4 (2000);

- creation of own nuclear fuel cycle will be ensured by 5 programs:

i) Program 1. Uranium ore extraction and processing.
ii) Program 2. Zirconium alloy production.
iii) Program 3. Zirconium rolling production .
iv) Program 4. Production of fuel assemblies.
v) Program 5. Scientific and design technological support of the nuclear fuel

cycle. Developing new and exploitation of operating uranium deposits,
creation of capacities for nuclear pure zirconium production and its rolling,
organization of a new Ukrainian-Russian-Kazakh joint venture for production
of a new 4-year fuel for the PWR 1000 reactor NPPs of Ukraine;

- providing of the NPPs operating safety and reliability by realization of measures for
preventing the spent nuclear fuel accumulation in the exposure basins exceeding the
admitted limits as for the spent nuclear fuel management;

- the ChNPP decommissioning which will start in 2000;
- transformation of the «SHELTER» object into ecologically safety system:

i) 1 phase - stabilization of the object current status;
ii) 2 phase- engineering preparation for the fuel containing masses from the

«Shelter» object removal;
iii) 3 phase- the fuel containing masses removal from the «Shelter» object.

Improvement of legislation and normative basis on radioactive waste (RW)
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management, elaboration of equipment and RW utilization technology,
working out and production of unified transportation containers, working out
and creation of domestically produced decontamination and protection means,
working out and construction of RW storages and underground storages in the
geological formations.

scientific and engineering support of the NPPs and new units operating.
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