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Verification of Algorithm for Arc Detection Using High Pass Filter and FFT
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Abstract: An algorithm was developed to detect and block serial arc currents using HPF. The AC series arc problem is that the

load current is greater than the fault current and no leakage current occurs. As a solution, an arc detection method utilizing

differences in high- frequency amplitudes was developed. HPT was applied to the load current and FFT was applied to eliminate

low frequencies. An algorithm has been developed to detect arc waveforms when they exceed a certain value compared to the

average of normal waveforms. Using one cycle of data, arc detection is faster and arc accidents are prevented.

Keywords: HPF (high pass filter), FFT (fast fourier transform), AC arc, Frequency domain, Current waveform
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Fig. 1. Experimental circuit for series arc.
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Table 1. Parameters of series arc experimental load.

Value
AC220V
AC220V/60Hz/1,200 W
AC220V/60Hz/1,500 W

Parameters

Source voltage

Hairdryer

Vacuum cleaner
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Fig. 2. Current waveform of each load in normal state (up) and arc
state (down). (a) Warm hairdryer, (b) cool hairdryer, and (c) vacuum
cleaner.

J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 36, No. 5, pp. 520-524, September 2023: Yoon et al.

N-1
2nnm
X(m) = Z x(n)e” N
n=0
ey
n=m=12,..,N—1
FFT Q1252 £449 x(2n+1), B559 x(2n)2
westo] FFTZ 5 §5to] A4kshs WAl 2 DFTY 7]
AFgZ &0t o] g2 Al (2)%F A (3)7HR] M= o
olct.
(N/2)-1
X(m) = z x(2n)e~J2m@IM/N 4
n=0
(N/2)-1
X(m) = Z x(2n)e~/2r@mm/N
n=0
2
N/2)-1
+ Z x(zn + 1)e—j2n(2n+1)m/N
n=0
9‘]’3?_7‘]“1_ = e_jzn/NO]D:] WN . VVN/ZE HT 6]‘?‘1[}-

X(m) = Z X(2)WEr™ + Wm
n=0

©)

W/2)-1

+ Z x(2n + WM™

|
I

®
a
A= d
(]
)
|u
oL
Qé

3~5% high pass filter (HPF)S A3t A4} AF
(b) 518 FFT 23t2 Bol51 9lct.
uta= 20 kHzo] 3L o] §] 714 n2 3347l 0]t
52 olo|stc}. X1 Zo] S48 7 71
At 718 9jo|sttt 2 kHzE 71502 X
i HPPE S o}oq SERIERP ER

B N ool
_O,J9_|>4
=)
dJo du

Jg=)
gg
o
roh néi”.:

-
Da)
]

aug
ol2 ol.gsto]

el O Y

Y of
o
e
N
< P
30
FIJ.I —E
AN}
fjo rﬁ
o
° -|
@ 1
y OF 2
-_C’é
o=
N
ZL
o
o
o>
'l"
%

o 19
o

o
-

[ AT
U 2 qu ool g
2 ro
> o
O
bl
I}
o

ofm mn — > K|y gy
I _Q
o

kuri\lj_d

I=
=
A
oX
fn T
2}
=
o]
o
bl
Da
19
—
R
N
:’1
o,
i)
]



J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 36, No. 5, pp. 520-524, September 2023: Yoon et al. 523

(a) 50 (a) 50
o o
= =
) o
o k-1
g g
< <
-100
0 2000 4000 6000 8000 10000 0 2000 4000 6000 8000 10000
Frequency [Hz] Frequency [Hz]
(b) 50 (b) %
= g m 0
) 2
= =
g2 g
< -50 < 50
-100 -100
0 2000 4000 6000 8000 10000 0 2000 4000 6000 8000 10000
Frequency [Hz] Frequency [Hz]

Fig. 3. Result of HPF warm hairdryer current waveform. (a) Normal ~ Fig. 5. Result of HPF vacuum cleaner current waveform. (a) Normal
state and (b) arc state. state and (b) arc state.
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Table 2. AC series arc detecting results in frequency domain.

Load State Wave Nm  Arc detetion

. Normal 14.00 133 X

Warm hair dryer
Arc 20.71 208 o
. Normal 5.14 144 X

Cool hair dryer
Arc 11.61 253 0
Normal 15.17 158 X

Vacuum cleaner
Arc 34.85 279 0
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