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A Study on Auxiliary Control Safety Apparatus for RCD Trip
on Electric Arc and Spark Disasters
—Using by Power Semiconductor Switching Device—
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ABSTRACT

The major causes of electrical fire are classified to short circuit fault, overload fault, electric leakage
and electric contact failure. The occurrence factor of the fire is electric arc or spark accompanied with
electrical faults. Residual Current Protective Device(RCD) of high sensitivity type used at low voltage
wiring cuts off earth leakage and overload, but the RCD can't cut off electric arc or spark to be a
major factor of electrical fire. As the RCDs which are applied low voltage distribution panel are pre-
scribed to rated breaking time about 30[ms](KS C 4613), the RCDs can't perceive to the periodic elec-
tric arc or spark of more short wavelength level. To be improved on such problem, this paper is
proposed to a auxiliary control apparatus for RCD trip on electric arc or spark due to electrical fire.
Some experimental results of the proposed apparatus is confirmed to the validity of the analytical
results.
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Fig. 1. Temperature of an electric arc.
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Fig. 2. Block diagram for performance analysis of RCD.
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Fig. 3. Operation waveforms for momentary short circuit
of RCD.
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Fig. 4. Auxiliary control apparatus of RCD.
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Fig. 5. Construction figure of reed switch.
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Fig. 6. Photograph of auxiliary control apparatus.
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Fig. 7. Operation waveforms of proposed apparatus.

ez 2= - Al 7S flolr] S8l 9%
¥ PVC AAE AEAIF AL, 2l=297] iR/ A
A2 o Fe] A7E ARt oF 250 ATS 7]
T3 1[um]2 2 AASGATE T, AWAE C9
dyo] RL= FAANANE T2ANE BFo=z W
A AAFE 30[ms] 14 200[ms] olaHE A4 T}
)3 sAle] Yol Axg fAdeke] AH A
v HAEA] Mo (FAT) 5, F717F 2[ms] ©]5he]
7 A7z gEiA A7 25 e W
A8t7] {18, ddlo] RL,S F2FA1ZEo] 3[ms]~5[ms]<]
A2 AA ST Fig. 73 Fig. 82 of=Lx Foll o st
AkE REANGR 9] T TS FARIs] g B
AP oz AHQl AL AlEHoES F3l

=49 Ao},

; /N
C - 3 CHEEF
F E‘IIEF&‘I 1 ;’l \_\\ RCDEISHE
i, F |
b WHET AW - et \
. i‘g‘j‘ \ ¥ anEE
: -
. fm
B .
g ET TS
-ll.mlll = = Is:CBlM = - = ZBI:IB;R
Chl: 200ma/Div DC Ama/Div
Ch2: 200 A0 DC
(a) Case 1
w
eelLL CINTE E RCDAIEIEN
| o
= / -t 3
WEHFIR l 1
—'ams /_\ 1 BRAR
[ 1
2308 ¥
I o3 8T
e BT T T e
Ch1: 200mA/Div DC Ama/Div
Ch2: 200 4/0iv DC
(b) Case 2

Fig. 8. Operation waveforms of proposed apparatus.

2 ARE g ASIARA o2 AlEHolE= AC
220V A7kl EaAFAAT) 6.8 [KQI025[WIE %=
rebal A AgA L] EHAQ] Tl o)g)] HAE =

[e]

gEgron fEsit.
Fig. 7¢ A7) ol fol o S92 1

Rtk Fig. 7(a)e WA 360[A], 7] 11[ms]] oF
FAF] e 2P )AL Fig. 7(by= HHA] 380[A],
F7] 12[ms]e] ok Foll ek B TP o2A, F 7
BT RERAFX O &, gl 2ol o3|
TR Foe AtEEe B

Fig. 82 JAAF e} of=zdFoll it 5293
ERdich. ARbE BEAGA = ok AHARFE AL
HAE g8l & ARE &8 FAADNE FHLE
Q1A A A7) S EYAIATE E3 Fig. 8914 BHE

T. of Korean Institute of Fire Sci. & Eng., Vol. 20, No. 1, 2006



76 =25

i

Ao}g=) 9] glE29HE= AR AA7E) 250[AT
ARE WAl FA%

slolA FAEE HolH, o] %
©@7] EYE 20| RLO| $27H] 288 A7k oF
3[ms]= v -3 54 B
4.8 £
=il 1% Al A g A71ska) el FaAel
o] B &wEAL, dEed g H& - HF5E

olgk of= gl f\—l‘]rim”‘g"ﬂ el 7129 A 2=
ahto] E7bsgh #AH S A9 e HEAo A
Naksle] A QEsFA T
Qe BzA| o] Fx]= vl AR LA o] F
& A& FAE T dEHFE S8 2Hulo] 7]
&9 Tﬂ?}‘;}ﬂi stolg FHORE QIAAIA A7
= TFERE AAEAL. o) FY A&
+7e B EAHXE AME-E)
HzA 9 ’dﬂ"é% 7 AT g AR B
AlgdeolEe ot A 54
&3 l’é%"é’ol ASHAoH, AloJFX] 9]
oF Aloji2lo] zhkale] AFAFOR AAIA Z o]
7Fs BRI o]ol] whE A 2HH]§-o] 7HAe} A9 §o

i

N oHE N & e e o
2
o @
oX
W
>
kd
e
O::

I3 A L H S =X A0 AZ, 2006H

Aol FoAH Ut FF AbE Ao gA 7 7t

53 zdﬂ 2E ogstel A g AEE Hasd
Aoz 7l

o=
1 F7 719 F AL, <71 A8 EA A, (2005),

2. R. N. Anderson, “What Came First? The Arc Bead
or the Fire?”, EC&M 100, pp.20-21(2001).

3. FAHRAE, “2003% 3}A] 5 A SR ,(2003).

4. V. Babrauskas, “Fire due to Electric Arcing: Can
‘Cause’ Beads Be Distinguished from ‘Victim’
Beads by Physical or Chemical Testing?”, Fire and
Materials 2003, Interscience Communications Ltd.,
pp-189-201(2003).

5 ARERE R, b ol 2 4}
3 dlole W A BI1A]7,2002).

6. AFH 9, A ed FAAE7] HH e 2930w
= o],g_ H]}\]- EA]» 3L;|L§}ZHAH]-6)-Q =5 ;q Vol.
19, No. 2, pp.63- 68(2005).

7. FaE BEY, SR 8-S 913 A
PTC AR =B 9] B0 A5 A, d=sh o
8}3]=14], Vol. 19, No. 2, pp.75-80(2005).



