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Fault Diagnosis Device for Fire Prevention of the Resistance Heating Type three-Phase
Electric Heater
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Abstract - In this study, We have discussed the development of a diagnostic device to detect and prevent electrical fire due
to the arc caused by contact failure and partial disconnection at the connection part of the three-phase electric heater wiring
used in the industrial field. The arc caused by contact failure and partial disconnection at the connection part of the electric
heater shows a change in the current effective value. Therefore, it is possible to determine whether there exists a defect by
analyzing the current unbalance factor and the number of current fluctuations with the diagnostic apparatus.

The three-phase unbalanced heater is considered to be capable of determining defects through periodic measurement and
trend analysis of the current unbalance factor. It is also expected that this device can be used not only for electric heaters
but also for detection of defects in wiring and connections of electrical equipment having a characteristic of constant load
current.
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LA 2 e ojFol SRS ABsh AT & UKW, H@7I5/Eo]
HeE uldo AEEY, v Ehe 2MEME ARt &
NOBEOIN REIEA0] MYlSEHE 980 ojd, g4, 7} U= Wl s 1 REoA HHt olojFo] wEE:
U AX L YEVI0) ANGIE 5 e Zuslsl Agen o SH EE &U5] SR B8 2 el dRt "oltle
o, SHY E20 HET TS CIoRIC SED[3)3 2 wikolAlel BeQole ERAEOINL WA
AVGEHE SEALSS EFoz 0] ALIAN OE5HA| T o FHAAYo] me fgsi, ARl o 52E 4
Qe Agol 9sto} SO AIOR AL B Fholy  Fors Aol Hie oD
20129 2016W7IA] 5E7F AL “BIE/SIEE/ 7GR o) TEtA &2 A+te 388 Agvidal Z7IsiEo Add bl
AR Sl BE 1L10IAGEASG 149 %0 o 135 A9 BE=E e Hdd S ot d7150l dde Hds
01910] RAHTIEot 2280] ARIRIZE WHABIATH . Sajof slolska RAjslol sig AREo) ojwe & Qe A
T, 2015 B o B9 WA Ao weieaEy By ATEAIS sAdehA ek

AN BHA A A7ER 77607 & FEEE0] 748007
9.6 %, HITHAO] 14140R 7.8 %S RIK|SIICH2].

H715|HolA dlshs A7ISRe £ T HEER,
HIAOl IPEFLE ghebdol ot & T ofd, AYISIEQ] E
QB o5t A, LEFARR T $FERRQ ZAgh|
olgt i, A7ISIE FHO JIEo] oSt Zgt 507 R

2. A7ISEIY B4 9 SR

2 Y

2.1 A718E19] ZAHA

A715lHE e EE MORE FRE £ QOon, AYHgozg
A 0) = = L ol & 3 Sl = =
T A 01 S WL rd HE Soll oet Tlehs W w2 wo) mgshe su WlsiEE diwg E9s Roaud
FAR], =ARY], B2HA Ee R2EFE 58 ARSI 8 AAEE 3 T= 1 oAlS FalElo] A Tk vy A0 34T
SolEZ a5t AtEotal ATt
t  Corresponding Author : Dept. of Safety Engineering, Seoul
National University of Science and Technology -~
A715)E50] LAA
E-mail : kimco@seoultech.ac.kr 22 718189 2Edy
#* Dept. of Safety Engineering, Seoul National University of ~ B
Science and Technology 715159 FEAl2 On/Off AOEAY 255 FUSH
Received : August 28, 2017; Accpted : October 28, 2017 Aojsh] gt AAI0](Phase Angle Control), AFO]ZA|0](Zero
Copyright © The Korean Institute of Electrical Engineers 1669

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—-Commercial License (http://creativecommons.org/
licenses/by—nc/3.0/)which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



H7|etsl=2X 663 1132 20174 11

Phase Angle Control
25%

- Y )

Zero Closing Control
25%

J8 1 fIEA1eE AolERI0]
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Fig. 2 Examples of arcing caused by poor contact of electric
heater connection part
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Fig. 4 Configuration of experimental apparatus
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Fig. 10 Current characteristics due to contact failure in
phase angle control system(RMS)
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Fig. 14 Examples of measurement of defective diagnosis
device of electric heater
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