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Analysis and suppression of SSO at sending /receiving end in VSC-HVDC system
connected large-capacity wind farms
ZHOU Yantong',HAO Lili', WANG Haohao’,LI Wei*,XU Jianbing’,ZHANG Yushuo', CHEN Congshuang'
(1. College of Electrical Engineering and Control Science,Nanjing Tech Universily, Nanjing 211816, China;

2. NARI Group Corporation / State Key Laboratory of Smart Grid Protection and Control ,Nanjing 211106, China)
Abstract: The wind power penetration rate in power system is increasing. SSO (Sub-Synchronous Oscilla-
tion) at sending / receiving end in the system is affected by the parameters of wind power control system,
the wind speed of wind farm at sending end,the output of generator and the length of AC line at receiving
end. In order to suppress the uncertainty of wind power output to reduce the possibility of SSO at sending /
receiving end caused by the above factors,a test system model with large-capacity wind farms connected to
grid by VSC-HVDC (Voltage Source Converter based High Voltage Direct Current) at sending end and con-
ventional units integrated into receiving end is established. Based on the eigenvalue analysis method, the
oscillation mechanism of both the sending and receiving ends of the system is analyzed, and the causes
and influences of SSO are analyzed. At last,a robust controller of STATCOM(STATic synchronous COMpen-
sator) based on H, theory is established to suppress SSO,and the test system is built with DIgSILENT /
PowerFactory. Simulative results verify that the designed controller has good suppression effect on the SSO
at both the sending and receiving ends of the system under different wind speeds.

Key words:wind farms; VSC-HVDC;SSO;eigenvalue analysis; STATCOM; H,, control ;robust control
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Fig.Al Three-mass shaft model of wind turbine
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Fig.A2 Structure diagram of VSC-HVDC system

A3 STATCOM ZEH s I%E

Fig.A3 Equivalent circuit of STATCOM
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Table A1 Influence of increasing parameters of wind farm control system on SSO
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Table A2 Influence of system operation condition on SSO
PG AR IHz FHLJE tb
i - 52 Ui & HUAL i AT o 520 R HUAL 2 AT
B i ABU PN ] i {BUS: PN ‘
sy WILGEIRAS Gy Gty B 136K WIAIRE Gi. Go il s REZR 1 9K
2|12 m/s ) F| 12 mis )
B R 70% £ 10 km FA% N 70% £ 10 km
1 3.35 334 3.35 3.34 0.1093 0.1112 0.109 2 0.109 3
3 33.71 37.86 33.71 33.71 -0.047 5 0.010 2 -0.047 5 -0.0475
6 15.61 15.61 15.61 15.61 0.002 9 0.0029 0.0017 0.0029
7 47.46 47.46 47.46 47.46 0.0013 0.0013 0.000 6 0.0013
8 25.40 25.40 25.40 25.40 0.0035 0.0035 0.0011 0.003 6
9 31.99 31.96 31.99 31.98 0.000 7 0.000 6 0.000 5 0.0008
10 20.18 20.18 20.18 20.18 0.0003 0.000 3 0.000 1 0.000 3




