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Electrical fire hazards in the domestic circuit protected by
Electric Leakage circuit Breaker(ELB)
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Abstract

This paper presents a study on the
electrical fire hazards of leakage
cwrent in a distribution circuit
simulating a domestic circuit for low
voltage. In this simulated circuits,
total charges and energy of leakage
current are calculated by a theoretical
approach and compared with the
results obtained from experiments.
The approach and results become a
cornerstone for studying and
analyzing causes of electrical fires.
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Fig. 1 Equivalent circuit of ELB
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Fig. 2 Schematic diagram of a domestic
distribution circuit with leakage current

Leakage current meter
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Fig. 3 Operative current of ELB alone
and ELB applied to circuit
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Table 1. Time which energy of leakage
current gets to MIE of flammable dusts [6]

AQHEAY B AlZHsec | & 2@ 3} of
] Y A [m]]
Frutose 20x107 1
Stearin/Lead 6.3x10™ 3
Ferrocene 1.1x10° 5
Methionine 2.2x107° 9
Rubber(from grinding) [3.6xX10™ 13
Milk sugar 40x10°° 14
Calcium _stearate 50%107 16
Stearin/Calcium 2.2x10% %5
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Table2. Time which energy of leakage
current gets to MIE of flammable gases (7]

R E R X1 7Hsec] Hagsoy R
5 {m]]
Ethylene 2.10x107° 105X 107
Methane 450%10™° 280x107
Propane 560x10° | 3.10x10™
N-Butane 621x10° | 3.80x10°
Benzene L11x10™ | 550x10™
Acetone 2.33%10™* 115
Toluene 520x10™* 2.50
Acetnitryl 1.35x10°° 6.00
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Fig. 4 Energy of leakage current Vs,
MIE of combustibles(l; = 5 mA)
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Fig. 5 Energy of leakage current Vs.
MIE of combustibles(I = 10 mA)
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Fig. 6 Energy of leakage current Vs.
MIE of combustibles(ly = 15 mA)
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Fig. 7 Energy of leakage current Vs.
MIE of combustibles(I; = 20 mA)
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