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Research of polluted flashover voltage forecasting on the basis of general regression neural
network-modified differential evolution
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(1.School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
2.Wuhan Technical College of Communications, Wuhan 430064, China)

Abstract: Based on the data derived from experimental measurements and a mathematical model, the paper constructs a new critical
flashover voltage forecasting model using general regression neural network-modified differential evolution. The model uses the four
characteristics of insulator, namely, diameter, height, creepage distance and form factor, and equivalent salt deposit density as the
inputs to estimate the critical flashover voltage. The general regression neural network does not need the fixed model form, but the
smoothing factors should be valued optimally. In order to overcome the flaws lying in basic differential evolution, modified
differential evolution introduces Powell searching operation to expedite the speed of the algorithm and invites chaos optimization to
improve the diversity of populations and reduce the algorithm’s probabilities of slumping a local optimal solution. The four results
show that compared with GRNN-DE and multivariate linear regression (MLR) , GRNN-MDE has more excellent forecasting
capability and eminent stability, which, once is used to forecast contaminated insulator critical flashover voltage, works better.
This work is supported by Ministry of Science and Technology of China (NCSIE-2006-JKZX-174).
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Fig.1 Structure of GRNN
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Fig.2 Experimental circuit for artificial flashover test
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Fig.3 Equivalent circuit for flashover of polluted insulator
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Dm/Cm 268 254 254 254 292 254 321 280

H/cm 159 165 146 146 159 146 178 170

Licm 40.6 432 279 279 470 305 546 3.70

f 0.86 090 068 068 092 070 096 0.80
S R

ESDD/ 004 006 012 016 021 028 036 041

(mg/em?)

2.3 [AeE e ETM
K B A TSR RN SE 56 AE 10 B 43 3 ok 644§
20N, RFEAKCH8AN . o S RE LTS
Casel: 84MFEAAH] L.

F2 ZMERBLEFIRRSARELRE
Tab.2 The experimental values of the critical voltage of three
cap and pin insulators
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% em cm cm (mg/em?®) "
+
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1 255 14.6 305 0.825 0.28 9.5
0.41 7.6
0.12 13.0
0.36 8.9
0.12 124
0.04 20.3
2 255 14.6 30.0 0.800 0.21 11.0
0.34 9.4
0.10 14.0
0.05 17.2
0.16 13.8
0.04 23.0
0.25 114
0.33 10.2
3 255 14.6 33.0 0.934 0.06 225
0.41 8.7
0.28 11.2
0.20 12.1
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F WISARRT 7% TRRIARR 7%
GRNN-MDE GRNN-DE GRNN-MDE GRNN-DE MLR

1 1133 1.553 8.426 9.137 10.826
2 0514 0.841 5.448 6.754 7412
3 1973 2.707 3.819 5.748 7.115
4 1429 1.343 4.751 4.563 6.079
5 0.352 0.548 5.637 8.461 5.347
6 0.746 0.815 4.813 5.328 6.826
7 0.163 0.204 3.011 2.861 4.661
8 0.284 0.326 5.623 7.157 6.383
9 1.652 2.034 6.532 6.625 7.014
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