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Fig.1 Waveforms of HVDC transmission system after
three continuous commutation failures and

converter blocking
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Fig.2 Equivalent circuit of HVDC transmission system

with wind turbines
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Fig.3 Transient overvoltage in rectifier station

during commutation failure
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Fig.5 Control strategy of suppressing wind turbines
tripping based on coordination between synchronous
condenser and SVC in sending-end network of HVDC
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Control strategy of suppressing wind turbine tripping based on coordination between

synchronous condenser and SVC in sending-end network of HVDC
ZHU Liping',LIU Wenying',SHAO Chong*,XU Honglei*, NIU Shuanbao’, CHEN Shibin’

(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China;2. State Grid Gansu Electric Power Company,
Lanzhou 730000, China;3. Northwest Branch of State Grid Corporation of China,Xi’an 710048, China)

Abstract: In the sending-end network of HVDC (High Voltage Direct Current) connected with large-scale
wind power,aiming at the wind turbine cascading tripping caused by large fluctuation of AC voltage at the
sending-end network after DC fault, the internal mechanism of wind turbine tripping caused by DC fault is
discussed, and the dynamic reactive power response characteristics of synchronous condenser and SVC in
the process of commutation failure and DC blocking are analyzed. On this basis, a control strategy of
suppressing wind turbine tripping based on coordination between synchronous condenser at converter station
side and SVC at wind farm side is proposed. In different periods of commutation failure and DC blocking,
according to the characteristics of the voltage change of the sending-end network,the synchronous condenser
abilities of spontaneous reactive power response and excitation control and the SVC ability of reactive
power regulation are exerted in a time-sharing manner,so as to prevent the amplitude of transient overvoltage
or transient undervoltage from exceeding the protection threshold of wind turbine tripping. Finally, through
the simulation of the test system and the actual grid,it is verified that the proposed control strategy can
effectively suppress the transient voltage change at the sending-end network after DC fault,and reduce the
risk of wind turbine cascading tripping.

Key words: commutation failure; DC blocking; sending-end network; wind turbine cascading tripping; synchro-

nous condenser;SVC
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ZH L
B +500 kV
HiRAUE A &= 1000 MW
BERMAE EARA L 450 kV/200 kV
AR AR PR A3 AR LY 331.2 kV/200 kV
HiRZM BT 0.015Q/km
A REALAT e 25 300 Mvar
VAAHHLAUE 2k B 20 kv
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Table C2 Main parameters of wind farm and SVC
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Table D1  Wind farms information in Dunhuang N

A FHAE/MW  BREAET) R AIER RAE 03
M — 200.0 20 0.107 1.063
vt — 167.5 1.0 0.107 1.076
MAR= 268.0 2.0 0.127 1.055
TR 150.0 15 0.130 1.073
T 268.0 19 0.134 1.058
T = 268.0 19 0.134 1.058
FAb= 266.0 1.0 0.134 1.077 v
TH= 335.0 15 0.148 0.993 TR
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el I B TAHLTT WA L v ] e Fig.D4 Comparison of reactive power response of SVC in
:i; --/-‘ ““““““‘]_ Qiaodong Third wind farm
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1.00 : LA I R E 77 Table D3 Voltage control effect under different synchronous
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v : i " 300 12.7 165 00193 0.004 3
002 0.625 2o 0 600 121 16.0 0.010 7 0.003 1
D2 [RUER S hes Pl FE 2 e 2 900 117 157 0.007 6 0.0024
Fig.D2 Fault voltage ride through capability of wind farm 1200 11.6 15.5 0.0058 0.0020
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Table D2 Comparison of wind turbines tripping in Dunhuang Table D4  Voltage control effect under different SVC capacity
HERTHIR % M SVC A E - N - -
R HL37 LT AR LT Z'KIW??% IMvar %k%ﬂ?iﬂ%)&t/% I H s T v ) 4% | SRS TR
NS PRI SRR PR 20 124 0.298
Mt — 274 12.6 P 75‘ 40 10.7 0.194
i — 26.4 147 2 & 60 9.1 0.158
MR = 236 12.1 2 E\
THE= 265 14.7 2 E\
T 28.9 113 & &
FiE= 28.9 113 & &
F= 26.8 10.4 2 &
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