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Research on transformer fault identification based on oil-immersed robot
YAN Gang, LI Zirong, RAN Yanhong, PENG Shui, ZHENG Kai

(Chongging Ceprei Industrial Technology Institute Co., Ltd., Chongging 401332, China)

[ Abstract] The oil-immersed transformer is the most critical and core equipment in the power system. The main way of regular
maintenance is to enter the transformer for visual inspection after the oil is drained after shutdown. There are problems such as low
maintenance efficiency, long shutdown time, and low accuracy of fault identification. In this paper, a new type of intelligent robot
technology is used to design an oil-immersed intelligent internal inspection robot for power transformers. Under the condition that
large power transformers do not drain oil, the robot can enter the main insulation gap of the out—of-service equipment for bionic
diving, and use the equipped cameras and sensors to monitor the inside of the transformer. Video images and other information are
wirelessly transmitted to the workstation in real time, and the convolutional neural network is used to perform intelligent perception
and automatic identification of internal foreign objects, flashovers, discharge points and traces. The test results show that the
intelligent identification of faults using the oil —immersed intelligent robot is more accurate and more convenient, which greatly
improves the intelligence level in the field of power transformer maintenance.

[ Key words] intelligent robot; oil-immersed transformer; convolution neural network ; intelligent fault identification
R ORI IREREE S el i W a e
1 HERATERGELESH

0 35
H R = 208 A% R 7 AP AERCRAG A

il

T DX RS DA A g A TS e A
SRR, bR AR RE AR AILA A i HLAS L e FI
T REBOARBEA TR R o A A2 A7, —J7 AU AN T
TEANTECIN TN B0 B HEAE HeAf TR AT 2>
Kt KA, S A 203 s o5 — I i, il ad PR
B RE VU B v e A S R A R BRI A B AT, A
SCWFFEAE gl = 2R BE AL AR A, #7224 TN
PRI 1 45 1% i 1) A o, (00 A BRI 245 Ay
ACRERUR BT PN, B R TR R AR e R IB AL

PR 728 s i N PRI S e 3 S I AL At |
ORI 3 R A | DS PRk R 32, K
22 BRI e 2600 2 2 B0 O A il I AR g P, e il
Bt R e R g T R R Y 4 5
A T P B AR R L R ) R 20 R A
TR KAETC AR AR 3 28 — B LIS AT
SREE BB, i 5 X KA, 57 2O B
ARG, 2l R B A FLIEZE R 5 R R N
PEAT A HERE | S B A ML AR ol Bl sl e, 0 R

EFEN: 2 WI(1982-) , F Wit m g TR, ERHTFE 051 N TR RE HLas A i i 24

EifEE. 2 W
s BHA: 2023-03-10

Email ; cqyg2001@ 163.com

PV EFBERELN ¢ % 5.7 £ 5 & A




%o

2N, A TR AL B s AR B R 5 113

it XA e A2 A T B AL BRI (AR £
2 BIRMEM L

AR S 110 I X8 R A 1R 36 B 2 )
28481 Hu 5 AE 2 35URT Hog 43 0F 45 W5 b P15 550
FROER I
2.1 Hu$EREE X

R Hu FRAESR B R AT Hu AR 2 U
FEFA 0.1.2 F1 3 BroapEst i it &
SRR BE R LT AE BRSO g SRR IH— e
ML BJE A 7 A Hu AR IF#ETH—1E, Hu A
AR U AR AN 1 s

E 1 Hu AEEHFERBUREE

Fig. 1 Hu invariant matrix feature extraction flow chart
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Fig. 2 Hog feature extraction flow chart
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Fig. 3 The principle of bilinear interpolation
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Fig. 5 Adaptive histogram equalization flow chart
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Fig. 6 Image processing of convolutional neural network
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