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Fig.1 Dual-mass model of drive-chain
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Fig.2 Steady-state equivalent circuit of

DFIG with Crowbar
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Fig.3 Electromagnetic torque characteristics of
DFIG during three-phase symmetrical fault
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Fig.4 Electromagnetic torque characteristics of DFIG
during single-phase grounding fault
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Fig.5 Influence of key drive-chain parameters
on torsional vibration
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damping configuration
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AVC research and application for grid with large-scale wind power
YU Ting'?,PU Tianjiao*, LIU Guangyi’, CHANG Xiqiang’,HAN Wei*,ZHANG Zhao*
(1. School of Electrical Engineering and Information,Sichuan University ,Chengdu 610065, China;

2. China Electric Power Research Institute,Beijing 100192, China;3. State Grid Xinjiang Electric Power Company,
Urumqi 830002, China;4. State Key Laboratory for Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University,Beijing 102206, China)

Abstract: In order to meet the requirement of the grid with large-scale centralized wind power for the
control of reactive power and voltage,the control method of reactive power and voltage for the wind power
region is researched and implemented based on the AVC (Automatic Voltage Control) of power grid. The
traditional branch voltage stability index is improved,merely based on which,an online steady-state voltage
stability index is set. An associated AVC optimization model and a coordinated correction model are
respectively established for the whole grid,which considers the voltage stability of its wind power region,and
a strategy of voltage quality control at PCC(Point of Common Coupling) based on the ultra short-term wind
power forecast is proposed. The practical effect of its application in Xinjiang Power Grid shows that,the
proposed control strategy not only decreases the system loss and maintains the qualified voltage of centralized
load region,but also effectively improves the voltage stability of wind power region and enhances the voltage

quality of PCC.

Key words: wind power; voltage control; stability; optimization; coordinated correction; wind power
forecast; voltage quality
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Torsional vibration suppression of DFIG drive-chain under grid fault
JIA Feng',WANG Ruiming’,LI Zheng',CAT Xu',GAO Qiang',ZHANG Chen'
(1. Wind Power Research Center,School of Electronic Information and Electrical Engineering,Shanghai Jiao Tong

University, Shanghai 200240, China;2. China Electric Power Research Institute,Beijing 100192, China)
Abstract: The electromagnetic torque characteristics of DFIG (Doubly-Fed Induction Generator) and the
relevant torsional vibrations are analyzed for different grid fault types and operating conditions,based on
which,the influence of key drive-chain parameters on the torsional vibration is obtained. Analytical results
show that,the scheme of drive-chain parameter configuration for reducing the modal coupling is ineffective
in the suppression of torsional vibration during grid fault;the proper way is to weaken the torque
overshoot during the fault occurrence and recovery and to increase the damping of drive-chain. A strategy
of virtual drive-chain damping configuration based on the torsional angular velocity and additional
electromagnetic torque is proposed. As the torsional angular velocity may not be easily obtained,an
equivalent strategy of virtual drive-chain damping configuration based on generator speed is proposed as
well. The characteristics of virtual configuration parameters and the effectiveness of two proposed strategies
are verified by PSCAD simulations.
Key words: wind power; drive-chain; torsional vibration; stiffness; damping; key parameters; virtual

configuration; grid fault
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