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ABSTRACT: HVDC circuit breaker is a key component of a
flexible HVDC transmission system. In order to solve the
problems of different periodicities and low driving efficiencies
of the multiple breaks of the operating mechanism in the
mechanical switch, the bidirectional repulsion mechanism is
designed, which may make full use of the magnetic field
energy on the upper and lower sides of the driving coil. Firstly,
by adopting the finite element simulation method, the
bidirectional repulsive mechanism is preferably selected
through the comparative analysis between the bidirectional
coil-plate repulsive mechanism and the bidirectional coil-coil
repulsive mechanism. Then, the geometric parameters of the
bidirectional coil-plate repulsive mechanism of the repulsive
mechanism are analyzed. Finally, in order to further improve
the driving efficiency of the mechanism and control the bounce
of the gate, the influence of different magnetic structures and
parameters around the driving coil on the motion
characteristics is analyzed, and the electromagnetic buffer is
designed. The results show that the multi-break mechanical
switch adopts a bidirectional coil-plate repulsive mechanism,
which realizes the multi-break single-mechanism operation,
simplifies the operating mechanism, and improves the driving

efficiency of the operating mechanism.
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Fig. 1 Schematic diagram of bidirectional coil-plate
repulsion mechanism

ik AT

BHAWE  ABGAT B SUE ik

STV e

Fr 708

] —— m—
— PP TC

W= || A VT

A HI=mmr==s=—mn= ] ]

(a) BTTPIRAS

E2 RENWIFREFSSFERESRIEE
Fig. 2 Schematic diagram of fast mechanical switch
disconnect and conduction state
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Fig. 3 160 kV fast vacuum circuit breaker connection
topology
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Fig. 4 Equivalent circuit diagram
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Fig. 5 Bistable spring maintains the mechanical curve of

the mechanism
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Fig. 6 Simulation model diagram
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Table 1 Comparison of drive circuit parameters
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Table 2 Parameters of the bidirectional coil-plate and the
bidirectional coil-coil repulsion mechanism
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Table 3 Influence of coil turns on the motion
characteristics
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Fig. 7 Comparison of simulation results of bidirectional
coil-plate and bidirectional coil-coil repulsive mechanism
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Fig. 10 Influence of repulsion disc thickness on motion

characteristics
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Fig. 11 Influence of repulsion disc radius on motion
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Fig. 12 Influence of repulsion on material motion
characteristics
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Fig. 13 Energy conversion process of repulsion
mechanism
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Table 4 Influence of capacitance on dynamic performance
of repulsion mechanism
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Table 5 Influence of precharge voltage on dynamic
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Table 6 Parameters of bidirectional coil-plate repulsion

mechanism
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Fig. 16 Improved schematic of the front and rear
magnetic induction intensity
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Fig. 17 Schematic diagram of the magnetic conductive
material of the repulsive mechanism
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Fig. 18 Influence of effective thickness on motion

characteristics
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Fig. 19 Influence of effective height on motion
characteristics
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Fig.20 Schematic diagram of the BCPRM magnetic
conductive housing

UEAMRHE 3.2 A1 3.0 AT, 52 ELRR JIAL
P B S HON IR L P T L R S R .
TEJF HEEFNE] 15 mm BN, PRz H
HAYIMESEON: AR RN 3500 uF, FiseHEN
1 800 V. SRFA A5yt 22 ph ok 5l HE % 1 EAT 7
T, HORZ HL S S HO R s PERE S M AR 7 B
YRR ES WA BESH KR, Zh iz
K, W RIAES), FEG RN . FIELRE
FEWSHM T, EBCHZE IR E) S AR
& 2000 puF, ZZrPokaH ST sE R 1800 Ve

27 EAIRENE BRS R E M AL

Table 7 Influence of buffer drive circuit parameters on
buffer performance
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