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Fault detection method of transformer winding based on combined

algorithm of ultrasonic synthetic aperture arc scanning
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Abstract: In order to solve the problem that the resolution of the transformer windings ultrasonic detection system de-
creases with the increasing detection distance, this paper proposes a combined algorithm of ultrasonic synthetic aper-
ture arc scanning, so that the resolution of the detection system is only related to the transducer itself. By applying
the proposed method, faults can be quickly located, thus detection efficiency and detection accuracy are improved. Fi-
nally, a transformer winding ultrasonic synthetic aperture detection system is designed in this paper, and a 400 kHz
ultrasonic transducer is used to conduct experiments on a transformer. The final experimental results show that the
detection system can locate the deformation position of the transformer winding quickly online. The relative error of
the detection is only 4.26 %.
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Figure 1 Sound field distribution of ultrasound signal
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Figure 2 Propagation path of signal in transformer
L5 LTI A TR B8 2H B R R I B R Y o A
S T A Ah o 3R T TR AR H RS 5 1 e g
S SRR P AR T LA B IR RE A A0 S B A TR 2R
Gh7e R T i N R 5 25 8 A 5 18 B8 TR A g 4
If s R A 48 M R S8 B4 3 0 A 5 i R B R [l i
7o DA 25 5 728 T 4% A1 58 IS w45 BE & 4 Wi, X [
P e HEAT Ak B R A MR R A S A i (R AR
3 22 FIUER 7 A% 1 I ) R0 AT 0 b7 A2 T 2% S8 2H 2 5 &
A T AR R
PRI AR GEAE A TR B = Ak [A] — K S 7
] L BE 73 B 2 AR R /NS

A

P:Bm * 2=0.84 ; * 2 2)

Kl 2R GE 0 73 BRI 1/ BT LAAR T A S8 21
R PR I R A 1Y e A T R B B O3 B R R
R A% JRE P i v T AR AR o o S O O R A T 0% S8 4L B

TG AR RE 22 (R] 1 BE B A5 L L B T SR A A I R
KT A 28 58 09 43 B30, 8 75 R I 07 12 2R AL

AR SCHE R R A AL AR B A R S il
/N LA R R 3 A LA R DL R A
ARG FLAE L ff e 3R R R,
1.2 BEARALERERE

SAFT 43 Jp % 45 9 R SR FIEE A 2 A4S o 72,
SAFT JFFHUNE 3 PN suo vur v vur o HIRAESE B
KR S B HOL B A 2 RS (S S LG R
REARUTE « J7 I BRE Bl — U, 1) = IR J5 ) & I —

KiFE.

—_—
Uy U Wy Uy 5
EOP—D—EI———EI Hﬁﬁm(’f

BESTRIE )

B 3 SAFT R
Figure 3 Principle of SAFT
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Figure 4 The relationship between synthetic aperture
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Figure 5 Winding detection process of SAFT algorithm
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Figure 6 Arc scanning algorithm of single transducer
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Figure 7 Schematic diagram of arc scanning operation
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Figure 9 Principle of ultrasonic single point detection
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Figure 10 Transformer winding ultrasonic detection system
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