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In 1991 the Semipalatinsk Test Site (STS) was closed under the decree of President of the Republic of Ka-
zakhstan, N.A. Nazarbayev. Later, the National Nuclear Center of the Republic of Kazakhstan (NNC RK) was estab-
lished under President's decree #779 dated May 15 1992. A range of NNC RK activity was specified in the decree: « To
create National Nuclear Center of the Republic of Kazakhstan on the basis of the former Semipalatinsk Test Site and
appropriate scientific organizations and facilities situated in the Republic of Kazakhstan with a view to conduct work on
radiation safety and ecology, investigation of problems related to utilization and radioactive waste disposal, develop-
ment work in the field of nuclear technology and nuclear power engineering». Tasks outlined in this decree, later on,
became the work program of NNC RK. The program's objective and content are briefly set forth below:

1. Operation capabilities of all physical facilities (including four nuclear reactors) created on STS and in Alatay
settlement, near Almaty, for testing nuclear weapons and the infrastructure consisting from numerous components, to
direct to solving different tasks and using the results obtained for peaceful purposes, for example, in agriculture by land
remediation, or in peaceful use of nuclear energy. First, it was necessary to specify once and for all the simplest fact,
namely, the number of tests. For instance, we found out finally, that 456 tests were conducted on STS, 30 above the
ground, 86 atmospheric and 340 underground. The number of charges used amounts to 607, i.e. considerably more than
the number of tests. Nuclear bombs of different calibres and nature were tested. For instance, in 1953 the first thermo-
nuclear device was tested, in 1955 - hydrogen bomb. Work systems of ordinary nuclear bombs differed from hydrogen
bombs and this was also to be considered.

2. As after Chernobyl tragedy the work directed at developing methods of safe use of nuclear energy becomes
very important, we developed to a great extent the work aimed at the safe use of nuclear reactors first of all. Such work
comprises all kinds of nuclear technologies possible to apply not only in Kazakhstan but in the whole world also, espe-
cially in Japan and the USA. It was necessary not only to conduct tests but also to develop new methods, for example,
methods of straight-acting anti-damage system of reactivity accident prevention using different methods of mathemati-
cal modeling.

Safety of nuclear reactors operation is a basis for accident-free operation of nuclear power plants (NPP) there-
fore, we pay special attention to accidents resulted from uncontrolled increase of intensity of nuclear chain fission reac-
tions. Such process is characterized by excessive increase of reactivity (p > 0) and therefore is called reactivity failure
of reactor normal operation. In developments there are investigated a number of proposals and specific means of quick
injection into the core of thermal neutron absorbers to prevent emergency processes in the reactor which allows to avoid
severe accidents. The general requirement is that the applied physic-and-technical devices shall themselves, without
outside interference, immediately react to temperature and pressure increase which in its turn is a result of sudden
growth of neutron flux due to increase of chain fission reactions intensity in comparison with normal level for this re-
actor operation mode. Such reactions are due to insertion of excessive reactivity, usually p > (3, owing to this, the power
increases quickly causing considerable breakdown of the core and leading to all troubles that take place during these
reactivity accidents, which are, as a rule, rather destructive and affect other essential reactor's units.

Simultaneously with these model-computer studies there was created a complex of experimental facilities of
electrosmelting furnaces with numerous assemblies for out-pile tests conducted at a very high temperature (> 3000°C)
to investigate the interaction of melt materials containing uranium dioxide, interaction between the nuclear reactor core,
structural materials and its vessel. These extreme conditions appear during severe accidents at NPP, and our objectives
are to simulate severe accidents with the core materials melting. Though these out-pile experiments are completed we
decided to continue them as in the process of work customers showed a certain interest in them. Therefore, we made a
decision to retain capability to recommence experiments.

The investigation of behavior of nuclear reactors construction elements in transition and emergency modes dur-
ing the operation is an important stage in considering the question of safe use of nuclear power, especially in develop-
ment of anti-damage monitoring systems. Regarding this, NNC RK IGR impulse reactor takes a special place as it is
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suitable for conducting'&XReriments in different modes up to the breakdown of the reactor core due to insertion of ex-
cessive positive reactivity (p > P). For instance, it is possible to set such a mode when it becomes possible to conduct
tests under extreme conditions for fuel elements and structural materials. For capsule tests there was designed several
types of capsule devices physically oriented to specific varieties of fuel elements and types of tests.

3. To liquidate all tunnels built in Degelen mountains for testing nuclear charges of different calibres and differ-
ent physical nature (ordinary 235U and Pu based nuclear bombs, and bombs on synthesis of light nuclei). To fulfil this
work the experts from the USA and Russia were engaged. At present all tunnels of Degelen Mountain Complex and all
unused boreholes at Balapan test area are closed.

4. At present we study the consequences of some nuclear tests in Western Kazakhstan. As is well known, in
Western Kazakhstan 39 nuclear explosions were conducted, including 28 underground nuclear explosions (UNE) at
different depths. All underground cavities resultant from UNE are to be considered as actual burials of radioactive
waste (RW) - the products of nuclear explosion realized de facto. Therefore, it is necessary to keep to IAEA criteria in
prospecting and subsequent mining of hydrocarbon products in the above-mentioned regions. It is required to survey
tectonic, geological and hydrogeological conditions in the underground cavities.

Azgir and Karachaganak, where underground cavities were formed due to UNE, showed the presence of inten-
sive salt tectonics connected with regional fractures of subsalt rocks basement. This can lead to destruction of cavities
and disturbance of isolation of radioactive waste and a number of water-bearing horizons in persalt rocks. Halogen
thickness of these bowls contains brine lens, which can become the source of cavities watering with the following trans-
fer of radionuclides to the surface through hydraulic connections by ascending horizons.

In the course of implementing the whole complex of work the need in use of our methods in a number of oil-
producing regions of Western Kazakhstan was revealed with the view, first, to find out geophysical condition of the
earth strata and surface environment, especially for radionuclides migration from places where underground nuclear
tests were conducted. And upon completion of these long-duration works, as the second stage, to pass the results to oil-
producing companies for using them in prospecting and mining of hydrocarbon energy sources. The companies take
into account the results to define the quality of hydrocarbon products which is very important for their exporting.

5. Nuclear tests conducted on the Semipalatinsk Test Site from 1949 to 1989 created a rather complicated radia-
tion situation not only on the Test Site itself but also in the adjacent territories. As early as in 1995 we showed by means
of intuitive theoretical calculations that the total damage caused to the environment by tests at the Semipalatinsk Test
Site can be compared to the damage in Chernobyl catastrophe resultant from the explosion of the NPP fourth energetic
block. The following investigation confirmed this conclusion. Truly, as a result of nuclear tests conducted at the Test
Site, for example, 9xlO16Becquerel (Bq) of Cs-137 was introduced to the environment. To compare, due to the accident
at Chernobyl NPP there were 6xlO16 Bq of the same isotope introduced to the environment. In other words, 40 years of
testing introduced the same quantity of cesium as in Chernobyl accident.

It should also be noted that at present the secondary effects of territories contamination are revealed that are con-
nected with accumulation of fission products due to underground explosions especially in Degelen Mountain Complex
and their transfer to the day surface by melt and rain waters.

We should continue this work to define the radionuclides migration routes and create radioecological monitoring
of the environment including radioecological condition of the earth's thickness down to one km depth in places where
nuclear tests were conducted.

6. In Kazakhstan there are created conditions for developing the work related to material testing in the field of
large neutron flux. These investigations include successfully work on selection and testing for suitability of various
structural materials in creation of the first, e.g., beryllium-based wall of the would-be thermonuclear reactor. A range of
works in this direction enables us to participate in activities on development of high technological projects.

7. At present most experts working in the field of atomic power engineering are convinced that its further devel-
opment directly depends on solving the problem of disposal of highly active, long living radioactive waste from all
power and transport-power facilities operating on nuclear fuel. We faced this problem with respect to BN-350 spent fuel
disposal. Even in this case the task turned out to be difficult. It is good that availability of qualified personnel and spe-
cial equipment allowed NNC RK to create storage for capsule sources of ionizing radiation at "Baikal" reactor complex.
The storage for disposal of BN-350 spent fuel shall meet the requirements of Agreement concluded between U.S. De-
partment of Energy and Ministry of Science - Academy of Science RK. Preparation and package in special containers
such RW, transportation for large distances and the following long-term disposal are very serious obligations. A de-
tailed analysis performed by highly qualified experts showed that the most acceptable way of storing of BN-350 spent
fuel is storage in shallow, hermetically sealed mines. Such storage facility is created on the basis of the existing storage
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for the spent capsule sources of ionizing radiation at the former STS. In fact, this decision is not the most optimal one,
as we have to transport RW for the large distance from Western Kazakhstan to Eastern Kazakhstan. But there is no
other solution for today. Apparently, we shall have to find more cardinal solution for this task. The problem is that
highly active RW shall be disposed forever in a long-term burial. We suggest several ways for disposal for a sufficiently
long period of time in suitable geological formations at lkm depth providing the condition for self-disposal of the ob-
jects containing highly radioactive waste.

8. The work pays special attention to the safety of any use of atomic energy, to creation of such atomic power
engineering where accident probability would be as low as possible. This task shall be primary one. The necessity to
involve all potentials both human and material in order to achieve this objective is discussed. Nuclear power plants that
will be built in Kazakhstan shall, first of all, meet this requirement. We are sure that at such strict approach many ob-
jections to construction of NPP will disappear.
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