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Abstract

As usage of electric power is increased, the electric fire accident occurrences are growing, too. According to
statistics it can be known that electric fire occupies the most weight. However, the method that can detect
electric fire accurately is not being developed yet. This paper analyzes the cause of electric fire and the
characteristics of Arc Fault Circuit Interrupter(AFCI). First this paper compares AFCI with existing
molded-csae circuit breaker and finds the hazards caused by arc through power calculation and compares with
danger by short circuit. And we suggest the necessity of AFCI through studying relationship of AFCI
installation and societal cost.
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Fig. 1. Current and Voltage shape due to typical
arcing fault
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Table 1. Electrical fire statistics during recent

10years
Awwe | A
NG S A7 1 HFE s
g 34 s (%] (%] 73

ALg/52 | ]

1996 [28665| 10,007 | 349 | 105/327 | 51321
1997 129472 | 10075 | 342 75/213 | 52,628
1998 [32664 | 10,897 | 334 88/362 | 57647
1999 | 33856 | 11,204 | 331 59/301 | 54,673
2000 {34,844 | 11,79 | 339 73/389 | 58985
2001 136,169 12300 ;| 34 77/381 | 67,85
2002 |132966( 11,202 | 34 87/375 | 57958
2003 31,372 | 10670 | 34 76/365 | 49,898
2004 (32737} 10450 { 319 30/329 | 45042
2005 | 32340 9991 | 309 | 44/324 | 44577
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Fig. 2. Electrical fire distribution during recent
10 years
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Table 2. Cause of electrical fire

Al Arc
A 172 RN AA7
ge | ERE S (Spark) | ]

1989 | 4525 | 3,256 410 289 30 | 430
1990 {5249 | 3,571 478 381 102 | 565
1991 | 6,160 |3793| 624 455 125 | 1,009
1992 | 6422 |3822| 8% 569 66 | 895
1993 | 7,153 | 3,808 915 546 79 |1624
1994 | 8619 | 586 | 795 435 35 |1,345
1995 [ 9307 | 1,342 837 453 43 | 726
1996 110,007 {6995| 601 275 21 | 7893
1997 (10,075]7,164 | 880 - 51 | 868
1998 110,897 8240 [ 793 - 28 | 192
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Fig. 3. Cause of electrical fire
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Fig. 6. Modeling of arc voltage and current
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Fig. 7. Power of arc and short circuit

o

ol Athn & # goBz oA I HAE
W3] %k o] AlFsict

2.4 AFCI EX|2 218t AlR|XY U8 BT}

2000 9= AnzE AlF b 23l (Consumer
Product Safety Commision, CPSC)8} B3 A2 &
A3 ZlojtHa]

ZAM 93] o¥EL 1990356 19983744 9d
off ZA wHASE T3] HA 41500712 31
7H AT B o] S-S ujs) W 36
8ol Abg, 14819 9] R4, 699436Wwt dejel A
A 48 7ML 9714 B8 st CPSC
o 74 v Rdg AME3le] Abga} (o] Sulkt
gejol] sl kA B Rato] 56000¢ et
7133 ol2ldt RS o]-gsto] A7|3a)e] AL
A v]8-2 i3l oF 23261 Dejo] g Ao o
Rzl

o] ¥4 &l A 21313 n)-8(Societal Cost)ol2}
T A7|3kAol HHE 2[R AP, BAb Ak
AZ Qs AFE]7L FFslo} sh= vl 8o g FAFTH

2.4.1 F Lyjoj 2|8t HIF

19901 CPSCe] ZAMA Tl 2Jsha FAAIL A
7184319 &5[%]71 200d ol ol tigt Aew
Bl 1999@ Annual Housing Surveyol] wh2®
19900 58] 1998 717HE<t oF 98w7Al gt 7177t
UV o] T F THL 77 0 ol E Aoz Yy
et 2004 mivkE Holl tiaiA ALE)A u]g-2 of
d 3953:49gt Pejd] gdihs Aog AN
2008 BRI Fo] 234874I%t B0} Qlom g AL
Hg9] Z1dAE vid & 749 123392 o)

201 d ol gE ol ois] Abs) A vl 8-& uf d o]4]
o] A5k 2o g3} waEka 20d ojabe] 7wt
7ol o AME A bl E- ZldiA e o) d § 7Y
e ot

2.4.2 AFCI2] =30 [HE T Hit

CPSC 71%3& AFCI/F 404 B= Mu] 27} 7}
Fa03 B QUoh olo] EAs o] =EoA

Journal of KIIEE, Vol.21, No.8, September 2007



= AFCIZF 30delA 40 #1438 Aoletn 7Hd
et

H3e PP 8ol w2 ARCI A A AFEIF u]
ol thabo] Lekdt, 20 olAkg FAAAe] 3}
A7t AFEHRL F o)A AFSIA g ZraRo] 2
d 4R b 2 AL B 5 Y oRe 2
B 7952 A9 fg4el o Az ood
Rol| AFCIE X519 348 292 o oga 5
917) WZolth, 2t ALSA H] & 7haEo] Xzt
of uje AS|H g Z/lEuT 2% Fowz A}
517 8- ARCI AAdSo] wa Z7leke AL
2 % glo,

k23 3. AFC| dxjo] & AN B
Table 3. Societal cost according to AFCI

installation
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Table 4. Societal cost reduction according to
AFCI installation
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