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(A study of the Influence of Forest Fire on Polymer Insulator for UHV)
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Abstract

Big fire such as mountain fire may cause the prevention of the functions of the overhead cables and
insulators, which may affect the operation of the transmission lines. Therefore, in order to understand the
effect of the mountain fire on the polymeric insulator for transmission lines, the author observed the
deformation of the sheds of the polymeric insulators and the change of the discs of the porcelain insulators
under fire, and investigated the electrical and mechanical characteristics of the insulators after the ignition
test. As the result, the following conclusions were obtained. First, the porcelain insulator was degraded in
electrical characteristics when the insulator was subjected to the fire for approximately 5 minutes; whereas,
the polymeric insulator was not degraded though there were some damage on its sheds. Second, after 20
minute exposure to the fire, the polymeric insulator lost a lot of parts of sheds, but the electrical
characteristics was lowered by around 2026, but the porcelain insulators were electrically degraded by more

than 809%.
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Fig. 1. Artificial fire equipment
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Fig. 2. Geometry of fire intensity at the burning site

¥ 38 AFEEAAe Y e dAs] A%
AL [EC 6110919929 4= e $HAARAA
ARSI B R QA7tEE dFe AR 5
~AIZE FAe] A el o &S] Y 71
A& 8% (Ordinary Mechanical Load, OML)2 $4¢]
25 9 FHoAN =, 92 F7, 2ol 5o £A
g W 3Fela, ol 1A 3E(Extraordinary
Mechanical Load, EML) A Ax 713 £ 3 & F
oF WAsl=s HAuslEe® OML Hthl= Zx|vt EML
ol A ofizte] WYL wAEX] el A 7)AH
315 (Maximum Mechanical Load MML)S AA) 449
o 2R 5 Q' MY B2 3FoE dANAE
B, 1) 2Ag £ glew EMLE &3t} o]9}
2ol IEC 61109914 9] o2 B9 7FE3lA] L 7]5d
A OML2 H% 020~033 x MMLE #4% 1z it
WA 2 AFAE ohgT) Zo] A FujAjgkA el
Al AAIBEL Qe 25000 1hse) <hAbEC) Wil B4 7)
AR e FAsEY B%E Pt onz Ay
st59] B4 714A 5e A 83kl 38tone 2 AA
[ ei=1

- 255 -



ws 4

0% B4 JIWI MML

EML

122 {4 decades) 504 {7.42 decades)

ol 107 16¥ 107 10! 10° 1w* 107 EE)

I8 3. NEXQ alE-AI2t M
Fig. 3. Load-time straight line of the user
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Fig. 4. Disc deformation of porcelain insulator
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Fig. 5. Housing deformation of polymer insulator
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Table 1. The results of low—frequency dry flashover
voltage test for polymer insulator
T2 AF 5% A4 208 dx

AFa | #1 | #2 | #3 | #1 | #2 | #3 | #1 # | #3

131 (131|120 | 118 | 118 | 116 | 89 | 83 | 8
Az (1291126 | 127 | 117 | 114 | 115 | 95 | 95 | 101
126 | 128 | 128 | 113 | 115 120 | 100 | 100 | 9t

Bk 1283 116.2 94

x 2. XpJIofAte] AXZMANAANE AR (CH9]:
v}

Table 2. The results of low—frequency dry flashover
voltage test for porcelain insulator

e NE 5% Az
#1 #2 #3

NEF | # | 42 | 8 | (Hdea | daa | (daa
¥5) | e | we)
& | 8 | 86 16 9 13
4 87 | 90 | 93 17 9 12
89| 83 | & 16 10 7

o gk 87 16.3 10 ]
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. The results of low-frequency dry flashover
voltage test
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Table 3. The results of impulse flashover voltage
test for polymer insulator (positive)

AE 5% ¥4 208 A&

:IL

He

MNESF | #1 | #2 | #3 | #1 | #2 | #3 | #1 | #2 #3

228 | 234 1233|209 | 209 | 212 | 152 | 149 | 153
ZAzx] {231 12312281212 (209|210 | 154 | 148 | 152
230 {229 [ 232 | 211 | 208 | 213 | 151 | 150 | 150

H3k 230.7 116.2 151
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Table 4. The results of impulse flashover voltage

test for polymer insulator (negative)

k
A

T2 NE 5% Ak 0% Az
MESF | K| #2 | #3 | #1 | #2 | #3 | #1 | #2 | #3
280 | 287 | 285 | 274 | 278 | 275 | 200 | 206 | 207
AT | 284 | 286 | 283 | 276 | 275 | 277 | 203 | 204 | 206
283 | 283 | 285 | 277 [ 272 | 274 | 201 | 203 | 206

B 284 2753 204
E 5 KDJI0IA ZANYUYNE 2BA (B3Y)

(S:kv)
Table 5. The results of impulse flashover voltage
test for porcelain insulator (positive)

T2 AE 58 9
#1 #2 #3
ARF | # #2 #3 | (2= | 23 | (d&=2
*3) &) )
147 | 148 | 146 62 38 35
232 | 146 | 145 | 144 62 36 39
147 | 146 | 145 63 35 34

H g 146.1 62.3 36.1

L K10 AL SRMEE NS BN (£34)
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Table 6. The results of impulse flashover voltage

test for porcelain insulator (negative)
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TE DE 5% 94
#1 #2 #3
Algs | # # | #3 | P2z | 923 | (Haa
¥3) &) &)
140 | 138 | 142 28 46 40
Z#x | 139 | 137 | 139 29 44 37
141 | 140 | 137 29 43 39
BRIy 139.2 28.3 415
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Fig. 6. The results of impulse flashover voltage test
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Table 7. The results of tensile load test

RRE Z 9 lzt

T2 5% [ 208

AE |58 g | AF e g
14,200 12,745 13,100 | 12,755 | 12,585
. 14,300 | 11,635 | 12,900 | 13,015 | 12,610

Al gt .
[fail]

14,300 12,715 | 12,865 | 12931 | 12,640
[ | 14280 | 12365 | 12,955 | 12,885 | 12,585

¥ (fall8 Mst L€ 8EE (pass]¥.
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