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Fig.1 Circuit diagram of MRTB
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Fig.3 Waveforms of arc voltage and current
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Fig.5 Current waveform of ground electrode during
MRTB disconnection
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Fig.6 Waveforms of current and arc resistance of

circuit breaker after MRTB disconnecting
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of MRTB
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Fig.8 Voltage and current waveforms of arrester
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Fig.9 Current and energy absorption waveforms of

single arrester under uniform configuration
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Analysis of electromagnetic transient characteristics of metallic return transfer

breaker in UHVDC converter station
LIU Shoubao',HOU Yucheng',SHENG Mingjun',FANG Yuan',TONG Li',LEI Xiao
(1. Datang Hydropower Science & Technology Research Institute Co.,Ltd.,Nanning 530007, China;
2. State Grid Sichuan Electric Power Research Institute,Chengdu 610094, China)
Abstract: Compared with AC circuit breaker,the breaking process of DC circuit breaker is more complex,so

it has important theoretical and practical significance to carry out electromagnetic transient simulation of DC
circuit breaker. The explosion accident of arrester in a UHVDC MRTB (Metallic Return Transfer Breaker)
is selected as the research object,the simulation model is built by PSCAD / EMTDC. The Mayr arc equation

is used to simulate the dynamic resistance of DC circuit breaker. The MRTB is integrated into a complete

DC system to analyze its transient process. The energy absorption of arrester during the breaking process

of MRTB is quantitatively calculated, which determines the cause of the explosion failure of the arrester.

The electromagnetic transient simulation analysis of UHVDC switch breaking process is realized , which has

important reference value for the manufacture,operation and maintenance of DC circuit breaker.

Key words: UHVDC;converter station;metallic return transfer breaker;electromagnetic transient;arc;arrester
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Fig.A2 Breakdown diagram of arrester for first explosion
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Fig.A3 Resistance piece of second explosion arrester
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Fig.A4 Arc characteristic test model
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Fig.A5 Electromagnetic transient simulation model of single pole DC system
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Fig.A6 Model building of MRTB arc
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