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Existence of Equilibrium Point of Doubly Fed-Based Variable Speed
Pumped Storage Unit During Remote Grid Fault

LEI Yu, SUN Shitao, SONG Peng, ZHANG Jie
(North China Electric Power Research Institute Co., Ltd., Beijing 100045, China)

Abstract; As the flexible-controlled power source in the power system, the doubly fed-based variable speed
pumped storage unit ( DF-VSPSU) has a significant role in the power rebalance and the reactive power support.
However, under remote grid faults, the DF-VSPSU with the conventional low-voltage ride through control employed
may lose the stability due to the absence of equilibrium point. Thus, taking one DF-VSPSU infinite-bus system as a
case, the quasi-steady models of the DF-VSPSU generator-side characteristic and the grid-side characteristic are
established. The stable boundary and the available region of DF-VSPSU are fully descripted with different grid
conditions. Then, together with the sag depth of the remote voltage, the grid short circuit ratio, the grid impedance
angle, and the reactive support coefficient, the existence of the equilibrium point of the DF-VSPSU is analyzed.
Finally, the MATLAB/Simulink demonstrates availability of the theoretical analysis.
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