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Abstract: Due to the characteristics of fast response, accurate control and bidirectional output of energy storage
systems, more and more energy storage systems have been added as frequency modulation resources to automatic
power generation control system to assist frequency modulation. Therefore, a hybrid energy storage system was formed
by the super-capacitor and battery, and it was combined with a conventional frequency modulation unit to realize real-
time automatic power generation control. In the control strategy, which based on tabu search algorithm, the system
area control deviation was taken as the input, and the proportion of automatic power generation control commands,
which were allocated between different frequency modulation resources, were dynamically adjusted to optimize the
system’s comprehensive adjustment effect. Simulation verification results show that the strategy can effectively reduce
the frequency fluctuation of the power grid, maintain the state of charge of the battery near the ideal interval , and it can
adjust the strategy when faced with the unknown power disturbance of the grid.
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Fig.1  AGC system model with hybrid energy storage system
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Fig.4 The flow chart of optimal control strategy algorithm
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