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Response mechanism and pollution prediction of insulator leakage
current in sunny weather

LIN Feng, CHEN Ling, CHEN Minjiang, HE Ruomei,
LIN Zhaohui, SU Honghui, DING Xueshuang, CHEN Yueqing
(EVH Branch Company of State Grid Fujian Electric Power Co., Ltd., Fuzhou 350000, China)

Abstract: A large number of tests were carried out on XWP2-70 and XP-160 insulators under sunny weather in Wuhan
insulator artificial pollution test field, and the dynamic relationship between the first harmonic of leakage current and
meteorological factors under different pollution degrees was obtained. The mathematical model of the relationships among
the surface salt density of insulators, leakage current, and environment relative temperature under different gray density were
established. The relation expression between the first harmonic amplitude of leakage current and the relative humidity under
different salt density was predicted by nonlinear regression analysis method, and the quantitative relationship between salt
density and the relation expression coefficient was obtained. The results show that the leakage current on insulator surface
always reaches the maximum value at 2—6 PM at night, and decreases to the minimum value at 13-17 PM in the day. The
overall leakage current curve presents a saddle-shaped curve. The first harmonic of leakage current is positively correlated
with humidity and negatively correlated with temperature. Under the same humidity and different temperature, the first
harmonics of leakage current are almost the same, but under the same temperature and different humidity, the first harmonics
of leakage current change greatly. The leakage current mainly depends on the environment relative humidity, when the
relative humidity is higher, the leakage current increases faster with the increase of the relative humidity. Therefore, the
influence of humidity should be mainly considered when establishing a pollution prediction model.
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Fig.1 Schematic diagram of the test circuit
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Fig.2 Function diagram and device diagram of leakage

current online monitoring system
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Fig.7 Scatter diagram of leakage current primary harmonics
and relative humidity of XWP2-70 insulator
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BEMME . M prepp=0.025.0.05.0.1.0.25 mg/cm?
I, R 2351 24 0.63.0.54.0.32.0.45, 15 B it H 7 Bl

and temperature of XWP2-70 insulator
T 2 B 5% 28 AN REAR B b s 2 45 B R BRI AL . T
F& M prepp=0.100 mg/cm? i , R* i /N T 1. Rt
U FEL IR PO R R 5 0 R 22 SR % (ELAE AN [ I
kIR FELR T A AE AR KTE Y A2 Ak, BRIVl J R R
5 L 22 B AN AE B R R R OR AR

4 HMESEVARKERXR

HR 4 K 2 i U FEL IR VKT U RN B 85 A o
(1 S Kb 5 R R AR 2 b B R 7 v AT A TH
HEE R E a b8, 15 258 5 IR A< %
PR 3R ELAE 0 HY o (LT 2256 0 3K

K IFNE 4RARGH KM T XWP2-70 4821
FXP-160 24 2% 1t i HL U — IR Ik 5 08 B2 0L & 3R
BRKER. B, 2o SHBG TS 4% T
5t~ HEL S B 2 prsin 1 pson 58 K5 01 5 B0 b KR
TR FL L — O U 52 AF T I R R () R B b R R
K 56 Y L IR ) DT R K o

M 3~4FT R, BRI 5 AR RK, a [
bAE R, WAL ] — pyspp I » AT RLHF H A Y o A1 b AH
(9 KN X 23 A R prsppe 1ELHT T prson R IS LI
Hla b A BREZM , B A B 455 pason M prson KX
gy a FUbAE X IA] o 2 AH 6 T v N, ik s PR I AR
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R3 XWP2-10NEREMBE THEFREAMEXRYK
Tab.3 Regression coefficient and correlation coefficient of

XWP2-70 under different gray and salt densities

pNSDD/(mg/cmz) pESDD/(mg/cmz) a b R?
0.025 128.788 0.011 0.650
0.050 124.545 0.012 0939
03 0.100 180.882 0.009 0.828
0.250 170.556 0.012 0.880
0.025 139.849 0.007 0.888
0.050 133.843 0.008 0.918
Ho 0.100 115.154 0.011 0.952
0.250 113.085 0.012 0.959
0.025 153.662 0.005 0.928
0.050 135.124 0.007 0.934
' 0.100 133.802 0.009 0.938
0.250 95.869 0.013 0.964
0.025 278.257 0.006 0.942
0.050 250.766 0.008 0.928
20 0.100 245252 0.009 0.900
0.250 219.414 0.011 0.920

R4 XP-160 FE R BEMEAZE THETRBFE XA
Tab.4 Regression coefficient and correlation coefficient of

XP-160 under different gray and salt densities

Prspp/(Mglem?®)  pugp/(mg/em?) a b R
0.025 135214 0.007 0.875
0.050 138.239 0.009 0.822
03 0.100 123.691 0.012 0.896
0.250 102.641 0.015 0.853
0.025 75.368 0.017 0.861
0.050 46.358 0.022 0.868
Ho 0.100 36.214 0.027 0.892
0.250 26.647 0.035 0.902
0.025 96.214 0.014 0.963
0.050 60.289 0.018 0.942
'3 0.100 50.167 0.022 0.939
0.250 48.312 0.025 0.937
0.025 84.216 0.017 0.939
0.050 82.136 0.019 0.942
>0 0.100 74.365 0.021 0.963
0.250 64.366 0.024 0.942
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E B2 A S AN
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“ 2T IR R R IITE0.82 UL L.
5 i
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