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Optimization design of low link delay for VSC-HVDC control and

protection system based on ARM architecture
HUANG Ruhai',DONG Yunlong',ZHANG Jin’>,ZHONG Hao',ZOU Tierui’,QI Huiwen®
(1. NR Electric Co.,Ltd.,Nanjing 211102, China;
2. UHV Transmission Business Unit of State Grid Corporation of China,Beijing 100031, China;
3. State Grid Economic and Technological Research Institute Co.,Ltd.,Beijing 102209, China;
4. State Grid Shanxi Economic and Technical Research Institute,Taiyuan 030021, China)

Abstract: Based on advanced risc machine (ARM) multi-core processor, a new platform of voltage source
converter based high voltage direct current (VSC-HVDC) control and protection system is designed. The
common structure of four-layer control system for VSC-HVDC is proposed, and the configuration scheme
and functional configuration principles of the control and protection devices of new platform are given. Then,
a simplified high-frequency impedance model of the converter is established and the mathematical relation-
ship between negative damping frequency and control link delay is derived. Then,the link delay composition
of VSC-HVDC control system is analyzed,and a link multiplex method for the control link delay online test
is proposed. Based on the multi-core architecture and the high-speed interface,the optimization schemes for
reducing the control system delay are studied. In the real-time simulation system(RTDS) based on the
parameters of a practical project,the function and performance of the new platform are tested,and the effec-
tiveness of the low-latency optimization scheme is verified.
Key words: VSC-HVDC power transmission;relay protection;control and protection; ARM architecture; control

link delay;high frequency impedance;negative damping
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Fig.Al Distributed configuration of VSC-HVDC control and protection system
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Fig.A3 Control link delay test waveform with online-method or offline-method
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Table A1 Parameters of RTDS simulation system

75 RGSH HEAH
1 B & kV 600
2 HR T MW 1500
3 T &I MW 450

4 IR 22 478 B S KV 525




