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An Analysis on Low Voltage Ride Through of Wind Turbine Driven Doubly Fed Induction Generator with
Different Resistances and Quitting Time of Crowbar

ZHU Xiaodong' , SHI Lei', CHEN Ning', ZHU Lingzhi', LIU Haoming®, LIU Jun®
(1. State Grid Electric Power Research Institute, Nanjing 210003, China; 2. Hohai University, Nanjing 210098, China;
3. Shanghai Municipal Electric Power Company, Shanghai 200000, China)

Abstract: In the case of serious faults with the grid, the Crowbar protection circuit is frequently adopted to implement low
voltage ride through (LVRT) of the grid-connected wind turbine driven doubly fed induction generator (DFIG). The LVRT
effect is greatly influenced by the resistance and quitting time of Crowbar. From the viewpoint of magnetic linkage in the case of
a three-phase short-circuit fault occurring at the terminal of DFIG, the analytical expression of the short-circuit rotor current is
deduced together with the estimated expression. The method for Crowbar resistance setting is proposed. To validate the rotor
current expressions deduced, analyze the impact of Crowbar resistance on maximum short-circuit rotor current and its appearing
time, and find the influence of resistance and quitting time of Crowbar on the LVRT effect, a series of simulations are
conducted on a 1.5 MW DFIG. Simulation results show that: the analytical expression and the estimated expression presented
in this paper can depict the rotor current correctly; with an increase of Crowbar resistance, the maximum short-circuit rotor
current is gradually decreased and the appearing time is gradually advanced from the half grid-synchronized cycle to zero, but
the maximum rotor voltage is gradually increased. On condition that the grid-side converter be not over-voltage, if the Crowbar
resistance is fairly great at the rational level and the Crowbar quits before the fault is eliminated, the LVRT effect would be
better.

This work is jointly supported by National Natural Science Foundation of China (No. 50877014), Mega-projects of Science
Research for the 11th Five-year Plan (No. 2008BAA14B04) and the National High Technology Research and Development
Program of China(863 Program) (No. 2007AA057Z422).

Key words: wind power generation; DFIG; LVRT; Crowbar protection circuit; rotor current



ik A

F Al WIRKEBEHEASEH
Table A1 Parameters of DFIG

HLALZ RE/MW r L L r L
1.5 0.0079  0.114 329 0011  0.097
2.0 0.0100 0100 350 0010  0.100
3.0 0.0070 0070 330 0005  0.170




