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Fig. 1 Two-mass model sketch of wind turbine with
asynchronous generator
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Fig. 2 Pitch control model
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Fig.3 Network configuration for simulation
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Table 2 Oscillation mode with 50% wind power capacity

P # A f/Hz €
1 —0.93824j3. 354 0.534 0. 269
2 —1.0404j3. 318 0.528 0.299
3 —7.1454j3. 323 0.529 0.907
4 —12. 794450, 842 0.134 0.998
5 —12.710%j1. 114 0.177 0.996
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Table 3 Oscillation mode with 100% wind power capacity

PRF B A f/Hz €
1 —0.8334j3.035 0.483 0. 265
2 —0.9397j3. 389 0.539 0.267
3 —1.1364j3.337 0.531 0. 322
4 —12.571+31.077 0.171 0. 996
5 —12.7022j0. 636 0.101 0. 999
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Fig. 4 Eigenvalues with different pitch control model
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Fig. 5 Power oscillation curves with different pitch
control model
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Small Signal Stability and Control of Wind Turbine

with Asynchronous Generator Integration into Power System

GUAN Hongliang"*, CHI Yongning®, DAI Huizhu*, YANG Yihan'
(1. North China Electric Power University, Beijing 102206, China;
2.China Electric Power Research Institute, Beijing 100085, China)

Abstract: The models of conventional wind turbines with an asynchronous generator and power system are developed in

DIgSILENT/Power Factory. Based on the model, the impacts of wind turbines with an asynchronous generator on the small-

signal stability and damping characteristics of power system are analysed. An improved pitch control scheme is presented by

introducing a frequency deviation signal into the control system. When low frequency oscillation happens, the wind turbine

output is regulated to correlate with system oscillation frequencies. Both frequency domain analysis and time domain simulation

results demonstrate that the improved pitch control methods significantly improve the damping characteristics of power system.

Therefore the power oscillations are mitigated and the system dynamic stability is enhanced effectively in the system.

Key words: wind turbine with asynchronous generator; small signal stability; pitch control; low frequency oscillation





