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Fig. 1 Schematic diagram of wind turbine driven DFIG
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Fig. 3 Hardware structure of converter control system
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Analysis and Design of Digital/Physical Hybrid Simulation Scheme for Doubly-fed Induction

Generator Wind Turbine and Its Converter Control

LIU Qihui, LI Wanjie
(North China Electric Power University, Beijing 102206, China)

Abstract: The digital/physical hybrid simulation (D/PHS) is one of promising research tools for wind power generation
technology. Together with the introduction of the characteristics of real-time digital simulation (RTDS), the comparative
analysis of the principles/stabilities of a power-type D/PHS system and a signal-type system are given firstly. With RTDS
platform and physical converter control system, the signal-type D/PHS scheme for a doubly-fed variable speed constant
frequency (VSCF) wind power generator is designed. The RTDS digital model and physical control system are developed
respectively, which are discussed in detail. The effectiveness of the proposed scheme is verified by the D/PHS investigation of
a 2 MW wind power generator.
This work is supported by National Natural Science Foundation of China (No. 50807012).

Key words: real-time digital simulation; doubly-fed variable speed constant frequency; wind power generation; control system;

digital/physical hybrid simulation
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Tab. F1  RTDS mathematical model parameters
ZHAWR g =1 g
DFIG
HE I 22MW L, 4.45 p.u.
EFHE 690V/50Hz R, 0.006 p.u.
. 2T 2.638 L, 4.459 p.u.
SR 1 L, 4348 p.u.
R, 0.00462 p.u. o PE 2 1.5s
KL
A 60m WiE M 10m/s
PN G 6m/s P R 12ml/s
F P2 TRFIEFNRESH
Tab. F2 Converter control system parameters
SHAWK w#1H ZHATR Y
Hiib 1100V KA 2kHz
FFRAF 2 kHz AD 173 12 fif




