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Gamma radiation of irradiated fuel assemblies contains the sufficient information on its state, in
particular about allocation of a nuclear material and fission products of a nuclear fuel. One of technolo-
gies of extraction of this information is the passive tomography. One of the purposes of research — the
analysis of relation of detector characteristics at tomographic measuring with quality of reconstruction,
for optimization of quantity of detectors, algorithms and conditions of measuring.

Development CdZnTe-detectors and the new information technologies of the analysis of mea-
surements makes it possible to expand the field of application and to raise the quality of the control of
nuclear materials.

Own gamma radiation of irradiated fuel assemblies contains the sufficient information on its state, in
particular about allocation of a nuclear material and fission products of a nuclear fuel in each of fuel pin. One
of technologies of extraction and processing of this information with the purpose of maximum complete state
estimation of fuel inside FA is the passive algebraic reconstructive tomography.

The safe and efficient operation of a nuclear power plant is directly related to the introduction
of fundamentally new methods of monitoring and diagnostics in technological processes. This con-
cerns monitoring and diagnostics of nuclear fuel, specifically, fuel assemblies. One such new method
is monitoring nuclear fuel during reloading to determine the degree of burnup. In [1, 2], burnup is es-
timated from measurements of the characteristic y radiation from fuel assemblies. Using a different
method — passive reconstructive tomography — information can be obtained not only about burnup
of fuel assemblies but also about the distribution of fission products in each fuel element. Tomography
was proposed in [3] for PWR fuel assemblies in [4] for VVER fuel assemblies. The goal of tomogra-
phy is to monitor the integrity of fuel assemblies during storage and accounting for and monitoring
nuclear materials. In the present paper, tomography is considered as a means for solving practical
problems of diagnostics: it makes it possible to calculate the burnup of fuel inside an assembly, moni-
tor the seal of fuel-element claddings, and estimate the initial enrichment of fresh fuel. Tomographic
examination of fuel assemblies is conveniently combined with reloading of fuel, when tomography
can be performed in real-time without changing the reloading schedule. The basic principle of tomo-
graphic analysis of fuel during reloading consists of measuring the characteristics of the y radiation
fields from fuel assemblies followed by reconstruction of the distribution of fission products over the
volume of a fuel assembly, using methods of passive reconstructive tomography.

Computer tomography requires a detector with high resolution (the best such detector is a
CdZnTe detector) or a collection of spatially separated detectors, a digital y-spectrometric channel, and
a computer of average capacity for processing and interpreting the results. There are several ways to
form spatial projections of the characteristic radiation field of a fuel assembly: discrete angular dis-
placement of the fuel assembly being monitored around its axis, arranging a large number of detectors
around the fuel assembly being monitored, and arranging y-ray detectors at several angular positions
around a fuel assembly. Irrespective of the method of computer tomography, the radial displacement
of a detector or the fuel assembly being monitored is difficult from the structural standpoint. Conse-
quently, in what follows, computer tomography is studied only for angular projections of the characte-
ristic radiation from a fuel assembly.

When a detector is placed at the nth observation point at a distance R from the axis of a fuel
assembly, the measured intensity of y radiation from the i-th isotope with energy E, at the position of
the detector is

L=>Ak,w,eE), (1)
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