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Fig.1 Stator and rotor windings and grid—connected

equivalent circuit of doubly fed machine
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Table 1 Key parameters of main equipment of doubly fed

machine phase modulation system
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Frequency support technology of doubly—fed machine phase
modulation system with fly—wheel energy storage based on
virtual synchronization and speed limit

Kou Jian', Liu Hongyong', Yu Weiyao®, Dai Jiageng', Yao Fang?
(1.State Grid Jibei Zhangjiakou Wind and Solar Energy Storage and Transportation New Energy Co.,Ltd.,
Zhangjiakou 075000, China; 2.School of Electrical Engineering, State Key Laboratory of Reliability and
Intelligence of Electrical Equipment, Hebei University of Technology, Tianjin 300401, China)

Abstract: When the doubly—fed machine is connected to the grid, it can support or raise the
frequency of the grid by compensating the active power, but the rotor speed decreases quickly and
is not controllable, the time of active power compensation and frequency support is limited, and
the stability of motor can not be guaranteed. This paper presents a frequency support technique for
doubly -fed machine (DFIG) phase modulation system with flywheel energy storage based on
virtual synchronization control and dynamic speed limit. Firstly, the flywheel is hung on the rotor
shaft of the doubly fed machine to increase the inertia of the system, and the mechanical energy
storage, and delay the rotor speed decline rate in the process of frequency drop. Secondly, when
the frequency of power grid drops, the real-time compensation of active power is carried out by
means of virtual synchronization control strategy, and the compensation time of active power is
regulated on demand based on the dynamic control of the lower speed limit of rotor. Finally,the
validity of the proposed frequency support technology is verified by Matlab/Simulink simulating.

Keywords: doubly fed electric machine; frequency drops; active compensation; flywheel energy

storage ; virtual synchronization
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