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Abstract: In order to accurately predict the primary frequency regulation capability of the power
system, a method for predicting the primary frequency regulation capability of hydrothermal
power systems using a deep belief network is proposed. System frequency, active load, power
vacancy, disturbance type, load level, generator set inertia time constant, reserve capacity and
total reserve capacity are used as input characteristic values of the network to provide data
support for network parameter training. The combination of unsupervised pre-training and
supervised parameter fine-tuning is used to train the network parameters, build a deep belief
network, output the output adjustment curve of the system’s primary frequency modulation to

predict the primary frequency modulation ability of the hydrothermal power system. Compared
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with the traditional network model, the results show that: in the New England 39-bus system,
the average relative error and root mean square error of the maximum power compensation are
1.49% and 4.04 MW, respectively. In the hydrothermal power system of the electric power
company, the average error and the root mean square error of the maximum power compensation
are 1. 18% and 18. 3 MW, respectively, which are smaller than the average error of 1.41% and
the root mean square error of the cyclic neural network of 21.6 MW. Compared with the
traditional network prediction methods, the layer-by-layer training of deep belief networks solves
the problem of parameter optimization and avoids falling into local optimality and long training
periods. This model can provide information support for the dispatch center to formulate
protection and control failure strategies in the event of sudden failures.

Keywords: primary frequency modulation capability; deep belief neural network; hydrothermal
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