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Fig.1 Change trend of sub-synchronous current
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Fig.3 Structure diagram of phase-a control
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Fig.4 Sub-synchronous current extraction filter
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Effect analysis and experiment of broadband sub-synchronous resonance suppression of
DFIG-based wind farm groups based on VSC
LIAO Kunyu',XIAO Xiangning',LUO Chao*>,TAO Shun',YANG Zhichao',
YU Hongyang’,LIU Zongye®,LIU Hui*
(1. State Key Laboratory for Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China;
2. Electric Power Research Institute,CSG,Guangzhou 510080, China;
3. Global Energy Interconnection Research Institute,Beijing 102209, China;

4. Electric Power Research Institute,State Grid Jibei Electric Power Co.,Ltd.,Beijing 100045, China)
Abstract: The SSR (Sub-Synchrous Resonance) frequency of DFIG (Doubly-Fed Induction Generator)-based
wind farm is broadband and time-varying, which brings difficulties to its suppression. Thus, based on the
parallel VSC (Voltage Source Converter) technology, the suppression device of broadband SSR for DFIG-
based wind farm groups is designed,which is installed on the assemble line of wind farm groups. The sup-
pression device is equivalent to a controlled source,the general form and simplified form of equivalent cir-
cuit for analyzing the suppression effect of the device on the SSR of DFIG-based wind farm are given,
and the suppression effect is revealed through the response equation of the sub-synchronous current. The
sub-synchronous current of the assemble line is measured as the feed-in signal, the oscillation modes are
extracted by using the broadband filter and phase compensation scheme,whose amplitude and phase are ad-
justed, then the sub-synchronous damping current is injected into the system,suppressing SSR by increasing
the system damping. Experimental results of digital-physical closed loop simulation under different working
conditions show that through parameter optimization design, the device can quickly and accurately detect
the broadband SSR signal and realize effective suppression,so as to solve the time-varying SSR of large-
scale wind farm groups.

Key words: DFIG-based wind farm groups; voltage source converter;time-varying frequency; broadband sub-

synchronous resonance ;resonance suppression;effect analysis;digital-physical closed loop simulation
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Table A1 Convergence times corresponding to different parameter groups under condition of 8 Hz

t/s
om/(°)
Kaam=3 Kaam=4 Kaan=5 Koam=5.3 Koam=6

40 — — — — —
30 0.95 — — _ _
20 0.99 0.50 — — —
15 1.02 0.63 0.32 — —
10 1.90 0.71 0.58 0.30
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Table A2 Convergence times corresponding to different parameter groups under condition of 12 Hz

te/s
om/(°)
Kdam:3 Kdam:4 Kdam=5 Kdam:5.3 Kdam:6
40 0.41 — — — —
30 0.57 0.37 — — —
20 0.63 0.45 — — —
15 0.83 0.56 0.43 — —
10 1.67 0.95 0.75 0.33 —
5 2.90 2.60 2.40 2.10 —
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Fig.A1 Digital-physical closed-loop experimental simulation platform
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