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Abstract

Project Code : HVE40-01
Project Title : Effects of Steep Front Impulse Overvoltage on Porcelain Insulators
Investigators : Assoc. Prof. Dr. Samruay Sangkasaad (Chulalongkorn University)

Mr. Narongchai Limsettagan (Chulalongkorn University)
Mr. Tomorn Soontornnapa (Chulalongkorn University)
Mr. Vitthawat Ngampradit (Chulalongkorn University)
Project Period : 1 July 1997 — 15 June 2001
Objectives
To study the effects of steep front impulse voltage with steepness S > 2500 kV/ps on porcelain
insulators type B (IEC) produced in Thailand which can be occasionally punctured. To design porcelain

insulator which will not be punctured by steep front impulse voltage.

Insulators type B classified by IEC-383 such as cap and pin suspension and pin insulators which
are used for supporting high voltage overhead distribution and transmission lines can be punctured
through porcelain body by lightning overvoltage. The insulators will be permanently damage. Such event
affected the reliability of the power system. This report presents experimental investigation of puncture
test of cap and pin suspension insulator and pin insulators under steep front impulse voltage. The
generation of steep front impulse voltage was achieved by chopping a standard impulse voltage
1.2/50 kV/us obtained from a 1,000 kV 30 kJ normal impulse generator. The steepness of impulse
voltage could be adjusted in a range of 1,000 kV/us up to 10,000 kV/ps. The testes were performed with
positive and negative polarities at various steepness on cap and pin suspension insultors ANSI Class 52-1
and Class 52-4 and Pin insulator ANSI Class 56-2 which are made of normal porcelain and alumina
porcelain. Oscillogram of applied steep front impulse voltage with different steepness at flashovered,
punctured and after punctured are demonstrated. For solving puncture problem, double shed solid core
suspension insulator was designed based on a string of two cap and pin suspension insulators C1.52-4.
The comparison of electrical characteristics of both insulators on 50 Hz flashover, critical impulse
flashover 1.2/50 ps and punctured by steep front impulse voltage are shown. The results show that the
normal cap and pin suspension insulator can be punctured by steep front impulse voltage with steepness of
2,500 kV/us, but the double shed solid core suspension insulator will not be punctured with higher
steepness up to 10,000 kV/uis

Keywords : Steep front impulse voltage, Puncture test, Insulators.
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1 154 11 153

2 151 12 157

3 155 13 152

4 159 14 156

5 158 15 156 155

6 155 16 154 (S.D.=2.16)
7 157 17 154

8 153 18 157

9 158 19 157

10 157 20 155
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MR 5.5 wamsnadeua Ny awia 50 Hz Tuanzuisvesgndienaiugaeduuunsn

8191 Ansaa i kv) Anay (kV)
1 129 127
2 128
(S.D. =2.08)
3 125
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S AU IlawAa (kv) S A11u Ilawaa (kv) Aunae (kV)
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5 149 15 146 145
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7 150 17 146
8 147 18 149
9 149 19 143
10 146 20 142
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5. 4.1.2 wamsnageunulmaRBuwad Ingn 1.2/50 ps
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236 kV 11az 244 kV ad1au aamsed 5.7 gndeuviugaedunuunsnainy llmasdinanuazan

1 o w [ { 1 a a v da {
flﬂ1 223 kV ag 202 kV fuaiau ﬂ\WHiNﬁ 5.8 LLﬁZNaﬂTﬂ’Ull‘V\IGHJJN’J’f]iJWﬁﬁ’Jﬂi]mﬂaﬁlellﬁNQﬂf’{’w

HYIUAADAULLVADIVIVIN LAz IaVNAT 247 kV tag 231 kV @INa1aD A9015199 5.9
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{ 1 a a o da
M15199 5.7 wanadoua1 U IlawAIBRadINGA (Uyse, ) ¥0IgNAI8192U ANSI Class 52-4 A09gN

AoNU
i1 a
SR | U (V) | E16T07 Ubsoss SR | U (V) | 8WUR | Upss (kV)
1 235 11 235 1 242 11 244
2 237 12 236 2 248 12 242
3 235 13 236 3 240 13 238
4 239 14 235 4 242 14 239
5 237 15 238 5 241 15 250
6 235 16 237 6 245 16 247
7 235 17 234 7 249 17 245
8 233 18 235 8 242 18 243
9 239 19 236 9 239 19 244
10 236 20 240 10 245 20 248
ARGy = 236 kV AURTY = 244 kV
c =18 G =35

{ 1 a A o oA J Y
A1519% 5.8 Nﬁ“l/lﬂﬁ’f)‘ﬂﬂ'I’NUVlV‘IW]iJNTEJiJWﬁﬁ’JﬂE]@ (UbSo%)‘lJENQﬂfs]}’JEJLL‘U’Juﬂﬂ’ﬂ@ull‘].l‘ULLiﬂ

. Amssrunulildusiadinga 1.2/50 ps (kv)
GRGMY
Ubsos + Upsoy, + (averg.) Ubsow - Upsov, - (averg.)
1 219 199
223 202
2 223 203
(S.D.=3.51) (S.D.=2.65)
3 226 204
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o [ o o 1 v I A
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RNMInaaoUIENagNiIo@1euT I UBURAdHTNAAUFUBIMINNIATIIU [EC Publ. 1211 [3]
CAN/CSA-C411.1-M89 [4] 112 AS2947.1 [5] AANUFUITUAY 2,500 kV/ps ueuRenuina1u1an

v o 9

Tuun 4 TasldnToaduiiausaduduadurnaausu neonuvuaiialuuni 3

5.4.2.1 MSNATOUIDIZNZ YN IELIVIUGADAUULUNSD

1 v 1 ' v o v oA [4
qUAI9619gNRIVIUGADAUNVDUINIITINIY 10 gn NAdoUAIBUIIRUBUNAdNI

U
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' o

) v ' Y Y ) Y
AUTUNANUFWSTUAY 2,500 kV/us TIAUABY LATAINAWTIVIN  LHBIIAAT Upsw, V20U HAIA
1 1 qg: 1 Y] 1 qgj v A v 4 %
NIAN Upse, TIUINVBIGNAWLIIURADAULLULIA LAz TIMATOUA BTN UDNRAdNTIAaUTY
3 1 4 v A v 4 o 1 o 1 %
16 A5 WuILlenaTULTIRUBNNATHTNAAUFUNAINFY 2,500 kV/us @NOIBUYIUGADAULILY
1A A 9 1 (] =2 Y o d' [ 1 d' d'
usn liinamsmznggnieuaniuasenla v9lamimnageunanuduas Ui 7,500 kv/ps uazi

@ Y { [ 4 [~ @ A
AMNFU 10,000 kV/us HKANMTNATOUAINITNN 5.10 wazanyuzgUaaunaaeuiuaigili 5-5

AT 5.10 HANAFOUINIZNZGUBIGNAIBLVIUGABAUUUULTN (F1UIU 10 gN)

ANUFU (KV/s)
N1INAaOU 7,500 10,000
Y19 V91 V1IN V81
u5aauu I (kv) 409 425 514 500
18110 1 (ns) 61 63 44 45
_ 2
Al | |
A -
A 11
EEVN I
R i | :
T v .| )
V1IN V81

A\

31 5-5 evaFalaunsuussiuduiadurhaauiuvesgnileuIugROF LIS D

U

AAMUFU 10,000 kV/ps  ALNALITIAY 75kV/div - @tnanal 50 ns/div
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1 1A A 9 Y [} a
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