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Abstract: The insulator used for the transmission line is a device that is bonded with a cap, pin, ceramic, and cement to withstand

insulation capacity and mechanical load. The insulator design can help to reduce the dispersion of the electric field; thus, the

optimization of today’s design, especially as demanded power grows, is critical. The designs of four manufacturers were used

to perform a comparative analysis. Under dry circumstances of the new product, an electric field distribution study was done
with no pollutants attached. Manufacturer D’s design has the best voltage uniformity of 24.33% and the arc length of 500 mm

or more. Manufacturer C’s design has an equalizing voltage of more than 2% higher than that of other manufacturers. The

importance of the design of the insulator and the number of connections according to the installation conditions is very efficient

for transmission lines that will increase in the future.
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Fig. 1. Excerpt from the insulator, the insulator cut with a water jet,
and the cross section of the insulator.

Fig. 2. Manufacturers of 4 insulators drawn based on measurement (a)
manufacturer A, (b) manufacturer B, (c¢) manufacturer C, and (d)
manufacturer D.
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Table 1. The parameter information elements used for finite element
analysis, such as air, cement, porcelain and iron cap and pin.

No. Permittivity Value (unit)
1 Air 1
2 Cement 6.5
3 Porcelain 6
4 Pin, cap 1
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Fig. 3. Electric field distribution using finite element analysis (a)
manufacture A, (b) manufacture B, (c¢) manufacture C, and (d)
manufacture D.

Table 2. Volume and surface area of components of four different manufacturers high voltage insulators.

Company / Size Porcelain Cement (P) Cement (C) Pin Cap Total sum
Volume(mm?) 30%x10° 23%x10* 23x10* 10x10* 65x10* 41x10°

A Surface area(mm?) 36x10* 32x103 85x10° 17x10° 12x10* 61x10*
Volume(mm?) 19x10° 62x10° 13x10* 54x10° 19x10* 23%10°

5 Surface area(mm?) 18x10* 16x10° 48x10* 10x10° 69x10° 75x10*
Volume(mm?) 24%10° 69x103 11x10* 41x10° 22x10* 28%10°

¢ Surface area(mm?) 28x10* 16x103 43x103 91x102 64x103 41x10*
Volume(mm?) 13x10° 47%x103 99x103 39x10° 19x10* 17x10°

P Surface area(mm?) 19x10* 13x10° 38x10° 88x10? 54x10° 30x10*
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Fig. 4. The electric field distribution of 10-string of insulation (a)
manufacture A, (b) manufacture B, (c) manufacture C, and (d)
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5. The electric field division of the 10-string insulator from 1-10 (a) manufacture A, (b) manufacture B, (¢) manufacture C, and (d)
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