J. KIEEME
Vol. 23, No. 9, pp. 730-735, September 2010
DOI: 10.4313/JKEM.2010.23.9.730

A0 CEEH ZAYTIEAM SHM AR0|E
JAY W HIH SN HE
olam™, olM’, AWy
LR Ag A A9AT FMaaTa

730

Mjie]

Mechanical and Electrical Properties of Aluminum Wires of

ACSR Conductors due to Forest Fire

Won-Kyo Leel’a, Jung-Won Leel, and Byung-Geol Kim?

Transmission and Distribution, Korea Electric Power Corporation Research Institute, Daejeon 305-380, Korea

2 Advanced Materials and Application Research Laboratory, Korea Electrotechnology Research Institute,

Changwon 641-120, Korea

(Received July 26, 2010; Revised August 17, 2010; Accepted August 20 2010)

Abstract: Forest fire can cause a serious damage to overhead conductors.

Therefore,

detailed

investigation on the changes of mechanical and electrical properties of damaged conductors should be

carried out to understand the effect of forest fires on conductors. This is of critical

importance in

maintaining transmission line safely. This paper examines the changes of mechanical and electrical

properties of flame exposed conductor. Tensile strength (TS) decreased according to increase of forest fire

temperature and conductivity changed according to forest fire temperature. Specimens were aluminum

conductors of aluminium conductor steel reinforced (ACSR) 410, 240, 480 mr. In this paper, the electrical

and mechanical characteristics of forest fires exposed overhead conductors depending on the diameter of

aluminum conductors are presented. It was possible to estimate the degree of deterioration caused by

forest fires. The detailed results are given in the paper.
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Fig. 1. Tensile strength (TS) changes of Al conductor
ACSR 410 mr by fire temperature.
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Fig. 2. 10% TS drop time in fire temperature.
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Fig. 3. Conductivity changes of Al conductor ACSR 410
mt by fire temperature.

T

Time 5= 1600xe 58 —().263 (Sec) (1)

a9 32 300C~800C A3E3} ==olA F3pAzt
of tigk &FuFEAL AVHIEE WIE UEd A
oltt. 7AAE IdFWFEAY AV HEEE 61.3%IACS
(International annealed copper standard, =] +-2] % 3]
oM AAZ =ds E7EA)R A 61.0%IACS

ZFZ3kn) [8]. AwbE o2 800C Y3} o]9e d3}
ToM AVAEEE o 03% IACS Ax ZF7}3

WakE e A gkt

o ro



ANAAA 78] =i A,

500°C

——200°C —A—300°C —4—400°C

End Life of Al conductor
10% TS drop point : 17.04 kgf.'mm2

123

10

Tensile strength, kgf/mm?

[+2]

0 10 20 30 40 50 60
Anneling Time, min

Fig. 4. Tensile strength changes of Al conductor ACSR
480 mr by fire temperature.
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Fig. 5. Tensile strength changes of Al conductor ACSR
240 mr' by fire temperature.
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