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Radiation protection of the population is one of
the key problems in nuclear power engineering. The
Republic of Belarus has no nuclear power engineering,
however NPPs are located in close vicinity to the
Republic's borders in Lithuania, the Russian Federation
and the Ukraine. The territory of Belarus enters a 30-
km or 100-km zone of the Ignalinskaya, Rovenskaya,
Smolenskaya and Chernobylskaya NPPs. Accidents at
one of these NPPs can lead to wide-scale radioactive
contamination of the territory and potential exposure
of the population of Belarus living tens to hundreds of
kilometers from the site.

Thyroid exposure from accidental iodine releases
from an NPP is one of the main concerns of radiation
danger for the population. The Chernobyl accident
has demonstrated how harmful is a "beyond design-
basis" accident when all protective barriers against
radioactive releases are destroyed. The early stage of
the accident is the most dangerous. It is characterized
by the incidence, absence of complete information on
the accident type, characteristics of the radioactive
release, and time deficit for decision-making.

For preliminary development of the radiation
protection plans for a population and of the decision-
making required in case of an accident at an NPP, it is
necessary to simulate the different accidental scenarios
and to obtain information about radionuclide releases,
contamination of territories, population exposures, and
radiation risks. The given problem has a large scientific
and practical significance, as the simulation of the
different accidental scenarios allows the prediction of
radiological consequences of the accidental release of
radionuclides, the evaluation of radiation danger from
the accident, and the justification of necessary
countermeasures. Such a simulation also allows the

prognosis of population exposure and risk of exposure
with consideration of countermeasures.

To evaluate the radiological consequences of a
beyond design-basis accident at an NPP for a WWER-
1000 reactor, a preliminary investigation was
conducted. The scenario of the hypothetical accident
was a fast loss of coolant as a result of a rupture in the
primary circuit pipeline with diameter of 850mm and
minimum radiation consequences when containment
integrity is preserved.

Using the software code COSYMA and
accounting for radioiodine activity release to the
atmosphere at the early stage of the accident, the
radionuclide concentration in air and ground deposition
densities were estimated. Using modern knowledge
about the risk of radiation-induced cancer, the
radiological danger of radionuclides released is
evaluated fordifferent exposure pathways: (a) external
exposure from radionuclides in air; (b) external
exposure from radionuclides deposited on the ground
surface; (c) internal exposures from inhalation of
radionuclides in air; and (d) internal exposure from
ingestion of radionuclides with contaminated
foodstuffs. Risk was estimated for populations living
at different distances from the source.

Preliminary results show that the methodology and
models can be applied to the evaluation of radiological
danger of an accident at an NPP. Experience from the
Chernobyl accident has shown that the damage from a
radiation accident can be vast. Expenditures on
advanced simulations of the different accident scenarios
are worth the cost because they allow radiation
protection of populations for these low probability
cases, but nevertheless possible accidents at an NPP.
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