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Transformer Fault Diagnosis Model Based on SCSSA-BIiLSTM

WANG Fanrong, LI Zhou
(School of Electrical and Electronic Engineering, Hubei University of Technology, Wuhan 430074,China)

Abstract: Aiming at the problems of low diagnostic accuracy and easy to fall into local optimization of sparrow search algorithm
(SSA) for transformer fault diagnosis, a transformer fault diagnosis model is proposed based on the optimized by sine-cosine and
Cauchy mutation sparrow search algorithm (SCSSA). Firstly, based on the dissolved gas analysis (DGA) method in oil, five feature
quantities are used as inputs. Secondly, the sparrow algorithm is improved by using the positive cosine strategy and Cauchy variation
strategy, and then the performance of SCSSA algorithm, SSA algorithm and grey wolf optimizer (GWO) are compared on four kinds
of test functions for performance comparison and verified the superiority of SCSSA algorithm. Finally, SCSSA algorithm is used to
optimize the parameters in the BiLSTM network, so as to improve the performance of BiLSTM network in transformer fault
diagnosis. The experimental results show that the proposed SCSSA-BIiLSTM fault diagnosis model has an integrated diagnostic ac-
curacy of 95.1 %, whichis 7.3 %, 12.2 %, 14.6 %, and 19.5 % higher than the SSA-BiLSTM, GWO-BiLSTM, BiLSTM, and
LSTM models, respectively, and the SCSSA-BiLSTM model has better robustness.
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W PR £X SUERE mfin
f0) =" % [-100,100] 0

f =20 (%)

fi(x)=max {Ixl,1 <i<30}

[-100,100] ©
[-100,100] ©

"‘ 1 30 2
fi(x) ==20exp(=0.2 [5= > x7) -
V30 i [-32.32] 0

1 30
— s2mx; )+ 20 +
exp(30 ;_,cos2mx; )+ 20 + e

HE 1R DU, 7ES U0 E N SCSSA BB A1
LU T JRR 8 48 R R AR LA S 7 4 R 3K pR 2
- RE A BB AT e AR, U] SCSSA LA B
B S PERE

2 SCSSA-BIiLSTM

2.1 BILSTM /&
55 112 12 (long short-term memory, LSTM)
DR £ SR — o Bsf (1] 3 U A 28 X 2%, |l T R BR B &5
F, AR TR EERRIE R R, R SRR TR MK
BUPEIIRE . LSTM %5 P 2 7
HIEI2 A0, LSTM F 2w AT, a1l
BT B AT A AT sigmoid PRELS tanh
JE TR A MRS, P S H A AR SR R
TCH Tz, Rl = (8) FRoR .
i,=c(W,-[h,_,x]+b,)
C.=tanh (W, -[h,_,x,1+b.) (8)
C =f*C,_, +ixC,

Ao i AT TR s o 2 sigmoid REL; WO



B SR, JLT SCSSA-BIiLSTM Y725 48 il s 2 Wi 81

WS £

——GWO
1073\)0 L —_— SSA
—p— SCSSA
0 50 100 150 200 250 300
¢ ALY
(a) A%
100 Llilﬁilﬂﬂ?f

10-|(J(J_

fmf

i

1=

i)

1072 [

107

0 50 100 150 200 250 300

RIS
() f()Imiat PR %L

. sk
10—]00
pu
P
E
&Ej 1072“0
—%—GWO
—+—SSA
10720 [ —p— SCSSA
0 50 100 150 200 250 300
AL
(b) f(x)3 PR AR
5 st
10°
10°
m
il
210
]
107[0
—%—GWO
—+—SSA
—p—SCSSA
107" IS IS MINN SIS BB BB
0 50 100150 2000 250 300
AL
(d) ()M PR %R

B1 BREHZEFRMREH LI M%

Fig. 1 Optimisation curves for each algorithm on different test functions

2 LSTM&HE
Fig. 2 Structural diagram of LSTM
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Tab. 3 Diagnostic accuracies of various models on different
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