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Wind-storage Combined Primary Frequency Regulation Control Strategy Considering Power Matching

ZHANG Xiaolian, WU Qichuan, HAO Sipeng, Qin Shiqiu, HU Qi, ZHANG Jinhua

(School of Electric Power Engineering , Nanjing Institute of Technology , Nanjing 211167 ,Jiangsu, China)

Abstract: The participation of wind power and energy storage in primary frequency regulation of power grid
can make better use of the advantages of wind power and energy storage for frequency regulation, which has
gradually become a new trend. However, there are some problems in the coordination of wind power system and
energy storage, such as insufficient utilization of energy storage and mismatch of wind power and energy storage
power. Aiming at the above problems, an improved wind-storage combined primary frequency control strategy was
proposed. Through frequency separation, design of six operating conditions and the switching rules, optimization of
wind power and energy storage adaptive droop coefficient, the charging and discharging function of energy storage
battery was realized, the power mismatch problem in operating condition switching was improved, and the
excessive compensation of power shortage caused by this was avoided. Finally, the wind energy utilization
efficiency and frequency regulation effect of the proposed control strategy and the existing control strategy were
compared through simulation and wind storage experimental platform, and the effectiveness and superiority of the
proposed control strategy were verified.
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Fig.1  Wind-storage system structure
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Fig.2 Frequency dynamic response model of single machine system
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Fig.3  Application of frequency separation signal
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Tab.1  Condition subdivision
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Fig.4  Control block diagram of power mismatch between two

and four operating conditions in the existing control
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Fig.5 The energy storage output when coefficients

are consistent and inconsistent
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Fig.6  The frequency deviation when coefficients

are consistent and inconsistent
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Tab.2  The original control strategy energy storage

involved in the working condition
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Fig.7  Operating condition switching error caused

by inconsistent coefficient
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Fig.8 Principle block diagram of improved frequency modulation

control strategy of air storage combination
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Fig.9 Control flow chart
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Fig.14 Wind-storage experiment platform
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Fig.16  The energy storage system output power
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