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Mitigation method analysis and optimization design of doubly-fed induction generator
additional subsynchronous damping controller
WANG Yang',YANG Hanlu',XIAO Xianyong',ZHOU Bo’,SHI Peng’, WANG Haifeng'
(1. College of Electrical Engineering,Sichuan University, Chengdu 610065, China;
2. State Grid Sichuan Electric Power Research Institute,Chengdu 610094, China)

Abstract: SSDC (SubSynchronous Damping Controller) has been widely recognized for its excellent mitigation
performance and low cost in SSO (SubSynchronous Oscillation) mitigation, however, the existing SSDCs are
numerous and lack of systematic comparison. Therefore,the common SSDCs’ structures and parameter design
methods are sorted and compared,as a result,the rotor current feedback type SSDC has the best mitigation
effect on dynamic performance and robustness. Furthermore,the influence of SSDC parameters on SSO mitiga-
tion performance is researched,and the design of parameters is optimized. In addition, the adaptive oscilla-
tion frequency selection method based on intrinsic time-scale decomposition algorithm is proposed to achieve
accurate SSO mitigation. Root locus of the additional improved SSDC system is analyzed and the hardware-
in-the-loop experiment is conducted. The result show that the improved SSDC has better mitigation effect
on SSO by adding adaptive oscillation frequency selection part and optimizing design parameters, and will
not affect the normal operation of doubly-fed induction generator.

Key words: subsynchronous oscillation ; subsynchronous damping controller; subsynchronous oscillation mitiga-

tion;doubly-fed induction generator;parameter identification
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Table A1  Parameters of one DFIG wind turbine connected to
series compensated line

2 ESEA i £ A8
LIVRPIES 1.5 MW 0.9
HIHBE 1150V
BUE HE 575V 1
PRFRATR 60 Hz 1

Lis, s 134 pH, 3.25 mQ 0.255 2, 0.016 38

Lir, It 117 yH, 3.62 mQ 0.222 2,0.018 27

Lm 8.27 mH 15.71

B RE, R
0.685, 0.01, 3
ot %
LS Liines Riine 69 mH, 2.26 Q
GSC LRI | 2% Kig=0.2, kKiig=5
LI LRI ) 3% Kpac=0.4, Kige=5
RSC HLji A 4% 4% Kpir=0.6, ki=5
RS S Kpp=0.02, ki=0.08

A7 [E 4% T1(34.5 kV) 31.6 pH, 1.2mQ 0.002, 0.000 2
SR 4% T2(345 kV) 3.16 mH, 0.12Q 0.002, 0.0002
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Fig.A2 Structure and embedding points of three SSDCs
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Table A2  State variables and their impact factors of dominant mode of
filter-SSO when kg3 =0.15

S8 SR | 8 SHE | S5 8 | 2% S
Stierr ~ 0.091 Stiterz 0.175 || Stirers  0.088 | Sqiera  0.170

Aggs  0.0335 Apgs  0.0333 | Aggy 01388 | Agy  0.1433

AVcq 0.0374 AV¢q 0.0374 Alg 0.0123 Alg 0.0122
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Fig.A6 Power oscillation waveforms when{=0.1, 0.4, 0.6, 0.8, 1.0, 2.0
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