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Performance of DC Insulator Strings
HU Jian-lin, JANG Xing-liang, ZHANG Zhi-jin, SUN Cai-xin, SHU Li-chun
(Key Laboratory of High Voltage and Electrical New Technology (Chongging University),
Ministry of Education, Shapingba District, Chongging 400044, China)

ABSTRACT: Suspension modes of DC insulator strings
influence the pollution flashover voltage, whereas few
researches are caried out to explore the influence of
suspension modes on pollution flashover performance of DC
insulator strings. Taking two kinds of typical DC porcelain
insulators, i.e., XZP-210 and XZP-300, as test specimens and
by means of test in the artificial fog chamber, the authors
investigate the DC negative polarity pollution flashover
performance of single link suspension insulator string (1-shape),
double link suspension insulator string (11-shape) and insulator
string arranged in V-shape respectively. Test results show that
the suspension modes influence the pollution flashover voltage;
under different pollution degrees, the DC pollution flashover
voltage of V-shape insulator string is from 14.5% to 25.9%
higher than that of I-shape insulator string; the DC pollution
flashover voltage of l-shape insulator string is from 4.2% to
9.0% lower than that of I-shape insulator string; along with the
increase of pollution degree, the increase percentage of
poliution flashover voltage of V-shape arrangement and the
decresse percentage of pollution flashover voltage of 1l-shape
arrangement in comparison with I-shape arrangement are
enlarged.

KEY WORDS: suspension modes; artificial pollution; DC
insulator string; flashover performance; high voltage and
insulation engineering
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Fig. 1 Schematic diagram of pollution test cir cuit
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Tab.1 Parametersof test insulators

B 4% DImm AEHERE Himm  TEHLER B Limm Z5K IR
XZP-210 320 170 545 K 2(a)
XZP-300 400 195 635 K 2(b)

2 miki TN
Fig. 2 Configurations of test insulators
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PR S = iR PR IAE 35°C LT, W Rl m, R
F A ZR Gen LU
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Tab.2 The equivalent salt deposit density and non-soluble
material deposit density in experiments
Ppesop /(mg/lem?) 0.03 005 0.10 0.20
prsop /(Mg/em?) 018 030 0.60 120
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Tab. 3 DC pallution flashover voltage per insulator under
different configuration mode of insulator string

PESDD= PESDD™ PESDD™ PESDD=
003mglem?  005mg/em?  OAmg/en?  0.2mg/em?
UdkV s/% UdkV s/% UdkV s/% UdkV s/%

| XZP-210 173 65 144 43 111 68 89 37
" XZP-300 214 53 180 29 145 39 108 44

XZP-210 165 32 135 33 102 49 81 59
I

XZP-300 205 48 171 41 134 37 99 62

v XZP-210 198 70 168 53 135 38 112 46
"7 XZP300 246 63 209 32 175 28 136 51
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The relation between U; and pespp for 1-shape
configuration and V-shape configuration

Fig. 3
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Fig. 4 Therelation between U; and pespp for |-shape
configuration and |1-shape configuration
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(2) | BUAGE I, XZP-210 Al XZP-300 4441
B Us BT 1 BUAE, a1 XZP-300 4% 11
pesop=0.1 mglom’ItF, | A (1) Us Jy 145 kV, I
RUATE R U )4 13.4KV, 1 ALEG | RUBEAIG 1.1KV,
BT AR 7.6%. L 3 2 JRUR A2 O T AHAR H: 113 i,
| A N 8 25 B S 0 A R AW AR, e F I
WRG A @R T H ZMINGEKEE, NGHE
K.

(3) HICHR[15-19) "] 41, 4%+ N Tisk A
WV IN L Us 5 pesop Z B R R TR IR A

U = Ar edop 1)

e AR g gE RN E T N R EG a
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K 4 R 45 Rie ()G, AR E R
XZP-210 il XZP-300 (¥ A, a LA A5 RECE )T R
WZE 4 Fin.

*4 BHIRBEREROBAEIMATa

Tab.4 The constant A and special exponent a
gained by regression accor ding to formula (1)

MG A TR A a R
XZP-300 842 0.306 095

v
XZP-210 383 0.301 097
| XZP-300 6.20 0.356 093
- XZP-210 5.00 0.353 0.95
| XZP-300 544 0.381 0.96
- XZP-210 4.36 0.378 097

3 4 7740, ST XZP-210 Fil XZP-300 4%
T OAESME A, VAR ST RS, |
AT IR E; @a 5487058 1 B EE
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Fig. 5 Therelation between increase percentage of Us of
V-shape than that of |-shape and pespp
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Tab.5 Increase percentage of Us of
V-shape than that of |-shape

020 0.25

2
Yty PRI pesoo/(mg/em’)
003 005 010 020
XZP-210 145 167 216 258
XZP-300 150 161 207 259
101
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Fig. 6 Therelation between reduction percentage of Us of
I1-shape than that of |-shape and pespp
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Tab. 6 Reduction percentage of Us
of I1-shape than that of |-shape

4
0.00 0.05

mg/cn?

YT pesop/(mg/enr’)
0.03 0.05 0.1 0.2
XZP-210 4.6 6.3 81 9.0
XZP-300 4.2 50 7.6 83

K 5. 6 K 5. 6 1 41: OA pesop N> V
RUATE 1) Ur bE | BUATE 5y 14.5%~25.9%, 11 B4A7
b | 28940 5 K 4.2%~9.0%; @BE# pesop B0, V
A B (1) U AR T | 28 A 4 v R 7 40 LR 1 2R A
EARX T | YA BRI 2 BB G K
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14.5%~25.9%; KH 11 A B 1 Up W LE | 7Y B A
HHE 4.2%~9.0%.
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