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In many countries the systems of radiological protection and safety criteria are based on
ecocentric approaches. Nevertheless the post-Chernobyl situation in the Republic of Belarus is
continually producing a wide spectrum of hard questions of human health and social activity on
contaminated territories. That is why present work is completely produced in the frameworks of
anthropocentric approach.

The radiation risk has been evaluated for a number of regions of Gomel areas and Mogilev
region in accordance with the linear non-threshold model "Dose-Effect".
A lifelong risk coefficient of the radiation-inducible cancers of 5% / Zv, offered by the ICRP, is
used in the evaluations.

The doses, used for the risk assessment, are taken from the Doses Catalogue-1992 of the
Ministry of Health, Republic of Belarus, which contains the doses, referring to the years 1991-
1992. Correspondingly, our evaluations determine potential cancers, conditioned by the radiation
exposure during this period of time. Obtained evaluations do not take into account either the
radiation-inducible cancers of the thyroid gland, or the leukemia cases, observed in the
liquidators as a result of the radiation exposure in the year 1986.

The work also contains an evaluation of the component, specific for the Chernobyl
radiation risk, conditioned by the radiation dose, accumulated in the population of the regions
under observation by the year 2004. The obtained results conform to the other authors'
conclusions (Malko M.V., 2001,2003).

In the framework of the ICRP model it's shown that a maximum possible influence of the
radiation contamination factor can't be a source of the actually registered carcinogenic risk. In
this connection, an analysis of the ecological hazard non-radiation components is of importance.

By now, the scientific community has achieved the understanding of the fact that a
chemical pollution risk can be compared with a risk of the radiation contamination even in the
regions mostly suffered from the accident at the Chernobyl atomic power station. Furthermore,
under a combined influence of a complex of factors, there is a risk of a nonlinear enhancement of
the adverse effects. In this connection, an urgent problem appeared consisting of the new
approach elaboration on the evaluation of the technogenic environment contamination, under
which an influence of different adverse factors would be expressed in comparable values, suitable
for their comparative analysis. This problem solving refers first of all to the decision making
optimization at the safety arrangements planning on the contaminated territories.
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The requirements for safe exploitation of reactor do not accept boiling of water on the
surface of fuel elements. At determination of safe thermal regime of reactor (permissible level of
power) the regime of the most heat-stressed fuel assembly (FA) in the active core was analyzed.
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By using ASTRA code [1] the heat-stressed sector is determined by most heat-stressed FA.
In calculations the power of reactor was selected so that stock factor prior to the water boiling on
the FA surface was not less than 1,45. Besides, in calculations the value of maximal energy
density in examined FA is decreased by 10 %. As the part of the energy generated in the FA
cores will be lost in constructional materials of the active zone and on the reflector. The stocks of
safety before occurrence of instability of flow in gaps between of FA and before crisis of heat
exchange are also analyzed. Further, by using the MCNP-4C code [2], densities of fast (E > 0,821
MeV) and thermal flows (E < 0,625 eV) of neutrons were calculated for those experimental
channels where the irradiation of samples would be carried out.

References:
1. M.K. Emelianov, A.V. Taliev. The ASTRA code for the calculation of a thermal mode of FA

with tubular coaxial heat irradiation elements. // Institute of Atomic Energy, Moscow, 1985.
2. J.F.Briesmeister (Ed.); MCNP - A general Monte Carlo N-particle transport code. Los

Alamos National Laboratory, LA-13709, Version 4C , 2000.

UZ0603208

EXPERIMENT CALCULATED ASCERTAINMENT OF FACTORS
AFFECTING THE ENERGY RELEASE IN IGR REACTOR CORE

Kurpesheva A.M.1, Zhotabayev Zh.R.2

institute of Atomic Energy, Kurchatov, Kazakhstan
2National Nuclear Center, Almaty, Kazakhstan

At present energy supply resources problem is important. Nuclear reactors can, of course,
solve this problem, but at the same time there is another issue, concerning safety exploitation of
nuclear reactors. That is why, for the last seven years, such experiments as "Investigation of the
processes, conducting severe accidents with core melting" are being carried out at our IGR
(impulse graphite reactor) reactor. Leaving out other difficulties of such experiments, it is
necessary to notice, that such experiments require more accurate IGR core energy release
calculations. The final aim of the present research is verification and correction of the existing
method or creation of new method of IGR core energy release calculation. IGR reactor is unique
and there is no the same reactor in the world. Therefore, application of the other research reactor
methods here is quite useful. This work is based on evaluation of factors affecting core energy
release (physical weight of experimental device, different configuration of reactor core, i.e.
location of absorbers, initial temperature of core, etc), as well as interference of absorbers group.

As it is known, energy release is a value of integral reactor power. During experiments with
rays, Reactor power depends on currents of ion production chambers (IPC), located round the
core. It is worth to notice that each ion production chamber (IPC) in the same start-up has its own
ratio coefficient between IPC current and reactor present power. This task is complicated due to
"IPC current - reactor power" ratio coefficients, that change continuously, probably, because of
new loading of experimental facility and different position of control rods. That is why, in order
to try about reactor power, before every start-up, we have to re-determine the "IPC current -
reactor power" ratio coefficients for each ion production chamber (IPC). Therefore, the present
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