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Coordinated frequency modulation strategy of doubly fed pumped storage units with wind power

LUO Yuanxiang, LI Xinming, PAN Chao, GUAN Ming
(School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China)

Abstract: The decoupling control of a doubly fed pumped storage unit makes its rotor unable to respond to a change of
system frequency. To improve the ability of the storage unit to participate in system frequency modulation, a control
strategy of coordinated control of rotor kinetic energy and guide vane opening is proposed. First, the mathematical models
of pump turbine and doubly fed generator are established, and the optimization process of guide vane opening of the
storage unit is analyzed. Secondly, the frequency control link is added to the guide vane opening control of the pump
turbine, and the variable difference adjustment coefficient is set according to the available rotor kinetic energy of the unit.
This ensures that the unit speed always operates within the safe range. Finally, combined with the frequency modulation
advantages of the two controls, the proportional coefficients of the two controls participating in frequency modulation are
coordinated according to the frequency change, so as to realize smooth switching between the two. In the system with
wind turbine, the simulation results show that the proposed control strategy can improve the frequency response capacity
of the unit and the wind power consumption capacity of the power grid under the power generation and electric conditions
of the pumped storage unit.
This work is supported by the National Key Research and Development Program of China (No. 2016 YFB0900100).
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Fig. 1 DFPSU control structure under traditional control
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Fig. 13 Comparison of system response under wind speed fluctuation
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