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The influence of doubly-fed induction generator on stability of power system

HAO Zheng-hang" 2, YU Yi-xin'
(1. Key Laboratory of Power System Simulation and Control of Ministry of Education, Tianjin University, Tianjin 300072, China;
2. Department of Electrical Engineering, Guizhou University, Guiyang 550003, China)

Abstract: When vector control strategy is employed, based on stator flux orientation or stator voltage orientation, the power angle
of DFIG has a sensitive dynamic behavior. Due to this characteristic, the first swing stability and damping of conventional
synchronous generator (SG) are greatly influenced by DFIG. It is found that two sorts of power angle curve crosses will be produced
when DFIG and parallel SG are integrated into power grid. In this paper, the two angle curves crosses are defined as positive cross
and passive cross, whose cross nature determines the effect of DFIG on the stability of SG. When a large disturbance happens in
power grid, the positive cross will appear in the period of first swing and transient stability of power system will be
weakened. But, the passive cross will occur in the succeeding seconds and DFIG will accordingly enhance damping of SG.
This work is supported by Special Fund of the National Basic Research Program of China (973) (No. 2004CB217904).
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Fig.1 DFIG-based infinite system and vector diagram
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Fig.2 Response of angle based on two orientation methods
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Fig.3 Influence of excitation parameter on dynamic angle
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Fig.4 Angles response comparison between DFIG and SG
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Fig.5 Illustrative power systems
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Fig.6 Two types of angle curve crosses
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