IAEA-CN-142/38

Technical and Scientific Support of Nuclear Power Development in Belarus
Alexander Mikhalevich
            Scientific Center on Energy Efficiency, 

Luikov Institute of  Heat and Mass Trasfer, 

National Academy of  Sciences of  Belarus,

Minsk, Republic of  Belarus

           Abstract. In the end of 1986 the construction of  the first NPP in Belarus was stopped after Chernobyl accident but investigations  in the nuclear field were continued . Recently the decision about nuclear power development has been accepted again. Therefore at present technical and scientific support of managerial, admistraive and organisational decisions and activities in this sphere is of great importance.

1. Introduction

Republic of Belarus,  as a part of the Soviet Union, having highly energy-intensive economy and few indigenous fuel and energy resources  has been initially oriented towards nuclear power. Four nuclear power plants with total capacity of about 12GW have been constructed near the borders of the Republic. In Belarus the constructing of nuclear CHP not far from Minsk and the planning of NPP construction in Vitebsk region have been begun. The Chernobyl NPP accident has stopped this Program. 
On the other side the Republic of Belarus has been suffered from the Chernobyl accident most of all other countries including Russia and the Ukraine. About a quarter of its territory and population had turned out in the radioactively contaminated zone. The attitude  of a considerable  part of the Belarus population towards the nuclear energy is aggravated with the consequences of this accident.
In this respect the not only decision about construction of  NPP in Belarus but futher activities in this field requare the adequate scientific and technical support.
At present the Program on Technical and Scientific Support of  Nuclear Power Development in Belarus is being formed. The organizations which provide the Technical and Scientific Support (TSO)s of  Nuclear Power in Belarus are following:

· Joint Institute of  Power and Nuclear Research/National Academy of Sciences of Belarus

· Belarus Thermal and Power Institute

· Belarus Institute of  Energy Industry

· Luikov Institute of  Heat and Mass Transfer/National Academy of Sciences of Belarus

The scope of the  Program include the following issues:

· Strategic energy planning

· Legislative and regulatory base of  nuclear development

· Independent technical and scientific advice for decision making

· Technical and scientific examination

· Investigation of  expertise of other countries

· Emergency preparedness and response

· Public information and public acceptance

· Education and training, etc.
2. Strategic energy planning
Up to resent years the methology of energy planning at the  national and local levels has been mainly based on economical criteria taking into account environmental restrictions,  eg. computer code WASP (Wiena ). But at present the energy security aspects become more and more significant.

Table 1. Primary fuel consumption in Belarus 

	Fuel



	Amount

(Mtoe )

	Natural gas

Liquefied  gas and  liquid fuel

Heavy fuel oil ( mazut)

Coal

Peat

Fired wood

Others

Total
	16.40

0.69

1.22

0.15

0.47

0.86

0.41

20.20


Energy security implies the availability of energy, in its different forms and at all times, to users in sufficient quantities and at reasonable prices during normal period as well as in required quantities during accidents.

New threats to energy security have appeared in resent decades: unpredictable grows of  world and local oil and gas prices,  large scale disruptions of  electricity supply in consequence of  technical and enviromental emergencies,  deregulation of energy systems  in some countries (e.g. NIS) et al.

 At present total installed electric power capacity in Belarus is 7900 MW including only one advance  combined cycle heat and power plant ( CHP ) with capacity of  70 MW. In 2005 total consumption of  electricity was 35.0 TW·h, production of heat – 308 PJ. The structure of primary fuel consumption excluding transport is presented in Table 1. 
The lack of domestic power and fuel resources and critically high share of imported natural gas are  the main threats to energy security in Belarus. The diversity of  a fuel supply can be acheved by including of coal or/and nucler power in energy balance.

The results of calculation are shown that electricity system expansion plan based on utilization of coal as a fuel has the highest generation cost. Implementation on nuclear power will allow decreasing generation cost up to 3.26 cents/kWh. Optimal solution includes construction of nuclear units with total capacity of  2000 MW to 2020 year.The first unit has to start in commercial operation in 2015.          
 These results were put into the base of the Concept of Energy Security of the Republic of Belarus up to 2020 and State Complex Program on Modernization of the Belarus Energy System in 2006-2010 which were approved by the President  of the Republic of Belarus (2005).
3. Legislative and regulatory basis

At present the draft of  Law “On Nuclear Energy Use” is preparing. During this work we were takig into account the Legislative basis of  Russia, Lithuania, France, Ukraine  and Bulgaria. This Law shall establish:

· the basis for the management of nuclear energy;

· the principles of state regulation of nuclear safety and radiation protection in the sphere of nuclear energy;

· basic conditions for licensing in the sphere of nuclear energy;

· special conditions for the construction of nuclear facilities;

· basic conditions for operation of nuclear facilities;

· basic conditions for export and import of nuclear materials and equipment; 

· basic conditions for transportation and storage of nuclear and radioactive materials used in the sphere of nuclear energy;

· basic requirements for the physical protection of nuclear facilities and nuclear  materials; 

· basic requirements for the prevention of and response to nuclear and radiological accidents; 

· the principles of liability in the sphere of nuclear energy; 

· the basic economic and financial conditions in the sphere of nuclear activities;

· the specific features of labour relations in the sphere of  nuclear energy.
4. Public acceptance
During 1995-2005 the sociological monitoring of public opinion about nuclear safety of the existing NPPs and further nuclear power development was provided in Belarus. The first poll (1995) was conducted among  inhabitants of the more “pure” region in the Republic - the Vitebsk one (34.8% respondents), as well as in the regions contaminated with radionuclides - the Gomel region (32.7%) and the Mogilev region (32.5%). 38.8% of the polled persons declared in favour of nuclear power development and 20.3% of  the polled ones declared   decommissioning of all operating NPP in the territory of CIS. 

Approximately half of the opponents of nuclear power (50.5%)  explained their negative attitude, in some way or other, by the apprehension of  risk increasing for people’s health becoming worse. 

The second (1999) and third (2005)  sociologic surveys involved the inhabitants of the whole territory of Belarus including the capital of the Republic - Minsk city. From the total number of respondents 83.6% constituted townspeople, 43.3%  -  engineering and technical personnel, 15.5% - workers, 13.6% - the pupils and the students; 54.9% had higher education, 23.9 -  specialized secondary education; 68% were at the age from 21 to 50.

The main question of the questionnaire “Should the project of NPP construction be adopted in Belarus?”  was answered in a following way: 40.9% in 1999 and 28.3% in 2005 of the respondents answered “Yes”, 39% (1999) and 46.7% (2005) - “No” and 19.2% (1999) and 25% (2005) of the respondents  were embarrassed to answer.

In this connection , it is interesting to examine the distribution of opinions as to various categories of the questioned persons (Fig. 1). The more negative attitude towards nuclear power has the inhabitants of the Brest region which has been partially suffered from the Chernobyl NPP accident, opinions of the inhabitants of “pure” Vitebsk region and the more contaminated Gomel and Mogilev regions are less negative and vary between themselves a little bit, the more positive attitude is shown by the respondents  living in the capital of the Republic.
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 Fig. 1. Opinion on the NPP construction in Belarus

Supporters of nuclear  power are absolutely more among men, and relatively - among  the leaders of different  ranks and persons older than 50, less- among women and the youngest participants of the inquest at the age of  up to 20.

As it is seen from the results above-given,  they have turned out to be not logically adequate in all to the situation  having been established in Belarus. One of the explanations of this phenomenon is the answer on the question “Is the population informed on the problems of nuclear power sufficiently?”. An absolute majority (89.1% in 1999 and 84.3% in 2005) of the interrogated persons answered “No”.

Among the sources the received from the IAEA and other  specialized international organizations (Fig.2) information is trustworthy most of all among the participants of the inquest,  home scientists and specialists are trusted less than the foreign ones, and mass media has extremely low rating of confidence. 

5. Other activities

Recently the groups of experts visited to Russia, France, China, Finland and Bulgaria. They studed the level of nuclear and radiation safety, national nuclear regulatory sistems, technical  and scientific expertise in the nuclear industry in these countries.
The draft of the Program of eduction and trining of personal for future NPP, regulatory body and other govermental aythorities, research and desifn institutes   is developed.
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Fig.2. Whose information on NPP performance  is trustworthy in Belarus?
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