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Table 1 Introduction of conventional reactive power
control strategy for LCC-HVDC
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Fig.1 Schematic diagram of reactive power control and

Gamma-kick function
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Fig.2 Block diagram of reactive coordinated control
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AC voltage control and reactive coordinated control
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Fig.4 Simulative waveforms of hybrid multi-feed HVDC

system under overload condition
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Fig.5 Simulative waveforms of hybrid multi-feed HVDC

system under low load condition
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Fig.6 Response waveforms of hybrid multi-feed HVDC

system under two control schemes
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Reactive power coordinated control of VSC-HVDC and filter in
hybrid multi-feed HVDC system
LI Jia',XIA Yongjun®’,YAN Cai',YAO Wei',YAO Bing’, WEN Jinyu'
(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,School of Electrical and Electronic
Engineering, Huazhong University of Science and Technology, Wuhan 430074, China;
2. Electric Power Research Institute of State Grid Hubei Electric Power Co.,Ltd., Wuhan 430077, China;
3. Hubei DC Transport and Inspection Company, Yichang 443000, China)

Abstract:In order to reduce the filter switching of LCC-HVDC(Line Commutated Converter based HVDC)
and make full use of reactive power regulation capacity of VSC-HVDC (Voltage Source Converter based
HVDC) and its advantages of dynamic regulation of reactive power,a reactive power coordination control
strategy in hybrid multi-feed HVDC system in which the electrical distance between LCC-HVDC system
and VSC-HVDC system is close is proposed. The reactive power control principles and characteristics of
LCC-HVDC and VSC-HVDC are analyzed. Based on the reactive power control advantages of filter switching
and VSC-HVDC system, a reactive power coordinated two-stage control module is designed for the hybrid
multi-feed HVDC system to reduce filter switching and inhibit transient low voltage and overvoltage. A hybrid
multi-feed HVDC system model is built in PSCAD /EMTDC for simulation verification. The simulative results
show that the control performance of the proposed strategy is better than that of VSC-HVDC with constant
reactive power control and constant AC voltage control.

Key words:hybrid multi-feed HVDC system;switching filter; transient voltage; dynamic regulation of reactive

power;coordinated reactive power control
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Fig.Al1 Schematic diagram of Chongging and Hubei back-to-back networking project
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Fig.A2 Block diagram of VSC-HVDC system control
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Table A1 Main parameters of VSC-HVDC system and LCC-HVDC system

. ZHEUE
BRAH VSC-HVDC LCC-HVDC
P EIES 1250 MW 3000 MW
SEATIhE 1 000 MW 3000 MW
HliEHHBE 420 kV 4500 kV
Hf k% HRE 456 Q 10.56 Q
BB AR 10600 MV A 10500 MV A
AR o B 7 — 27 000 MV A
BREMBEAL  530kVv/220kV 510 kV/200.6 kV
WM ETL 530kV/220kV 530 kV/210.4 kV
Tk BT R — 150 mH
Bt HRAE 500 pF —
ETLTNIhHRKER] Ke=1.0, K=50 —
ERZTHERER] Ke=1.0, K=50 —
TohthifESRl Ke=1.0, K;=50 —
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