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Fig.6 Comparison of characteristics of voltage drop to

0.9 pu under three-phase symmetry fault
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Equivalent modeling method of whole electromechanical transient state
of permanent magnet direct-drive wind turbine under grid fault

YANG Min-cai', YU Jian-feng’, OUYANG Jin-xin®, XIA Han-lin', YAO Jun’
(1. State Grid Chongqing Electric Power Research Institute, Chongqing 404100, China;
2. State Key Laboratory of Power Transmission Equipment & System Security and New
Technology, Chongqing University, Chongqing 400044, China)

Abstract: With the increase of wind power penetration rate, the impact of large-scale wind power integration on
grid transients is increasing, so it is urgent to establish an electromechanical transient model of permanent magnet
direct-drive wind turbines( PMWT) that can be used for transient stability analysis of large-scale power systems. At
present, the detailed models and simplified models of PMWT have been studied in depth, however, the multi-state
characteristics of the wind turbine operating conditions under grid faults is ignored, so it is difficult to accurately
simulate the external characteristics of PMWT through simplified and equivalent methods, severely restricting the e-
lectromechanical transient analysis of the power system containing new energy generation. For this reason, this pa-
per considers the control response characteristics of the converter and the impact of low voltage ride through, analy-
zes the multi-state characteristics of PMWT under grid faults, proposing an idea of the electromechanical transient
full-process modeling of PMWT, then establishing the electromechanical transient equivalent model of PMWT under
various states, and the electromechanical transient equivalent model of PMWT is established during the whole fault
process by deriving the state switching conditions. Finally, the effectiveness of the equivalent model is verified by
simulation.

Key words: permanent magnet direct-drive wind turbine; the electromechanical transient; equivalent modeling;

multi-state characteristics; grid fault



