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A neural networi<: training method with fast convergence is introduced. As the feedforward neural 
network training can be viewed as a special case of function minimization. powerful non-linear 
optimization algorithms with fast convergence are applied for synaptic weights estimation. Extensive 
experimental investigation was performed by means of the data from the Borssele nuclear power plant. 
The Borssele power plant is a two-loop pressure water reactor with nominal electric power output of 
477 MWe. The on-line signal analysis system designed for the multi-level mode operation is capable of 
monitoring the plant states by tracking 32 DC and 32 AC signals simultaneously. The preparation of the 
data used in this study and results obtained by standard backpropagation were reported earlier [1]. 
For the experimental research. a comprehensive data set is considered. From this data set. 12 different 
signals from the Borssele power plant were used to estimate the generated electric power. Signals 
positions are indicated in the schematic representation of the power plant (Fig. 1). The optimization 
algorithms used are quasi-Newton. congugate gradient and standard backpropagation. The detailed 
description of the present study is given elsewhere [2]. The comparison of the results with those 
obtained by standard backpropagation algorithm indicated that the approach to the global minimum is 
much improved by the optimization algorithms. Although the training time is shoner than that obtained 
by standard backpropagation. one may argue that the improvement in training time elapsed is not 
essential for the training problem since this is done only one time. However. if one considers that the 
ratio of the training times can extend to more than 500. the imponance of the efficient training becomes 
conspicuous apart from the high risk of trappings by local optima encoumered during standard 
backpropagation training approaches. 
Since the statistical test for the decision on the selection of the number of hidden layer nodes and the 
training of the networi<: are done at the same time. the utilization of the powerful non-linear 
optimization techniques for neural network is essential for efficient and effective training. 
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Fig.t. Schematic Representation of Borssele NPP. Signals and ANN Structure. 
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