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Transformer fault identification based on the cuckoo search algorithm and DBN model
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Abstract: The fault identification of transformer based on the characteristics of dissolved gas contents in the oil is of
great significance to its safe operation. The deep beliel network (DBN) is selected as a fault identification model in
this paper since it has unique for extracting features from sample data. Firstly. the original data set of dissolved gas in
transformer oil is directly deployed as the inputs of the training model, and the DBN is processed through three intel-
ligent search algorithms. Three important parameters of mid-batch processing, gradient descent learning rate, and
number of neural units are intelligently optimized to solve the problem of a low fault recognition rate when input raw
sample data are limited. It is shown that the performance of the proposed method is better than the particle swarm
search (PSO) algorithm and genetic algorithm (GA) search optimization. The total recognition rate of CS-DBN is
4. 2% higher than that of GA-DBN, 2. 5% higher than PSO-DBN and 56. 2% higher in evolution efficiency. It also
has a good generalization performance.
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Figure 1 RBM structure diagram
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Figure 6 The relationship between fault recognition
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Figure 7 Diagnosis results based on CS-DBN
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Table 3  Results of transformer fault
recognition rate in test set %
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Table 4 Fault recognition results with

irrelevant characteristic data %
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G rh LAl DBN A2 AY () 2 504 ¢ [ 35 B SC
4.2 " CS-DBN J& N B 95 %0 MMl . ik 4 AT LUR
LA 80 4 TE I FRIE B J5 o A SR B A5 it 11
Behith DBN BALE R AR i 94, 200 FRER 73. 7%,
FRART 20. 5% ;s mi Akttt J5 19 CS-DBN B 550 3%
R B2 91.4%, HEEMR T 2.8% . PSO-DBN
9L 7% T RER 80.5%, FEAR T 11.2% ., W45 Al
WL R A e R R R EE B 3R 2 S50
P4 . BE I 4 T+ DBN 287 fL B8 7, 42 TH A A X
JCOCARAF HE (1 38 17 B R RUBORSE L R 7E T
PSO 8 Z 3 T 2 2 Jmy 8 B 48 22, A4l Jm) 788 v e AR
A T WA e i B e T T R S A S A R Y
B AR X R R 1 R B B AR R R R a8t T
FLIE BSR4 L i CS 53k 45 A J5 35 B AL I A A
KRR R, R HEET, 2 R R ae
S, B T I TG DG R AIE B HiE 5 R AR M T 22 A R AR
Hed L R CS-DBN #8132 1k 1 BiE 5 5
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D 7E 8 JE IR DGA I ZRBEAR B 5 F L 8 B
HRE LA G 1) DBN R 3L Al DBN A ()
HCRE TR AR ) KR MG 5 . CS-DBN A9 S5 A4 il i 18
S % fE ik B 94.2%, K B b b CA-DBN #2 &
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