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The Analysis of Temperature and Electric Field due to Contact Failure
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Abstract: Although there are existing Residual Current Protective Device (RCD) including detect electric leakage

and elements such as short circuit and surge, the occurrence of incidents caused by electric faults, including fire,

are still constant. The purpose of this study is to analyze the causes of accidents through the electric field

distribution in the interpretation of the fault contact breaker. Simulation results by the arc fault has shown the

convergence of temperature and electric field to the defect. Through their simulation results, the main cause of

erosion phenomena in circuit breaker bar is the electric arc by concentration of electric field not due to dissolve by

temperature.
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Fig. 1. Breaker on arc aging.
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Fig. 2. Dimension of circuit breaker. a) 250AF and b) 1,200AF.

Fig. 3. Shape of simulation.
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Table 1. Aging size of shape.

. . Aging size
Classification
[mm]
S-0 ® 0
S-1 D 2
S-2 D 4
S-3 D 6
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Table 2. Properties of material.
Relative Th 1

Name dielectric cm@ . Material Voltage

constant conductivity

Bar - 401 Cu 220

Terminal - 401 Cu 220

Case 4.4 - ABS -
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Fig. 4. Breakers at aging.
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Fig. 5. Breakers at steady state.
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Electric field / Field in W/m
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Fig. 6. Breakers by aging size, a) S-1, b) S-2, and c¢) S-3.

Fig. 7. Electric field detection position.

S A deg 2] 14311 a3

Moz uepd

oA AAY

29, No. 5, pp. 307-311, May 2016: K.-J. Kim

3.0x10° S-0

— o B
.

£ asxactt 82
= [z S-3
o 20xt0'F
2 r
L gsx10tF
(&
= L
o 10x10'F
@ L
LIJ 3

5.0x10° -

ool

] 1 L L ] L
000 o002 004 006 008 010 012

Position [mm]

Fig. 8. Electric field at terminal.
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Fig. 9. Thermal distribution at the breaker. a) S-1 and b) S-3.
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