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双馈风电机组对电力系统低频振荡特性的影响

杨黎晖，马西奎

西安交通大学电气工程学院

摘要： 

风电装机容量的增长使其对电力系统的影响更加明显，因此研究风电对电力系统小干扰稳定及低频振荡特性的影

响，对确保电网的稳定运行具有重要意义。建立了完整的双馈风力发电机组(doubly fed induction generator，
DFIG)模型，以WSCC 3机9节点电力系统为例，采用特征值分析方法，分析了双馈风电机组并网后对电力系统低

频振荡特性的影响。分析结果表明，双馈风电机组在3种不同的运行模式下接入电网时，其出力和机端电压控制环

节对电力系统低频振荡模态特性的影响在趋势和程度上均具有明显差异；合理设计风电机组机端电压控制环节的参

数会有助于改善区域间振荡模态的阻尼。 
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Impact of Doubly Fed Induction Generator Wind Turbine on Power System Low-
frequency Oscillation Characteristic

YANG Lihui, MA Xikui 

School of Electrical Engineering, Xi’an Jiaotong University 

Abstract: 

Increasing penetration level of wind power integration has a significant impact on the operation of power 
systems. Therefore, the influences of the wind power on the small signal stability and low-frequency 
oscillations of power systems have become an important issue of concern. Based on the comprehensive 
model of the doubly fed induction generator (DFIG) wind turbine (WT) system, eigenvalue analysis is 
employed to investigate its effect on the power system low-frequency oscillation characteristic in a 
WSCC 3-machine 9-bus system. The results show that the influences of the DFIG WT penetration as well 
as the voltage control loop under three different operating modes on the power system low-frequency 
oscillation modes are different. Moreover, suitable tuning of voltage control parameters will help 
improving the inter-area oscillation damping.
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