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Table 1 Sample assessnent data for insulator contam ination condition
/ /MmA
(mg- an” ?) /% / /MmA Peak L eakage
Insulator Equal Relative Tenpera R M. S of value of current Contam inar
salt deposit humidity ture leakage leakage pulse time tion condition
density current current of different
section of
peak value
1 Q 015 700 4 Q15 <1 0/0/0/0/0 NL
2 Q 150 100 14 5 22 < 50 0/0/0/0/0 (o)
3 Q 300 100 27 12 8 262 0/0/0/0/0 MS
4 Q 380 90 0 17 159 378 687,/112/12/0/0
5 Q 450 750 32 13 4 354 896,202/67/9/0 SR
6 Q 450 100 19 58 0 478 734/176/43/7/2 R
7 Q 013 700 -4 Q12 <1 0/0/0/0/0 NL
8 Q 034 84 0 6 Q 62 <4 0/0/0/0/0 NL
9 Q 287 100 14 12 6 253 647,/102/8/0/0 R
10 Q 026 80 0 17 52 <2 0/0/0/0/0 (o)
11 Q 142 85 0 31 29 < 50 0/0/0/0/0 MS
12 Clean 70 0 22 0 08 <Q5 0/0/0/0/0 NL
22 [11] [12] ,
221 6 ,
y (5) F I ]
H T [0,1], (6)
Xmax = Xmin Q2 20mA < I,< 100mA
s Xmax Xmin FiH T _ /04 100mA < 1< 250mA ©
" la6 250mA < I,< 350mA
Q8 350mMA £ 1< 450mA
' 10 I,=2 450mA
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Table 2 Training and testing resultsof S/YM s classifier
Kernel paraneter /% Right ratio
M odel kernel
function Y d o Training set Testing set
Polynom ial 1 3 91 02 88 46
RBF Q 7598 4 738 93 37 91 02




146 ( ) 34

, SYM
[1] '
[ ]
[1] , , .. 8] B , 2005, 29(7): 84-87.
[2] , , . 8] 8 : , 2005, 33(10): 109-
114

[3] , , . 8] 8 , 2003, 39(6): 31-32, 35
[4] Vapnik V. The nature of statistical learning theory[M ]. Nev York: Springer V erlag, 1999
[5] , , .. [31 , 2004, 28(6): 51-54
[6] , . [J] , 2005, 29(7): 48-52
[7] , , .. M1 : , 2002
[8] . , .o [l , 2004, 40(7): 10-13
[9] . GB/T 5582-93 [S] : , 1994
[10] . GB/T 4585 2-91 : [S] : , 1993

[11] Fierro-Chavez J L, Ranirez®V azquez I,M ontoya-Tena G On-line leakage current monitoring of 400 kV insulator strings in polluted
areas[J]. IEE Proc Generation, T ransnission and D istribution, 1996, 143(6): 560-564

[12] RichardsC N, Renowden JD. Development of a remote insulator contam ination monitoring systen[J]. IEEE T ransactionson PowerDe-
livery, 1997, 12(1): 389-397.

A pplication of support vector machine in assessing contam ination
condition of high voltage insulators

JIAO Shang-bin*,L IUD ing', ZHENG Gang', ZHANG Qing"?,W ANG Hong-j iang"
(1x i'anU niversity o Technology, X i'an, Shaanxi 710048, Ching;
2 YangL ing Institute d V ocation and T echnology, Yangling, Shaanxi 712100, China)

Abstract: A ssessing the insulator surface contamination condition can be described as multi-pattern
recognition T he traditional methods for assessing this can not achieve the required accuracy for some engi-
neering application due to the limited sample data sets and the complex factors that affect the surface con-
tam ination condition of insulator. In the research, based on the full advantage of SYM 's ability to lve the
problen with relatively fev samples and nonlinear and high dimensions, the DA G (Directed A cyclic
Graph) SYM smodel for multi-pattern recognition isused to assess the contam ination condition of the high
voltage insulator. Themodel is easily realized and can find out the super-plane betw een patternsw ithout
local minima, and has strong universal ability. The nonlinear relationship betw een the electrical characteris
tics of different contam ination condition insulators, the environment factors and the contam ination condi-
tion is considered synthetically by the SYyM method, and the surface contam ination condition of insulator is
assessed T he results show that themodel is suitable to the contam ination assessnent

Key words SupportV ectorM achine (SYM ); high voltage insulators insulator contam ination condition
assessnent; pattern recognition



