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An assessment of power transformers based on association rules and variable weight coefficients
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Abstract: To enhance the accuracy of the fault diagnosis of power transformer and adapt to the development trend of
power equipment condition, and overcome the limitations of traditional intelligent algorithms, a method of comprehensive
evaluation of power transformer status based on association rules and variable weight coefficients is proposed in this
paper. According to the experimental tests and monitored data, the evolution system is established. Through 9
comprehensive diagnosis faults and 24 single fault status, the belief confidence and variable weight coefficients calculated
by the correlation rules, as well as the relationship between the running status of power transformer and the related
maintenance records, the overall performance of power transformer can be derived. The experimental results reveal that
the accuracy of the method can reach to 91%, which can accurately assess the health status of the power transformer. Also,
the proposed method can guide the maintenance personnel to service equipment and provide reference for the status
evaluation of the other high-voltage power equipment.
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Table 1 9 fault types of power transformers
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Table 2 Experimental and monitoring data of transformer
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Table 3 Status and scores of power transformer
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Table 4 Constant weights and correlation of all status parameters

giAiRE R [ TR A FIURERFH XA RIURESE SIKE SCRHE HAE R
X Hy it 102 396 0.879 3 0.096 5
S e X G s BB 2 112 115 0.965 5 03649
Xoi; BeA A A B 108 237 0.9310 0.170 7
Xia B A WIME 22 110 112 0.948 3 03679
Xy B et it 126 130 0.926 5 03928
T 136 Xop Bt 2 L PR 128 408 0.9412 0.1272
Xo3 CoHe 5 124 178 09118 0.2847
Xos CoHy 5 105 218 0.772 1 0.195 3
Xa1 GHy F i 104 218 0.873 9 0.178 3
o ST B A 1o Xoo GREN EL U HLPH B 22 115 309 0.966 4 0.139 1
X33 CO A= Jg 2 111 123 09328 0.3373
X34 CO AT =S 109 118 09179 0.345 3
RAEILE P 132 430 0.9362 0.0757
Xag TP 5K 129 357 09149 0.089 0
Xz il U 130 231 09221 0.138 7
P T a1 Xaa 4025 AU PRI LL 125 131 0.886 5 02351
Xas et a4 120 126 0.8511 02347
Xag HAR LB 124 431 0.879 4 0.0709
Xy Hy & 135 396 0.967 4 0.084 0
Xas Bt 2 i pH 119 408 0.844 0 0.0719
X Hy B 102 396 0.850 0 0.196 2
P A 120 Xoo GEN BT HLPH B 22 115 309 0.958 3 02835
Xs3 CoH, F 5 105 218 0.8750 0.366 9
X JRH0 TR A 85 422 0.0417 0.153 4
Xo1 £ AN 107 430 0.959 0 0.078 4
Xeo AR LB 108 431 0.8852 0.0789
" . Xy B AN B 115 237 0.942 6 0.1528
Xog TP BB 114 422 0.934 4 0.0851
Xos MR 5 119 126 0.975 4 0.297 5
Xo7 AR A L 120 123 0.983 6 03073
X1 4624 102 430 0.953 3 0.149 7
Xop P K E 95 422 0.8879 0.142 1
Rp—— 107 X73 “/HM%?EEE 92 231 0.859 8 02513
Xog PRBL LB A 97 431 0.906 5 0.142 1
Xos Bt 2 i pe 103 408 0.962 6 0.1593
X P 88 357 0.8224 0.155 5
Xg1 Hp it 123 396 0.9179 0.1102
X 40 2% ELI FLBE L2 120 309 0.895 5 0.1378
e — - X3 JR T80 134 217 1.000 0 02192
Xea TP 57K 116 357 0.865 7 0.1153
Xgs TR &8 121 422 0.903 0 0.1017
Xg CHy 77 129 145 0.962 7 03158
Xoy 45 A4 87 430 0.9355 0.096 4
Xop AR LB 90 431 0.967 7 0.099 0
Fo JHIAUBCR 93 Xoy CH, & he 81 154 0.8710 0.260 6
Xog P55 85 422 09140 0.095 5
Xos PV syttt i L HRLIAL 93 96 1.000 0 0.4595




_92. ® & AEY B EH

b a AR Ma=10, ZEEBRREE
THBERSG M0.5<a<1B, ZZERERZOREE
JEAT:; M0<a<0.5M, HIERERE ARk
B bR EPP BRI, KR 3(5)M(6)
BEAT BB R AL, B R BRI, PR
HBUR, WHIBCE R KR, R8s d )™ 5
AE S AR s 2 IR SEBRais A TS Do
3 HBNTEEFRETHTR

AR RS VR DR 3 4R 19 V0 b fE 222 57 DA A4
A, IR Hh 23 A IR R RS R
PR, A T R ARAS PRI bRt AT 42 s
SIEREIRAVEAL, PSR R TR Wk 1 R

IR I
] X

|
| |
| " |
[ e || R | -

N I T e B
| |

| R || A
o | ey |
5o \
IR ! !
I \ ) 4
w s | | ke | GaRE R
| e | | EREE | FREN
| |
_________________ 1
i 3

R RINER A Vo E

|

I B 5 A
REMbEbr
Bl 1 BAEEFROTETR

Fig. 1 Flow chart of transformer condition assessment
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