F 495 4
2025 F 4 H

CIN CE 5 NS

Power System Technology

Vol. 49 No. 4
Apr. 2025

XEHS: 1000-3673 (2025) 04-1500-13

AR, REE?,

FESES: T™M 721

B iR B AR Sk Y FT LSRR SR it

£5' BEx'
(1. BREREER®ABAEES PO,
2. HhARFENIHEEEHETFHKEZ,

YRR ERE: A FRMRES: 470-40

5RE

2 2 3 2
JBE S, R, gl

ATFT HIREX 100031;

AFTFT HKX 100084)

Research Review and Prospect on New Commutation Technology to

Prevent Direct Current Commutation Failure

XU Chaoqunl, YU Zhanqingz, DONG Yu',

GE Rui', QU Lu?, ZHAO Biao®, ZENG Rong’

(1. National Power Dispatching and Control Center, State Grid Corporation of China, Xicheng District, Beijing 100031, China;

2. Department of Electrical Engineering, Tsinghua University, Haidian District, Beijing 100084, China)

ABSTRACT: Commutation failure is an important factor
affecting the safe and stable operation of the high voltage direct
current (HVDC) multi-in-feed power grid. It is significant to
improve the ability to prevent commutation failure in HVDC
transmission systems. To mitigate commutation failure and
reduce the negative impact of commutation failure in the
system, this paper summarizes the research on new DC
commutation technology for the prevention of HVDC
commutation failure. Based on the physical mechanism of
commutation failure, this paper summarizes and presents the
commutation technologies from three levels: device
characteristics improvement, commutation topology reform,
and direct current control system optimization, and
comprehensively analyzes the advantages and disadvantages of
new commutation technology and other existing prevention
technologies. Finally, based on the research review of results of
commutation failure in recent years, the research and
development of commutation technology in the future is
pointed out to overcome the key technical problem affecting

the safe and reliable operation of HVDC engineering projects.

KEY WORDS: high voltage direct current transmission;
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Fig.1 Current and voltage waveform of thyristor
turned-off process
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Fig.2 Structure diagram of thyristor chip
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Fig. 3 Diagram of three-phase bridge converter on
inverter side
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Fig. 4 Comparison diagram of commutation voltage area
before and after fault
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Table 1 Converter valves’ operation loss comparison
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