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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 CI1.52-4.
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
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