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Determination and optimization of reactor core loading pattern is an important factor in nuclear power plant
operation. The goal is to minimize the amount of enriched uranium (fresh fuel) and burnable absorbers
placed in the core, while maintaining nuclear power plant operational and safety characteristics. The usual
approach to loading pattern optimization involves high degree of engineering judgment, a set of heuristic
rules, an optimization algorithm and a computer code used for evaluating proposed loading patterns. The
speed of the optimization process is highly dependent on the computer code used for the evaluation.
Recently, we proposed a new method for fast loading pattern evaluation based on general robust
regression model relying on the state of the art research in the field of machine learning. We employed
Support Vector Regression (SVR) technique. SVR is a supervised learning method in which model
parameters are automatically determined by solving a quadratic optimization problem. The preliminary
tests revealed a good potential of the SVR method application for fast and accurate reactor core loading
pattern evaluation. However, some aspects of model development are still unresolved. The main objective
of the work reported in this paper was to conduct additional tests and analyses required for full clarification
of the SVR applicability for loading pattern evaluation. We focused our attention on the parameters defining
input vector, primarily its structure and complexity, and parameters defining kernel functions. All the tests
were conducted on the NPP Krško reactor core, using MCRAC code for the calculation of reactor core
loading pattern critical parameters.

The tested input vector structures did not influence the accuracy of the models suggesting that the initially
tested input vector, consisted of the number of IFBAs and the k-inf at the beginning of the cycle, is
adequate. The influence of kernel function specific parameters (a for RBF kernel function and d for PF
kernel function), as well as the width of tolerance tube (s) is noticeable. However, determination of optimal
SVR parameters is not a straightforward procedure, but requires sophisticated methods to be used, for
example genetic algorithms. Since the application of such methods is rather time consuming, we believe
that before further pursuit of the proper adaptation of the SVR mechanism to the requirements imposed by
the application of the SVR method for the evaluation of core loading pattern, desired accuracy of the SVR
model has to be established.
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