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ABSTRACT: A two classifier cascade power transformer fault
diagnosis algorithm was proposed to solve the problem of both
single and multiple power transformer fault diagnosis. The
diagnosis algorithm simulated biological immune system.
Support vector machine classified fault or normal state of

power transformer as the first classifier. Genetic algorithm

optimized kernel function parameter of support vector machine.

Gray relation grade calculated affinity between antibody and
antigen in artificial immune algorithm. High-frequency
variation based on dynamic vaccine mechanism generated a
new antibody. Best memory antibody set was trained according
to different fault types. Five neighbors integrated decision
making method diagnosed power transformer fault
representation based on the best memory antibody set.
Experiments indicate that power transformer fault diagnosis
algorithm combines genetic support vector machine with gray
artificial immune and dynamic vaccine mechanism can
effectively classifies single and multi-fault of power
transformer and raise power transformer fault diagnosis

accuracy and diagnosis speed.

KEY WORDS: power transformer; fault diagnosis; support
vector machine (SVM); genetic algorithm; gray artificial

immune algorithm; dynamic vaccine
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Fig. 1 Power transformer fault diagnosis flow chart
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Fig. 2 GA performance tracking map
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Tab.1 Vaccine set of transformer fault diagnosis

EHERS  d d d; dy ds C
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Fig.3 Schematic of antibody variation based vaccine
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Tab. 4 Diagnosis accuracy

Tab.2 Memory antibody set compression ratio il TREEAA S IERREAAEL EHIZ/%
R A INZREEARAN L iz A% JEAEZR/% G, 5 4 80

C, 21 4 81 Cs 12 11 92

C; 35 9 74 Cy 16 16 100
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G 6 2 67 & W 42 35 83

Cs 6 2 67 — B
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Tab.3 Low and medium temperature overheat fault
memory antibody set
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353516  79.1541 123867 8.4592 0.0000 400
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584100 242778 16.5950  58.3897 0.737 6 490
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Tab.5 Power transformer fault diagnosis examples
. bR Y
5 en/(WL/L)  ou/(uL/L) @cn/(L/L) ocn/(RL/L) ¢cp,/(nL/L) - — —
. ) ) MR = s E ENE - A7 SRR
1 42 97 157 600 0 TR A ERL R, BROZ i B0 B SR A s B
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