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General impedance model with out-loop for DFIG
wind farm stability analysis

SUN Yao', HAN Min-xiao', HUANG Yong-ning’, ZHANG Han-hua’
(1. School of Electrical & Electronic Engineering, North China Electric Power University,
Beijing 102206, China; 2. Electric Power Research Institute, State Grid Ningxia
Electric Power Co. Ltd., Yinchuan 750002, China)

Abstract ; The stability problem caused by a large scale wind farm connected is becoming increasingly serious, but
little research focuses on building a general impedance model of double fed induction generator( DFIG) in order to
quantitatively analyze each system parameters in stability. The general impedance model in synchronous frame is
given with the parts of wind generator, outlet filter, the transformer, the inner and outer loop and phase-locked loop
(PLL) in both rotor-side controller( RSC) and grid-side controller( GSC) as well as the DC part between them. U-
sing the actual parameters in Ningxia Mahuangshan wind farm, the simulation model is built. By comparing the im-
pedance characteristic curve of the partially impedance model with that of the general one, the necessity of consid-
ering PLL and DC part is proved. By applying the generalized Nyquist stability criterion in analyzing each system
parameters, the results verify that the RSC parameters, DC outer loop parameter in GSC and line inductance have
obvious effect on system stability. Finally, it is verified by the simulation in PSCAD.

Key words: double fed induction generator; stability analysis; impedance model ; impedance-frequency character-

istics ; generalized Nyquist stability criterion



