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Fault diagnosis for 110 kV substation based on multi-attribute evaluation and fuzzy cause-effect networks

LIN Hui, WANG Yu-jiang, XU Hui
(Zhengzhou Power Supply Company of Henan Electric Power Company, Zhengzhou 450000, China)

Abstract: To deal with the uncertain factors and high real-time performance, the elements of 110 kV substation is divided into three
kinds of basic correlated nodes by the cause-effect relationship between delay protection equipments based on the protection
information, the three kinds of basic correlated nodes are component fault, protection action and breaker tripping or refusing to trip.
And then multiple attribute evaluation model is established to determine the causality intensity of associated nodes in FCE-Nets. The
correlation function of electric parameters in failure is used to improve the missing information and checking mechanism. Finally, a
substation fault diagnosis scheme is proposed based on multiple attribute evaluation and FCE-Nets. With the actual substation

application analysis, the proposed scheme is compared with the existing method of fault diagnosis and the results verify the

effectiveness of the scheme.
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Fig. 1 Basic relation
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Fig. 5 The correlated function of fault
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based on multi-attribute evaluation
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Table 8 Specification of basic correlated nodes
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Table 9 Nonzero entries of FCE-Nets matrix

L u; Bl L u; EALIED
RQ2,1) 1 0.89 | R(5,14) 10 0.88
R(3,2) 2 0.85 | R(16,15) 11 0.84
R(5.,4) 3 0.89 | R17,16) 12 0.93
R(6,5) 4 0.94 | R(5,18) 13 0.85
R(8,7) 5 0.80 | R(20,19) 14 0.82
R(9,8) 6 090 | R(21,200 15 0.90
R(5,100 7 0.91 R(5,22) 16 0.88
R(12,11) 8 0.81 R(5,23) 17 0.84
R(13,12) 9 0.89
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Table 10 Nonzero entries of state vector

T[i] VAT HLA/A Bl
T[5] 1331 0.83
T[6] 1332 0.83
T[1] 207 0.91
T[4] 204 0.91
T[20] 362 0.95
T[21] 367 0.95
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Table 11 Entries of TV vector

TV Bfi | TVE] O #dE | TVl HdE
TV[1] 091 | TV[9] 0 | Tvii7] 0
TV[2] 0 | TV[10] 0.83 | TV[18] 0.83
TV[3] 0 | Tv[il] 0 | TV[19] 0.82
TV[4] 083 | TV[12] 0 | TV[20] 0.95
TV[5] 0.83 | TV[13] 0 | TV[21] 0.95
TV[6] 0.83 | TV[14] 0.83 | TV[22] 0.83
TV[7] 0 | TV[I5] 0 | TV[23] 0.83
TV[8] 095 | TV[16] 0
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Table 12 Entries of T* vector
T el | TH O fE | Th
T*[1] 091 | T*9] 0 | ™71 0
T*2] 0 | TH10] 0 | T*18] 0
T*[3] 0 | TH11] 0 | T*19] 0.82
T*[4] 0 | TH12] 0 | T*20] 0.95
T*[5] 0 | TH13] 0 | T*21] 0.95
T*[6] 0.83 | T*[14] 0 | T*[22] 0
T*[7] 0 | TH15] 0 | T*23] 0
T*[8] 0.95 | T*[16] 0
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Table 13 Nonzero entries of F
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F[23] 1 P23 10 kV BEZEHbs




_42- & & AEY D EH

K14 T AFEE
Table 14 Entries of T* A F vector

[i] il [i] il [i] Bl
[1] 0.91 [91 0 [17 0
[2] 0 [10] 0 [18] 0
[3] 0 [11] 0 [19] 0.82
[4] 0 [12] 0 [20] 0
[51 0 [13] 0 [21] 0
[6] 0 [14] 0 [22] 0
[71 0 [15] 0 [23] 0
[8] 0 [16] 0
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Table 15 Entries of T* A F vector based on
single-attribute FCE-Nets

[i] il [i] il [i] Bl
[1] 0.60 [91 0 [17 0
[2] 0 [10] 0 [18] 0
[3] 0 [11] 0 [19] 0.75
[4] 0 [12] 0 [20] 0
[51 0 [13] 0 [21] 0
[6] 0 [14] 0 [22] 0
[71 0 [15] 0 [23] 0
[8] 0 [16] 0
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