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A condition assessment method of transformers based upon the dynamic

grey target with the interval grey number
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Abstract: Nowadays. the condition assessment of transformer doesn’t consider the dynamic characteristics and varia-
tional tendency of information in different stages. On this background, a dynamic gray target assessment model based
on approaching degrees is proposed in this paper. First of all, the index data of benefit-type and cost-type are stand-
ardized. Secondly, the variance and the mean deviation of the interval grey number are introduced to evaluate the data
volatility of the interval index. Then. the best weight can be determined. After that, a dynamic grey target evaluation
model of interval grey number is proposed considering the accumulation of transformer phase information and the dy-
namic variation of index. The approaching degree is regarded as the basis of condition assessment. At last. the multi-
stage operation data of multiple transformers in a substation is analyzed to verify the validity of the proposed method.
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Table 3 Normalized data of transformer

IZJ/I\‘FE t S; C1 C2 C3 Cy Cs

s1 [0.179,0.386] [0.236,0.267] [0.225,0.281] [0.202,0.277] [0.262,0.287]

52 [0.199,0.299] [0.185,0.301] [0.232,0.256] [0.222,0.258] [0.195,0.227]

! s3 [0.178,0.336] [0.162,0.273] [0.211,0.292] [0.265,0.301] [0.241,0.242]
s [0.190,0.317] [0.256,0.351] [0.241,0.273] [0.229,0.254] [0.256,0.293]
s1 [0.248,0.248] [0.192,0.287] [0.233,0.266] [0.242,0.270] [0.187,0.338]
sz [0.180,0.203] [0.206,0.368] [0.219,0.259] [0.199,0.252] [0.194,0.272]

: s3 [0.235,0.257] [0.225,0.270]  [0.239,0.284] [0.242,0.295] [0.204,0.332]
Su [0.280,0.352] [0.218,0.264] [0.238,0.268] [0.239,0.268] [0.202,0.330]
s1 [0.200,0.248] [0.203,0.239] [0.233,0.266] [0.236,0.272] [0.281,0.252]
s9 [0.194,0.311]  [0.255,0.255] [0.232,0.245] [0.225,0.302] [0.212,0.236]

¥ s3 [0.224,0.349] [0.253.0.326] [0.238,0.283] [0.200.0.282] [0.274,0.301]
s [0.199,0.316] [0.209,0.267] [0.244,0.260] [0.230,0.267] [0.207,0.238]
s1 [0.238,0.324] [0.189,0.227] [0.224,0.262] [0.249,0.277] [0.213,0.240]
s2 [0.222,0.343] [0.227,0.292] [0.244,0.265] [0.237,0.272] [0.248,0.293]

' s3 [0.200,0.287] [0.246,0.279] [0.232,0.274] [0.229,0.264] [0.236,0.271]
s [0.180,0.238] [0.242,0.310] [0.232,0.272] [0.228,0.246] [0.247,0.254]

BrBte s cs 7 cs o c1o
s1 [0.205,0.368] [0.235,0.257] [0.267,0.279] [0.254.0.265] [0.263,0.266]
s2 [0.159,0.264] [0.210,0.286] [0.178,0.216] [0.222,0.244] [0.284,0.297]

! s3 [0.242,0.311] [0.220,0.287] [0.269,0.278] [0.252,0.246] [0.245,0.241]
s [0.197,0.302] [0.222,0.299] [0.247,0.247] [0.253,0.265] [0.180,0.225]
s1 [0.129,0.283] [0.226,0.255] [0.235,0.230] [0.242,0.252] [0.216,0.256]
sz [0.264,0.415] [0.228,0.272] [0.176,0.299] [0.243,0.254] [0.242,0.317]

’ s3 [0.143,0.236] [0.230,0.281] [0.235,0.368] [0.247,0.262] [0.252,0.302]
sS4 [0.221,0.387] [0.226.0.291] [0.206,0.276] [0.242.0.257] [0.194,0.231]
s1 [0.220,0.236] [0.230,0.258] [0.191,0.272] [0.252.0.258] [0.251,0.292]
s2 [0.227,0.293] [0.231,0.285] [0.234,0.284] [0.240,0.276] [0.243,0.274]

’ s3 [0.241,0.350] [0.232,0.258] [0.245,0.346] [0.245,0.270]  [0.241,0.240]
S [0.184,0.268] [0.223,0.291] [0.191,0.259] [0.216,0.245] [0.207,0.256]
s1 [0.273,0.263] [0.238.0.269] [0.260,0.239] [0.237.0.246] [0.230,0.250]
s [0.219,0.263] [0.240,0.271] [0.240,0.250] [0.240,0.266] [0.200,0.227]

4

3 [0.141,0.229] [0.226,0.256] [0.260,0.304] [0.248,0.279] [0.236,0.289]

sS4 [0.289,0.331] [0.232,0.261] [0.198,0.250] [0.229,0.258] [0.260,0.316]
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Table 4 Target degrees of transformers in

different stages

B Bt ¢
A OB
1 2 3 A

yb*Ty 0.6658  0.6171  0.5273  0.649 1
s yiH 0.4839 0.7538  0.7538  0.7689
/1 0.5791  0.4502  0.4116  0.457 8
yB* ) 0.5118  0.7561  0.5793 0,746 1
o WY ) 0.7564  0.6997  0.6070 0.6610
12 0.4036 0.5194  0.4883  0.530 2
YTy 0.5963  0.7478  0.8534  0.740 0
s y(y ) 0.6049 0.6891 0.5012  0.6828
fs 0.496 4  0.5204  0.6300  0.5201
yBb!Ty 0.6962  0.6949  0.4898  0.8062
se oy ) 0.5622 0.7155 0.7567  0.683 8
fi 0.5532  0.4927 0.3929  0.5411

PERoE AN

Table 5 Variation tendency expectations. edges and relative

approaching degrees of transformers

BEAy OB ¢ s s c cs ¢ 7 cs ¢ c1o

YA 0.5524 0.5838 0.7980 0.5040 0.6812 0.6121 0.5532 0.6141 0.7817 0.7391

S1 YA 0.5915 0.4716 0.4815 0.6292 0.4143 0.5056 0.6991 0.6562 0.4505 0.584 2
f a1 0.4829 0.5532 0.6237 0.4448 0.6218 0.5477 0.4418 0.4834 0.6344 0.5585

y(Agi) 0.518 5 0.4755 0.6304 0.6922 0.4600 0.6290 0.5274 0.5536 0.4243 0.8065

S92 y(Azi) 0.6707 0.5548 0.6454 0.6515 0.6760 0.6223 0.6933 0.7420 0.6382 0.4166
[ azj 0.436 0 0.4615 0.4941 0.5152 0.4049 0.5027 0.4320 0.4273 0.3993 0.65914

y(Asi) 0.6099 0.4973 0.7305 0.8606 0.5517 0.7737 0.6818 0.6480 0.4126 0.6112

S3 y(As-) 0.5298 0.6325 0.5383 0.4660 0.5501 0.5648 0.5577 0.5171 0.5840 0.6106
fasj 0.5351 0.4402 0.5757 0.6487 0.5007 0.5781 0.5500 0.5562 0.4140 0.500 2
VACAYIED)] 0.749 7 0.6220 0.7623 0.6599 0.7116 0.5768 0.7492 0.8222 0.7295 0.4339

Sy YAy 0.5654 0.6227 0.5003 0.5167 0.4625 0.6429 0.5070 0.4579 0.5713 0.7522
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Table 6 Transformer approaching degree of various factors and sort
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