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Response model of DFIG for real-time simulation of large-scale wind farms
GONG Wenming'** , HU Shuju®?,XU Honghua®*
(1. University of Chinese Academy of Sciences,Beijing 100190, China;
2. Institute of Electrical Engineering,Chinese Academy of Sciences,Beijing 100190, China;
3. Key Laboratory of Wind Energy Utilization,Chinese Academy of Sciences, Beijing 100190, China)

Abstract: A response model of DFIG (Doubly Fed Induction Generator) is proposed based on its dynamic
response ,which ,instead of differential equations,applies algebra methods to improve its computational
efficiency for the real-time simulation of wind farm and the in-loop test of its hardware controller. Two
kinds of DFIG operation are classified according to grid voltage:normal operation and faulty operation. As
the output currents of DFIG well follow the references during normal operation,it can be equated to an
inertia component with small time constant. As large impulsive currents may appear in both its stator and
rotor during grid voltage dip,the impacts of pre-fault condition,generator parameters and Crowbar resistance
on fault current are studied and the analytical expressions of fault currents are derived based on the flux
invariance principle. The comparison with the conventional 4th-order model verifies the correctness of the
proposed model.

Key words: wind power; doubly fed induction generator; low voltage ride through; response model;

Crowbar resistor; wind farms
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WAMS-based adaptive UFLS considering dynamic correction
SONG Zhaoou'?,LIU Junyong'?,LIU Youbo'?,MASOUD Bazargan®, LIANG Wuxing’
(1. School of Electrical Engineering and Information, Sichuan University, Chengdu 610065, China;
2. Sichuan Smart Grid Key Laboratory,Sichuan University , Chengdu 610065, China;
3. ALSTOM Grid Research & Technology Centre,Stafford ST17 4LX,UK)

Abstract: Traditional UFLS (Under-Frequency Load Shedding) applies the method of successive approxi-
mation,which may cause over or under shedding due to its lack of adaptability to operational conditions of
system. An adaptive UFLS based on WAMS (Wide Area Measurement System) is proposed with the con-
sideration of dynamic correction. Based on low-order frequency response model,the effect of voltage on the
imbalanced active-power is considered and the active-power deficit is estimated with the system response
trajectory of short cycle. The self-recovery ability of system frequency is considered and the frequency
variation rate is used to dynamically correct the load shedding amount. The load shedding amount of each
load node is comprehensively determined by multiple indexes,including load characteristics and generator
inertia. Simulative results of TEEE 68-bus system indicate that,the proposed method effectively reduces the
load shedding amount and the frequency recovery time,guaranteeing the stable system operation.
Key words: WAMS; UFLS; active-power deficit; static load characteristics; generator inertia
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