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Fig.1 Structure of novel hybrid HVDC circuit breaker
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Fig.2 Principle of novel hybrid HVDC circuit breaker
in interruption process
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Fig.3 Interruption process of novel hybrid HVDC circuit breaker
without follow-current branch in zero-crossing zone
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CHENG Xian. Relevant theory and experimental investigation on

Theoretical analysis of novel hybrid HVDC circuit breaker based on a series of
vacuum interrupter and SF, interrupters

CHENG Xian'?,GE Guowei'”*, YANG Peiyuan' , WU Qiliang' , LIAO Minfu’
(1. College of Electrical Engineering,Zhengzhou University , Zhengzhou 450001, China;
2. Henan Engineering Research Center of Power Transmission & Distribution Equipment and Electrical Insulation,

Zhengzhou 450001, China ;3. College of Electrical Engineering,Dalian University of Technology, Dalian 116023, China)
Abstract: A novel hybrid HVDC CB( Circuit Breaker) based on VI( Vacuum Interrupter) and GI( SF; Interrupter)
connected in series is proposed. Based on the DC interruption through traditional artificial current zero method, the
idea of creating the zero-voltage for the main mechanical switch by using the continuous branch of high voltage thy-
ristor module and current limiting element is put forward to improve the DDRS ( Dynamic Dielectric Recovery
Strength ) . The topological structure , working principle and working process of the hybrid HVDC CB are analyzed,
based on which,the mathematic description of the zero-voltage time and the coordinated control measures of the dy-
namic voltage distribution are obtained. The simulation circuit of the novel HVDC CB is built according to the con-
tinuous transition model and the improved Mayr arc model. The influences of the current-limiting resistance and in-
ductance of the follow-current loop and parameters of the oscillation circuit on zero-voltage time and the inverted
transient recovery voltage is gained.

Key words: HVDC power transmission; HVDC circuit breaker ;follow-current loop with thyristor ; zero-voltage



(c)%‘li':&:’ﬁ?%a’?-l'ﬁ%éﬂ#&“iﬁ (cl) 8k T 2R AR it

E A HRREXSEERMESTEIRE
Fig.Al Interruption process of novel hybrid HYDC CB

umi
ATP g TACSy
TACSg

A

Rvcs:Racs

A2 ISR EE 32

Fig.A2 Simulation process of arc model in ATP
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