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Thermal-storage Combined Primary Frequency Regulation
Control Strategy Considering Ultra-short-term
L oad Forecasting
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(College of Automation Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: In order to improve the stability and reliability of energy storage auxiliary thermal power units
participating in primary frequency regulation, a control strategy for primary frequency regulation of energy storage
auxiliary thermal power units considering ultra-short-term load prediction is proposed. The two-layer control strategy is
divided into a load prediction layer and a primary frequency modulation layer. The load prediction layer uses a
combination prediction model of graph convolutional network-bidirectional gated recurrent units (GCN-BiGRU) and
improved temporal convolutional network (iTCN) to predict ultra-short-term load and obtain frequency modulation
demand. The primary frequency modulation layer used an improved dragonfly algorithm to dynamically adjust the unit
power of virtual droop control and virtual inertial control based on the frequency modulation requirements, with the
goal of minimizing frequency deviation. Finally, a simulation model was built on the MATLAB platform to compare
and analyze the frequency deviation data and the state of charge (SOC) curves of different control strategies under the
working condition of continuous load perturbation, and verify that the control strategy proposed can effectively improve
the effect of frequency modulation and maintain the state of charge to a certain extent.
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Fig. 1 Frequency regulation model of auxiliary thermal power unit with energy storage
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