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Power transformer long distance wireless fault diagnosis system based on BPNN

XIONG Shu, YU A-long
(Department of Physics and Electronic Electrical Engineering, Huaiyin Normal University, Huaian 223001, China)

Abstract: According to characteristic of actual power transformer fault diagnosis, traditional power transformer fault diagnosis
method is improved by using BPNN technique. The high-speed real-time fault diagnosis module of power transformer is designed
based on TMS320VC5402 DSP and long distance wireless fault diagonosis is realized by Zigbee. The performance of BP network
approach and refined three ratios are compared in terms of diagnosing fault types for power transformers via practical instance of power
transformer fault diagnosis. The results of numerical examples show that power transformer long distance wireless fault diagnosis
algorithm based on BPNN has good classifying capability of both single-fault and multiple-fault samples as well as high accuracy of
fault diagnosis. At the same time, it can also carry on long-distance wireless diagnosis, thereby saving costs.
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>>TRAINGDX, Epoch
Gradient 11.0541/1e-006

TRAINGDX, Epoch 20/5000, SSE 13.6466/0.0001,

Gradient 2.79446/1e-006

TRAINGDX, Epoch 40/5000, SSE 10.6477/0.0001,

Gradient 1.97005/1e-006

TRAINGDX, Epoch 60/5000, SSE 7.27493/0.0001,

Gradient 1.04761/1e-006

TRAINGDX, Epoch 80/5000, SSE 4.18044/0.0001,

Gradient 0.635043/1e-006

TRAINGDX, Epoch 100/5000, SSE 1.87765/0.0001,

Gradient 0.256502/1e-006

TRAINGDX, Epoch 120/5000, SSE 0.819675/0.0001,

Gradient 0.117468/1e-006

TRAINGDX, Epoch 140/5000, SSE 0.223121/0.0001,

Gradient 0.0441645/1e-006

TRAINGDX, Epoch 160/5000, SSE 0.045299/0.0001,

Gradient 0.0109533/1e-006

TRAINGDX, Epoch 180/5000, SSE 0.0114165/0.0001,

Gradient 0.00309552/1e-006

TRAINGDX, Epoch 200/5000, SSE 0.0035477/0.0001,

Gradient 0.00103924/1e-006

TRAINGDX, Epoch 220/5000, SSE 0.00118506/0.0001,

0/5000, SSE 20.44/0.0001,

Gradient 0.000368113/1e-006

TRAINGDX, Epoch 240/5000, SSE 0.000403683/0.0001,
Gradient 0.000131514/1e-006

TRAINGDX, Epoch 260/5000, SSE 0.000139235/0.0001,
Gradient 4.72026¢-005/1¢-006

TRAINGDX, Epoch 267/5000, SSE 9.62181e-005/0.0001,
Gradient 3.30294e-005/1e-006

TRAINGDX, Performance goal met.

BP W 25112k 2= i 2k an &l 4 fis

10? Performance is 9.62181e-005, Goal is 0.0001
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Fig.4 Curve of BP network training error
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o A GER T
ans =
Columns 1 through 5
0.0000 0.0000 0.0000 0.0000 0.0000
0.0008 0.0003 0.0004 0.0001 0.0004
0.0001 0.0003 0.0001 0.0002 0.0021
0.9998 0.9997 0.9998 0.9999 0.9981
Columns 6 through 10
0.0014 0.0000 0.0012 0.0000 0.0022
0.0001 0.0001 0.0000 0.0011 0.0001
0.9988 0.9999 0.9970 0.9994 0.9993
0.0000 0.0011 0.0016 0.0004 0.0000
Columns 11 through 15
0.0000  0.0000 0.0000 0.0033 0.0001
1.0000 1.0000 1.0000 0.9967 0.9986
0.0003 0.0000 0.0000 0.0000 0.0000
0.0001 0.0002 0.0003 0.0000 0.0003
Columns 16 through 20
0.9981 1.0000 1.0000 1.0000 0.9961
0.0032  0.0000 0.0000 0.0000 0.0011
0.0000 0.0000 0.0001 0.0000 0.0027
0.0000 0.0000 0.0000 0.0000 0.0000
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Fig.5 Network output and target output of the fitting chart
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Fig.6 Records of BP network training error test
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Tab.1 Experimental result of BPNN method and refined three-ratio method

FEA T 0 0, 0, 04 BPNN #ir th 1414 MR AT | bR
1 0.0000  0.0000  0.0003  0.9996 0001 CAmifitid#40 022 CRibid #0 el A
2 0.0000  0.0001  0.0000  1.0000 0001 (it id #O 022 (i #40 [RiosuR
3 0.0000  0.0000  0.0001  0.9997 0001 (it id #O 022 (i #40 [RiosuR
4 0.0002  0.0000 1.0000  0.0000 0010 (PEIRIEHD | 021 (IRRIEHD PG I A
5 1.0000  0.0000  0.0000  0.0000 1000 (fRAETHHED 210 (KAL) fRREI R
6 0.0000  1.0000 0.0000 0.0004 0100 CFyHEH D 102 CHLgIH) =1 BE T HE
7 0.0001  0.9999  0.0000  0.0001 0100 C/ARERH) 102 CHEEIECHLD =i GEl
8 1.0000  0.0000  0.0001  0.0000 1000 CfIRAETHED 011 (fikdiid#0 fRagsE
9 0.0000 1.0000 0.0000  0.0000 0100 (FREBCED 102 CHLIHHL) i BET A,
10 0.0022  0.0001  0.9993  0.0000 0010 (PG #O 000 (?) IR A
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