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下垂特性对直驱永磁风电系统的小扰动稳定影响

李军军，吴政球，谭勋琼

湖南大学电气与信息工程学院

摘要： 

为了研究频率、幅值下垂特性对直驱型永磁风电系统小扰动稳定性的影响，建立了包含永磁同步电机(permanent 
magnet synchronous generator，PMSG)的单机无穷大系统小扰动稳定性分析的数学模型；采用最大功率点跟踪

控制(maximum power point tracking，MPPT)，保证风力发电机输出功率最大；研究了网侧变换器基于下垂特性

的控制方案，理论分析表明，下垂特性对系统的小扰动稳定性有较大影响；利用Matlab建模，对系统在不同下垂特

性系数条件下进行了时域分析。仿真结果验证了理论分析的正确性，为采用下垂特性控制的直驱型永磁风力发电系

统安全稳定的并网运行提供了一些可借鉴的理论依据。 
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Droop Characteristics Effect on Small Signal Stability of Directly Driven Permanent 
Magnet Wind Power System

LI Junjun, WU Zhengqiu, TAN Xunqiong 

College of Electrical and Information Engineering, Hunan University 

Abstract: 

Frequency and magnitude droop characteristics effect on stability of direct-driven permanent magnet 
wind farm power system were researched, a small signal stability analysis mathematical model of single 
machine infinite system including permanent magnet synchronous generator (PMSG) was presented; In 
order to maximize output power, wind power system was controlled by a maximum power point tracking 
(MPPT) scheme; droop characteristics control scheme of grid side converter was studied, theory analysis 
shows: droop characteristics have great effect on system small signal stability; a simulation model was 
built by Matlab, analysis were performed under different slopes of droop characteristics conditions in 
time domain. Theory analysis was proved, which provides useful theory reference for stable and safe 
connected operation of direct-driven permanent magnet wind power system base on droop 
characteristics controlled.
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