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Analysis of Magnetic Blowing Characteristics and Breakdown Resistance
Performance of Vacuum Interrupter Considering Interval Uncertainty
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Abstract As the safety guardian of modern railway systems, vacuum circuit breakers used in electrified
railways have the advantages of being environmentally friendly and maintenance-free. However, during the long-
term service, they are inevitably affected by extreme environment and operating conditions. To ensure the rapid
removal of large current short-circuit faults, this paper takes 27.5 kV/2500 A/31.5 kA railway specific longitudinal
magnetic vacuum circuit breaker as the research object. Based on relevant GB/TB standards, a combination of three-
dimensional electromagnetic field numerical simulation analysis of vacuum interrupter and prototype experiment is
adopted, considering the combined effects of structural uncertainty and operating condition uncertainty. The
magnetic blowing characteristics before current zero are quantitatively analyzed, and the influence mechanism of
voltage dispersion of the power supply for spring operated mechanism opening operation on the post zero
breakdown performance is explored to provide a theoretical basis in the design of vacuum circuit breakers for
electrified railways.
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Tab.1 Main technical parameters of 27.5kV vacuum inter-

rupter
FEHEARSH ZHUE
HUE HLH 27.5kV
HE LU 2.5kA
R S ST 52 P 3 31.5kA
Pyl 18+1 mm

R2 275kVETTMETELEHWSE

Tab.2 Main structural parameters of 27.5 kV vacuum inter-

rupter
T BEL ZHUE/mm
SFHATEAZ 38.0
fisk B4R 79.0
ANy 15
Ve B A e R B 4.0
KR S/ e BE 130.0/236.0

LB FHAT 2-UE S8 3-Bhuh B 4-3hfilsk S-BR Ak 6-#fibk 7-#
S 8- AL %A ST - HLAT

1-Moving conductive pole 2-Bellow 3-Movable shielding cover 4-Mo-
vable contact 5-Floating electrode 6-Static contact 7-Static end shielding

cover 8-Ceramic insulation body 9-Static conductive pole
BT 27.5 kV GhEFZS KN EE5HE 8 A

Fig. 1 27.5 kV axial magnetic field vacuum interrupter
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Fig.3 Magnetic field distribution of break in the center section
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Fig. 4 Schematic diagram of contact structure parameters. (a)

The slot length x and deflection angle f of the contact

piece, (b) thickness d of contact cup holder and depth 4

of inclined groove

R3 MLEMEZTSHEEER

Tab.3 Range of design parameters for contact structure

S SH BUEE
fil Sk A PR B x 5.0~30.0 mm
fil Sk AU FERL TR EE h 5.0~30.0 mm
fil Sk AR RE S d 3.0~13.0 mm
ik by FERE % £ B 0~25.0°

(2) Bt 3 fiph Sk AR R 1R R 2 380, DRI 10 P R
TET N 1] 0 % 7 5 JBE g RAEL B 5 L THEE B, Jorp

(2) 340

330

320

310
= L
= 300
290

—— B

325+
320

B, /mT
w
O

310 +
305 +
300 +

34 5 6 7 8 9 1011 12 13

K5 B R SHOE A

d/mm

S KN 73 AR

BERTRZME, (d) bk oA e i B 2 )

Fig. 5 Effect of single factor parameter on the magnetic field distribution of vacuum interrupter. (a) Influence of contact piece slot
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Fig. 6 Three dimensional distribution of electric field on the

surface of the moving contact
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