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(Series Arcing Fault Detection Method Using Harmonics Analysis of Supply Current)
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Abstract

Recently, Concerns of imbalance for power supply has been raised by the increase of electric power

consumption, but the interest of electric safety is still lacking due to the incompleteness of regulations.

Particularly, Arcing fault, direct cause of electric fire accidents, is difficult to detect, interrupt due to

unformal signal behaviour in previous research and apply to real system.

In this paper, Arcing fault simulator device was fabricated to investigate the characteristics of series
arcing fault and simulated the faults in various real load. Also, this study are analysed arcing fault

signal by using the harmonic analysis of the acquired data from the current of the power supply and

proposed the methods to prevent the series arcing fault accidents in advance.
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Fig. 2. Typical Arcing fault voltage and current
Characteristics
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Fig. 3. Simulation Device of Series Arcing Faults
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Fault Simulation
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Fig. 5. Result of Series Arcing Fault Simulation
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Fig. 6. FFT Analysis Result of Series Arcing Fault
Signals
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Table 1. FFT Analysis Result of Arcing Fault
Signals
el %
A9 | Ad | 2| g | Rah | R
A | AF | A% | AF | A% | AF

71&3} | 100 | 100 | 100 | 100 | 100 | 100

A2zF | 013 | 856 | 22.15| 856 | 856 | 8.69

A3xF | 0.23 | 20.89 | 53.10 | 20.89 | 20.85 | 20.80

A4z | 013 | 758 [19.87 | 7.63 | 758 | 7.45

A5AF | 0.89 | 4.84 | 1253 | 513 | 4.86 | 4.96

A6xF | 0.07 | 7.37 | 1917 | 748 | 7.37 | 745

A7 | 122 | 512 | 11.37| 531 | 512 | 4.97

A8 | 0.11 | 545 | 1467 | 562 | 545 | 559

A9xF | 0.39 | 3.23 | 808 | 3.24 | 3.06 | 3.11

A10%F | 0.07 | 289 | 7.69 | 2.99 | 2.92 | 2.79
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Fig. 7. FFT Analysis of Fault currents for Load
types
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electronic devices
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Fig. 9. FFT Analysis of Arcing Fault Current
waveform for the power electronic devices
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Table 3. Comparison of harmonics(Charger and
laptop)
Bt 0 %
A7 | FA7 | =ER | mER
(87 (oF=1) (87) (oF=1)
7] & 3t 100 100 100 100
A 27F 0 97.84 2.94 54.63
A 3¢ 93.75 101.08 94.11 77.748
A4} 0 100.00 2.94 50.00
A5} 84.37 94.63 88.23 62.04
A 62k 0 95.69 2.94 49.07
A7 74.87 94.62 85.29 51.85
A8} 0 93.54 294 4352
A 9=} 56.25 93.54 77.94 38.89
#1102+ 0 88.17 2.94 43.52
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Table 4. Harmonics size of Order(each load)

e | HVEE | FH] | =ER
7] 5 100 100 100 100
A2k 4.98 9.21 97.84 | 5463
A3x | 2826 | 2067 | 10108 | 77.748
A4z 4.98 723 | 100.00 | 50.00
A5 | 1374 6.11 9463 | 62.04
A6+ 5.01 375 9569 | 49.07
AT 5.81 8.39 9462 | 5185
A8} 4.89 3.83 9354 | 4352
A9 5.17 371 9354 | 3889
A07F | 4.64 357 88.17 | 4352
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