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Effects of Grid Characteristics on High Speed Circuit Breaker for Railway Vehicle
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Abstract High speed circuit breakers(HSCB) interrupt the generated arc within the arc chute to turn off the electricity
flowing through the main circuit to prevent ground faults. In order to explore the arc generated from the contactor oper-
ation, arc definition, establishment of arc interruption method, and analysis of magnetic driving force are required. In
this paper, arc interruption capability has been estimated by exploring the difference in magnetic flux density of Lorenz
forces using finite element analysis. In addition, since the number of grids and changes in the grid shape within the arc
chute influence the formation of the inner magnetic field, its effects have been explored to enhance arc interruption
capability. Assessment of interruption capability and analysis of grid shape, with rated operating current, are reported.
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Fig. 1. A Schematic diagram of the arc interrupting process.
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Fig. 2. Design of arc-chute models[12].
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Fig. 3. Contour of magnetic flux density for ferromagnetic grids.
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Table 1. Characteristics of arc chute models.

Model Rated operating Number of grid Lorenz force
voltage (V) N)
A 1.5kV 52 61.98
B 4.0kV 45 124.46
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Fig. 5. Graphs of magnetic flux density for paramagnetic and ferromagnetic grids.

Table 2. Lorenz force for different grid materials.

Material properties Lorenz force (N)
Ceramics 124.46
Cobalt 112.14
Nickel 114.10
Iron 103.60

Table 3. Lorenz forces for different number of grids.

Number of grids Lorenz Force (N)
20 111.58
22 114.27
24 116.59
28 119.90
32 122.00
36 123.33
40 124.00
45 124.46
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Table 4. Lorenz force for different angles.

Degree Lorenz force (N)
40° 87.53
45° 83.75
50° 79.72
55° 76.69
60° 74.24
67° 71.99
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