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Table 1 Structure parameters of the sample mm
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ARRARRNY
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Fig.1 Composite insulator sample
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Fig.2 Scheme of pollution components analysis
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Fig.3 Percentage trend of cation content in sewage
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Fig.4 Percentage trend of anion content in sewage
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Table 2 Correlation coefficient among
nine speies of anion and cation

(2)

T

&Y F cl- NOj S0%
Na*  0.881 0.664 0.979  0.980
AI¥* 0738 0.864 0751 0.750
K* 0.677 0922  0.612  0.610
Mg>*  0.872  0.989  0.708  0.703
Ca®  0.993 0799 0980  0.978
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Table 3 Main components of soluble pollution
on the surface of insulators in chemical plants

SRS WE/ (mg- L) RN %

CaF, 0.001 9 1.10
NaCl 0.025 9 14.94
KCl 0.019 3 11.13
CaCl, 0.003 4 1.96
AI(NO,), 0.023 4 13.49
Ca(NO;), 0.020 6 11.88
CaSO, 0.078 9 45.50

x4 B BETRENRSHEENS
Table 4 Main components of soluble contamination
on the surface of insulators in nickel plants

BRRS WE/ (mg L) JRESEY %
CaF, 0.024 2 2.43
NaCl 0.028 8 2.90
KNO, 0.021 8 2.19
NaNO, 0.002 0 0.20

AL(NO; )4 0.058 7 5.91

Mg(NO;), 0.002 2 0.22

Ca(NO;), 0.042 5 4.28
CaS0, 0.813 7 81.87
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Fig.5 Proportional content of each element
in the contamination sample
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Table 5 Main parameters of insulators mm
St eWTERR TCHUBER
FXBW-35/100 —KFi/h 600 150790 1370
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Fig.7 Test equipment
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Table 6 Distribution ratio of soluble salt
( chemical plant)

CIREEE N Wan S HC L/ %o
CaSO0, 52.6

Ca(NO,), 18.7
CaCl, 5.5
NaCl 232

R7 WEHMSELL (]R])

Table 7 Distribution ratio of soluble salt

( nickel plant)
CIRGEN Wiy ST %
CaS0, 68.5
NaCl 14.3
AL(NO; ) ; 6.5
Ca(NO;), 10.7
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Table 8 Measurement results in nickel factory area

B ﬁ';%‘{z RJ?J{Z EL/_ A5
(mgrem™)  (mgrem™)  (kV.m™)  F/%
—KT/NE 0.059 0.079 55.8 4.9
—K—/NE0.059 0.079 63.8 48
— KT 0.087 0.080 52.3 5.1
—F—/NE0.087 0.080 61.3 4.9
— KT 0.128 0.099 50.4 42
—F—NE0.128 0.099 57.7 53
— KT 0213 0.257 45.6 4.7
—F—/pNE 0213 0.257 50.6 45
—KFNE 0.298 0.301 40.2 3.2
—F—/NE0.298 0.301 453 4.9

x99 HITTREBUELERE
Table 9 Measurement results in chemical plant area

— i/ 2 pe/ i B/ R

(mgrem™)  (mgrem™)  (kVem™)  2/%
— KN 0.075 0.087 60.5 4.6
—RK—/NAl 0.075 0.087 62.7 4.2
— RN 0.105 0.089 53.6 4.1
—R—/N R 0.105 0.089 58.4 3.2
— RN 0.167 0.094 50.2 4.7
—R—/ R 0.167 0.094 54.7 4.9
N V] 0.238 0.125 47.3 4.5
— R/ 0.238 0.125 49.5 4.6
— RN 0.295 0.147 45.1 3.2
— R/ 0.295 0.147 46.6 4.9

TE 2 PSR X ST, AN Rl T2 20 46 2% 1 (9 1A
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F 10 FRARKLE R (NaCl)
Table 10 Pollution flashover test results ( NaCl)

A 5%/ (mgrem™?) E./(kV-m™)
— RN 0.024 58.5
—R—/NE 0.024 57.1
— KPi/NEY 0.030 53
— R/ 0.030 53.1
— RPN 0.047 48.2
— e/ 0.047 49.6
— KW/ 0.063 45.7
— /N 0.063 45.5
— KN 0.091 41.6
— /N 0.091 4.1
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Fig.8 Flashover gradient characteristics
( nickel factory)
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Fig.9 Flashover gradient characteristics
( chemical plant)
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Fig.10 Differences for flashover characteristics
in different typical regions
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Pollution constitutes and flashover characteristics of composite insulators

in typical industrial dust areas
ZHANG Dongdong"*, LIU Xin', HUANG Xiaoning' , ZHANG Zhijin®
(1. School of Electric Power Engineering, Nanjing Institute of Technology, Nanjing 211167, China;
2. State Key Laboratory of Power Transmission Equipment and System Security and
New Technology , Chongqing University , Chongqing 400044 , China)

Abstract: In recent years,the external insulation discharge and pollution flashover of transmission lines have occurred several
times in the vicinity of nickel plant in Yancheng,and they cannot be effectively suppressed after the use of composite insulators.
This phenomenon does not happened in the nearby chemical zone. Therefore, pollution samples of insulators are conducted in
nickel plants and chemical plants within the jurisdiction of Yancheng power grid for analyzing and testing pollution chemical
components , including anion and cation content , insoluble element composition, main compound composition. Then ,based on the
results of component analysis, a test under mixed pollution is carried out to obtain the flashover characteristics of composite
insulators under typical pollution components of different pollution sources. Comparison between pollution composition of near
chemical plants and nickel plants indicates that the latter has higher nitrates densities but lower chloride salts density. For one
large and two small composite insulators, the flashover gradient under the typical pollution of nickel plants is 5% to 10% lower
than that of chemical plants. For the external insulation configuration in heavy industrial dust areas, it is recommended to use
one large and one small insulator to improve the electrical strength.

Keywords : industrial environment ; insulator; external insulation configuration; dirty ingredients; flashover voltage gradient;

pollution flashover characteristics
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