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ABSTRACT

The present paper is a study on the risk analysis of complex electrical fire by the partial disconnection and tracking.
First, in order to analysis the single cause of electrical fire risk by the partial disconnection, the thermal characteristic has
been measured by the change in the number of strands and the rated current of a wire. And then, in order to analysis the
electrical fire risk by complex cause, an experiment on the accelerated tracking has been carried out in a condition of partial
disconnection and confirmed the fire relation between partial disconnection and tracking. From the experiment, if the partial
wire disconnection acts as a single cause, the existing thermal characteristics generated by the flowing current has appeared
more clearly by the increase in the flowing current due to the complex action of tracking. Accordingly, the disconnection
of strands has appeared by the complex cause due to the drastic temperature increase which was not generated in the single
cause. Namely, it has been confirmed that if the partial disconnection and tracking act complexly rather than the risk of
electrical fire by the existing partial disconnection, relatively its risk has been increased in large.
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(a) Terminal block (b) Wire
Figure 1. Experiment samples.
Table 1. Specifications of Electric Wire
Features Standards
No. of Cores 1
Nominal Sectional Area 1.5 SQ
Number & Diameter of Wire 23/0.26 mm
Outer Diameter 1.6 mm
Insulation Thickness 0.7 mm
Max. Conductor Resistance at 20 C 13.3 Q/km
Temperature (Max.) 70 C
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Figure 2. Schematic diagram of experiment.

wire (length: 500 mm)

B: partial disconnection state

(length: 10 mm)
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Table 2. Maximum Temperature Change by Single Cause with Partial Disconnection (Initial Temperature 20 C)

Ttems AT @23 C) | AT @ 12C) | AT (at 8 C) AT (at 4 C) AT (at 2 C) AT (at 1 C)

5A 6 C 7C 8 C 8 C 10 C 20 C

10 A 11 C 13°C 16 C 21 C 31 C 38 C

15 A 17 C 21 C 23 C 34 C 36 C 121 C
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ab7] 91l WAl A M SB Z4ZE | @), 2 (%), LEASS BRI FaaRel hE &4 4 ey
4 (17%), 8 35%), 12 (52%), 23 (100%) 7FEfo. & Agste]  LmAs 244V FaHAR 5 AL Z/lemnt) 4
AL AAsEn oful, FIARE AN AyrHo &6 ol At 20 TR AEIISAT, $5HIF 10 Aol
2 AHSEE AAHR WA S A 10A ISA 20 A2 A A 271SERc 2 1 Cola] At 38 T A4t
gakol 1800 s Fob Q/lBHAT, AshyTiolktesto 890, = o »}E}%} IR S A, 10 A 4 230
Testo Co., Germany) S ©|-§5ko] WAlS Ql7keh BX el o] 2] 9o} &4l o] W2 A A EA o] uu]5HA
Kol 4l 4 9 % wsjo] e 2/l e SRS B HAT s BT Grel R4S ety

(Temperature change AT)E &A3}o], ¥ I:L}k] o] AHEA
O

& WEEHATE 1 & S5 el «lé 171844 194
Tl e Tdddelel vhehA Ao AgzHa)
Ad3}A 8t 3 KS C IEC 60112"Y 7|%228 2-83)0] 714

= e
A7 AES Ayshaick HEEHA S 9% o
< =W vistEe] Hat L%%EE 71&0 2 3% F3h
EFFENS AFESHG D, ulo] 2 1] 3l(WitoPet, WITEG
Co., Germany)2 0]—9—0}01 CA| & el TA}j(Terminal block)
Hamo] 2002 30 s Wt 01 cc Fel3ke] =417
of mhe whehd wgle] AHE4S BB 12D >
71Ho g QARAFIE(Wave surfer 64Xs-A, Lecroy Co.,
USA)}t A7 ZH(CP150, Lecory Co., USA)E ©]-&35}o]
2oz RABHoA e AP SHeisch

(m 12 |m of nl]o

3.1 SHURIOIOl WIEKMO| Offt TSN SFAHZN}
Table 2= THU10] HIEkAle] o9 AHEH ZHAY
23 Aemnste el 208 27185 20 C o)

ohokeh. Hobd R 15 AdAs 272 =R Ha 17 Cof
A Hd 121 TR et dal, Hebd s 20 AdA= =
Z|2zreh Za 17 ColA HY 167 TR ks A
© g yetylth 53], #HAF 15 A 1779 W Fahbd 7 20
A 47k, 27t 17hEell A= 272 = diE] F4 55 Cof
A Hd 167 CT7HA] AAsste]l A9 51822l 70 TE
Hol sl do] w2 Aoz yebgth drddelel wt
chadofl ofgt A 2r=sks elsl & A 20 A 2371
M= 27]&=diu] 37 T &SN 20 A 1710l A
% éﬂﬂEﬂiﬂl 167 C Azsto], Aade o] dd 24
£ 7IEer 2 g7 Hojdas 2EASo] A U
E}‘*E} EF 5 A I7hoA e 2712 % fiv] 20 C A<
SFRAEE 20 A 17b5of A= 27] =] 167 C 455t
o] TOW 7b wordaE 2mTb Asehalal, Ao 2
w7t 167 CHHA] Agsto] sl do] 7 =A ey

£ gl 4 qglck

Figure 32 191919l whghilo] o3t dA=4 244
2 AFAIZER 1800 s oko] LEMEHE TP
B Aolth. 71E Wi A7V A9 el LR

Fire Sci. Eng., Vol. 31, No. 4, 2017



114 aFArul -

400

©1C$2C44C *8CEHNC~2BC

w
3
3

temperature (C)
g

0 300 600 900 1200 1500 1800

time (s)

(@5 A

400

©1C0-2C 4 4C ¥ 8C B 12C -21C

300

200

temperature (C)

00000000000 000000000000000
o
100 o

a’
600000000000 0000000000000000
fothAobbOoGoOGEE000000a00000084

m»

0 300 600 900 1200 1500 1800
time (s)

() 15 A

©1C92C44C *8CE12C—~2C

300

200

temperature (C)

100

0 300 600 900 1200 1500 1800

time (s)

(b) 10 A

400

©1C9-2C44C *8CE12C~2C

300

200
0000000000 00000000000000000]

temperature (C)

9
6090000000000 0000000000000001
’o/ﬁ/
,;f‘;guuau,aﬂﬂ—auqqquuuqqquuuuuﬂqqqc

100

0 300 600 900 1200 1500 1800
time (s)

Figure 3. Temperature change graph by single cause (partial disconnection).
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Table 3. Maximum Temperature Change by Composite Cause with Partial Disconnection and Tracking (Initial temperature 20 C)

Ttems AT @23C) | AT @ 12C) | AT (at 8 C) AT (at 4 C) AT (at 2 C) AT (at 1 C)
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Figure 5. Temperature change graph by composite cause (partial disconnection and tracking).

(a) Photograph of tracking spark discharge
Figure 6. Tracking spark discharge and current waveform (I=15 A, No. of cores=1 C).
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(a-1) Initial state

(a-2) After 1200 s

(a) Single cause (partial disconnection)
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(b-1) Initial state (b-2) After 1200 s

(b) Composite cause (partial disconnection and tracking)

Figure 7. Thermal image of single cause and composite cause (I=15 A, No. of cores=1 C).
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