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ABSTRACT

According to 2014 fire statistical yearbook in the National
Fire Data System, a main cause of fire is electrical fire
except carelessness fire. Joint/contact badness is the one of
the main cause of electrical fire. Furthermore, power relays
which are used in electric panel board, motor control center
and automation controller, are main element of automation
system in the industry field.  Overload, voltage unbalance
and open phase due to joint/contact badness of terminal
make electric accidents or electrical fires. In order to prevent
joint/contact badness of terminal, this paper proposes a
sensing circuit of chattering, tracking, arc current, voltage
unbalance and open phase etc. Some experimental tests of
the proposed apparatus confirm practicality and validity of
the theoretical results.

1. M B
SV BAE S 20143% 31 E 35 A ol
i} F AT 421358 T FL FAYAer RFor)
b Be BES AAshs 214800 0% 51.0%0H 1 theo
2 75' oo

2 o)A A she S0l e ks
[

[o] 5000 10000 15000 20000 25000
O 1 20144 S SHEA
ANBA L] Fo dologs AA 7F @A 93 dFgow
gk W3} WA sEAF oo ARV 8 FEEIRY
of o3k AT A.2k5 wale] o7 FRa/AAF, WA

EE A7 Z17e] AQEA] oksele] Aadel B
ARt 524 Rl FaH o 0 slo] 5

=
o AR wl
E H4E o] He HEEFR A 7T & Stk

2AEstof ofet T [ |
Ini ke Vinl S| ‘{_!
EEE| ozt *
SelZol olst (1= —
L2 0] oftt —

ot
e
oM

4
e
<
pal

N oA

il
LTV I o T .

o 500 1000 1500 2000 2500 3000 3500

O3 2 20144 MI|SH 2o B4

T3 sz dolHAe 2itia suehe AddLe) ¥
Pol mpe Fahrl7le] 2 As) AHEESE An Ee B
Agel AEEA AR A AR B Bol 9 Ao
49, S8, A71%Aw A5l A58 Ao)7] Hol
deon ogHn At FARF AAEZ7], AR
5o Agddo5e BE AAR) AEF A 2ue TE
o) gl WFHoR ALEHE HEAAoIL) tgo] AE]

A7iAba g A718kA 9] 60%

HEET 24

=~
ool ol Meelole] walsh PP,
wol Bog A% AN, AYRPY L Aol o A
$7) 9 9 s, Aolwe] s, JAATE A% EAF
=

oo & w=woAe dAHHH |59 w3l HFH EFOoR
Uk AN (chattering) @35 Al 7RSI A7 ]|eA o Al
WA, =FAHLEE 270 ARsle] AluE oid £ %
2 3la, AFET 2 AN vhRE Qe AGEEY, 244t
a5 A7A A BAE S A o5 Al&E 1A E At
date] AYAES REdtes RFAXE Atsta o] 2% 34
I APEAE Fot] 1 FEE ATt g

2. Mz{2ao] LEAD At 24

odte]] M| MR Z7|(EMC), A=k
AR 7](RCD) EE REIRZAA



mo] go] Sl k. o7 olf= st
S

Aedgele] dBHl Adele] ool Brbssta wgdgte |7 BE2rs A : ol
WA Al R IAEA dnk SulellA] A= 2HE AbE ok EZ AF o}z BAE IAE ALE(IXNE AF
SHAlolRr, H&7] Aojut Foll ARgdhe HHE o= I NE Ea olmamae 2 F1oEG] AR o] moEhs
3l e, AGAL 5o H7|abael] diste] Abd SR A AR5 ERAINAY ARAAE v dugsoR
Zro] Aoy AANEA ool FAHe] 9u Z4F Lelolee A AARY. 28 63 7& AP o] Y FAd w2 =g
e EdAdFE AAse 715 dieto] d7IAkaLe] Apd 7) olANF A =S EfH 747 X B2r2 yeit
ool i= Fokat 4= whell glch.

o go] Ao A2 AE7]e Ve BAE FEahs A

- . - Ed2 Ez
AR E7] G wmFeh g2 ARl wE wrte] HEE g omnas | omae
A TR AR 3 Aerle) 1] AdEe Ay de aoEey| | 2w
A sz z}cy
= AAAF oF 1589 AF7F 324 Ha oo wE A o cnga | m;’gi ) A
F7) UiRe] Al Al o shale] dlow FEEL % r”ﬂﬁ x| SHEET
S =]

Al AE7le Hodhs BHow dF #HFA47] (THR) s oraanzg '
Ei A BE REANIE S Qo odd B aae) s
AAe AdFU sde] wAEefopt HZo] sbedta g
AP Eo] 70% oldollA 3z ojuldl ATHSES A H] a2 5 Maglo] TEOIE UDEE sl2AH =5
olgle], 1 SHEEIF =gal R A acle oste]
ghe 05 A A Est AstEe #ARS e

¥ 3 1 Aol dig 9% AAFAAZI(THR) Y] &4 Ideal 4 on Y OFF
Aeg BA 1% TANgoRA 14 Ayl di8l o 7= : —
Fol EYEAS olgglon], 58] gra mi ARspielE HH’W'
54T FAESY TAES Bk Relay “m,l’ll/ Seiz AT T

-

“He= 2r s AHel=

a8 6 Teo| e ol wE EzfY olFAXF oAl

LLL

FHEA 2! ——

=i 3=

FIEA Sl= P

[ MZTAZ MEE Edi3E A8 HAAs= 1
a7 7 Mol el Sy MF UNEz Mx 25E

AHEA, A 24 Agge] WS 2977 AdEe] &

GA7} o] AR7E el £ FEAATL aEEE Ao 4. 2 &

7b A, FEA gk Agg i 4y M e

ol gl e o= HAAHZF7Y G EFl e 2 Aeret Aol wgeE LulF A Aol

Fow Qe Aunz slEgon] AxHF | 1Y 49} 2 w3t B WA RS Aol o mdte] 7] wAld] b g

o] nlAlet gl ES W = gl AL Eo] RIE SX5la, 7]7]9 1 EE &0z Q% JbE
FA 2 A Ao 2= Hud vE TS wAsa, 5
3 A7IAFE Wl WAsE & VgadE sk

(1] =Rekd A =7k BAE, “shAd g, 2014,

(2] &7gel, “H71stAe] S A7(1)", =5k 2gels]
EAIB =3 3], pp. 318 325, 2000.

AT, “AYRE e o A4RIE okt Hery, A




