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Research on power system frequency regulation based on improved fuzzy control

LU Erjie', CHEN Luan', LI Jian', YAO Liang', ZHENG Bin?, MO Bintao'
(1. School of Energy Science and Engineering, University of Electronic Science and Technology of China,
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Abstract: In the traditional power grid frequency control system, PI control is often adopted to adjust the frequency,
while it causes some problems such as long settling time and over-shoot, so the fuzzy control theory is introduced. Taking
conventional generator as the research object, to improve frequency regulatory performance, a composite structure
controller of the fuzzy PID is designed which can adjust the parameters of the PID controller by itself according to the
range of the frequency offset. The models of water and fire units are built in Simulink and fuzzy PID controller is joined
to improve the system frequency regulation and make simulations. The result of the simulations and data analysis verify
the feasibility of the plan, compared with the traditional frequency control, the fuzzy PID controller can improve the
dynamic response and reduce error of the system.
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Fig. 1 Primary frequency regulation model
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Fig. 2 Secondary frequency regulation model
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Fig. 3 Frequency regulation model of thermal unit
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Table 1 Power generation system simulation model parameters
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Fig. 4 Frequency variation curve of thermal unit

under traditional control modes
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Fig. 5 Frequency regulation model of hydraulic unit
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Fig. 6 Frequency variation curve of hydraulic unit

under traditional control modes
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Fig. 7 Frequency regulation model of water and fire units
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Fig. 8 Frequency comparison figure of PI regulation
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Fig. 9 Fuzzy control principle diagram
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Fig. 11 Frequency variation curve of thermal unit

under different control modes
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Fig. 12 Frequency variation curve of water and fire

units under different control modes
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