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Experimental Study on Electrical and Mechanical Properties
of 220 kv Composite Insulators

WANG lJian-guot, FANG Chun-hua’, LIU Yang!, HAN Fang’, XUE lJian', CHEN Jun- jie!

(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
2. Shenyang Electric Power Company, Shenyang 110006, China)

Abstract: Electrical and mechanical properties are the key factors for long service time of composite insulator. Eleven 220 kV
composite insulators that had worked on the northeast grid of China for different time were selected and tested in order to
investigate their electrical and mechanical properties. Power frequency transformer, impulse voltage generator and tensile
machine were utilized to test the natural pollution flashover voltage, artificial pollution flashover voltage, 50% lightning
flashover voltage, 50% specified mechanical load and maximum mechanical load. The test results show that the electrical
property of the composite insulators are satisfactory, and the pollution flashover voltage and lightning flashover voltage increase
with the height of composite insulator structure but are independent on working time. The mechanical property of the
composite insulators represent dispersivity, where the mechanical property of early stage composite insulator with wedge
structure even descends below the nominal value. It is therefore suggested that attention should be paid to mechanical
property of composite insulator, and periodical detection be performed.

Key words: composite string insulator; electrical property; mechanical property
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: ,  HC3 3, 3
, 5 10 min,
50% )
1.1 ; ; 1,
1
5 mx5 mx5 m,
, 2250k A/500kV ,
) ) 1 BRS8N e P
1
kV S S
/ /cm /cm 1 2 3 /(mg cm?) /(mg cm?)
980165 8 225.0 195.0 619.7 612.6 635.1 622.4 0.016 1 0.173 3
970927 9 225.0 195.0 568.4 579.2 578.8 575.4 - -
970030 9 232.0 201.0 359.9 364.6 356.1 360.2 - -
93022 13 232.0 201.0 688.9 698.7 685.6 691.1 0.0951 0.890 3
93119 13 232.0 201.0 395.1 400.2 400.8 398.6 0.094 8 0.710 2
920078 14 232.0 201.0 673.1 650.8 669.8 664.5 - -
915193 15 215.0 188.0 501.4 527.9 553.5 527.6 0.077 6 13711
915181 15 215.0 188.0 224.8 2735 276.0 258.1 0.0800 25573
1 1
; 1h ,
1.17 3.14 , 0.4 mg/cm?
; \ 2.0 mg/cm?
1.2 , ,  HC6
DL/T 859-2004 ! GB/T 4585.2- , 3
199111 3
24 h, , 2
2
IkV
/ /cm /em 1 2 3
980165 8 225.0 195.0 440.1 281.3 291.9 399.7
970927 9 225.0 195.0 418.2 395.2 339.7 371.7
970030 9 232.0 201.0 350.2 357.2 321.8 335.0
93022 13 232.0 201.0 408.4 332.9 377.5 393.7
93119 13 232.0 201.0 284.0 395.2 273.7 277.8
920078 14 232.0 201.0 384.6 275.8 352.3 365.6
915193 15 215.0 188.0 371.8 360.0 352.8 358.2
915181 15 215.0 188.0 281.3 350.0 279.0 284.1
2 L
1.29 182 , 1.3 50%
42% ; 915181 50%
, ) 50%
1 UO 1 UO
, ; 3% AU, Uy ,
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175 , 102.3 kPa, , ;
13.5 g/m? 7,
2, 3
3
. 2
81 .
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B2 220kV M A0 shdi N5 4
3 50%
/ /ecm /cm /em kv
915193 15 225.0 195.0 216.0 1631.6 1611.8
915181 15 225.0 195.0 216.4 1658.3 1638.2
920078 14 232.0 201.0 232.0 17285 17075
93022 13 232.0 201.0 232.0 16714 1651.1
93119 13 232.0 201.0 233.0 1700.8 1680.2
970030 9 232.0 201.0 232.0 1944.2 1920.6
970927 9 215.0 188.0 216.5 1501.2 1483.0
980165 8 215.0 188.0 216.9 15144 1496.0
970927 9 215.0 188.0 216.5 1700.8 1680.2
980165 8 215.0 188.0 216.9 1673.0 1652.7
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TOkN 160kN TOkN 160kN 70kN 160kN 70kN 160kN TO0kN 160kN 70kN 160kN

915181 93022 15 13 100 160 109.7 103.7
915193 93052 15 13 100 160 140.2 109.1
915208 93119 15 13 100 160 145.1 129.1
920078 970030 14 9 100 160 1015 224.3
970855 9 100 176.3
970927 9 100 180.7
980165 8 100 112.0
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