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Research on transformer fault diagnosis based on a beetle antennae search
optimized support vector machine
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Abstract: In order to accurately judge whether a transformer winding has faults and ensure the reliability of power supply
of the transformer, a method of transformer winding fault diagnosis based on BAS-SVM is proposed. It uses an SVM as
the classifier of the transformer winding deformation degree, and optimizes the kernel function and penalty factor of the
SVM by using a beetle antennae search algorithm. The BAS-SVM is trained by artificial experience to ensure that the
algorithm has a high accuracy of fault diagnosis. In order to compare the advantages of the BAS-SVM algorithm in this
application, a Modified Particle Swarm Optimization (MPSO) is also used to optimize SVM. The simulation results show
that the fault diagnosis accuracy rate of the BAS-SVM algorithm is 10% higher than that of MPSO-SVM algorithm.
Finally, the effectiveness of the BAS-SVM method on transformer winding fault diagnosis is verified by an example.
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Fig. 1 Modeling steps of the BAS

1.3 BAS-SVM &8I 7

57 BAS-SVM #R EEUR N THEE SVM Y
IYRAETT, AHAZIEENT AR A% R R 2 I S i
Wi. SVM [AETTAT C M RESE g i H
SPRREIM R B R, HPENFET C oLl
SVM S REA 2 5] FIHERG 1, S50 g FEMREA 1) 2 (6]
Pt B BAS FIER B E AR C Al g, e
SVM [ fEis iR . &+ BAS Hikiiit SVM &=

B BRI R 0 2 -

Kl TiAb

WEEA

i N

2 BAS B LML SVM EEEIS BRZ
Fig. 2 Fault diagnosis flow chart of BAS optimized SVM

BAS-SVM BLERRNHE S P IRAN T -
1) B RA-fb I BE AL A &, DA R TR 4ERE Ko
2) WEDKHET 0. BKEFRIALN
o =5"eta t=(0,12---n) (11)
A SCHY eta=0.96.
3) A EIE 135 7 MR 22 MSE 1 o1& B B2
TR R TSN R R IE AN
fitness = MSE = %i(tsim i -v,)* (12)

e NONUIERREARST t, (1) A | ANREA S A
Y A T ARSI SEBRAR -

4) TR RAALE . WITH RAF AL E, B
[-0.5,0. 5] [AI (M BEALEAE R R A G hr &, KA
HBEHLEORAE T bestX o R #RIA X (12)THEAE
WU A7 B I RIS B RE oR BOE ¥ oR U DR A7 AR
bestY i fgfa, MRHEFREX(9)HH R4 LA
(A=RELY T

5) 5 HT bestY Al bestX. K474 A B 43 i B
BRAL f(x.) A f(x) SRS, R RIERIE X ()R K
s E, EIEEE SVM K C Mg, JRiEE
SLS2IN HEHT bestY A1 bestX.

6) IEARAZE (Al o SR I o AR A2 e
PIREFEER, MIBATHIR 7), B, PATHIER 4)4k
SRR AL E .

7) AR . AR RN RS R AL AR LS
AT C M g.



VR

BT RA DL ZRARAC SRR R B AR IS 25 2 Wit /¢ - 93 -

2 ANTIZI&INZ BAS-SVM #1 MPSO-SVM

AL 110 KV HLESEZR T A R Ak i S Hobr e
R, g3 ol N AR T A R A ) s T 2 B0 Sk
BAS-SVM HiEAI MPSO-SVM 5y A% i 2% Le2H A5
TEREE 5K R R KR RS DL/TI11-2016 ( F,
DI ARG AT B I N 3 Mg ) 1290, AHSR &R
HERERGAIPARERRNE 1 R, £t
Rur NARSIUBUH < R 5, Rve 9B R R Rur
NEIRBAH R R

x1HEXRBETERFERTEEXR
Table 1 Relationship between correlation coefficient and
deformation degree of the transformer winding
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