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Abstract: In high-voltage substation, the accuracy of gas insulated switchgear (GIS) partial discharge diagnosis is re-
stricted by the number of labeled samples. In order to solve the problem that unlabeled data cannot be used in
conventional partial discharge diagnosis methods, and the difference between training samples and samples to be tested
cannot be overcome, a GIS partial discharge diagnosis method based on deformable convolution and self-supervised con-
trastive learning is proposed in this paper. First, the feature extraction network is trained by comparing the similarity and
difference between the unlabeled data samples to obtain the feature representation of the input data. Then, the classifier is
trained by the labeled data to learn the defect categories represented by the features of different partial discharge data. Fi-
nally, the samples to be tested are input into the model to achieve partial discharge diagnosis. In order to further improve
the perception ability of the model in the process of feature extraction, a deformable convolutional neural network and a
spatial transform module are introduced to enhance the adaptability of the convolutional check feature map. The results
show that self-supervised contrastive learning can make full use of unlabeled data to achieve efficient feature capture. In
the case of insufficient labeled data, the model pre-trained by unlabeled data can improve the PD diagnosis accuracy by
9.34% on average. The self-supervised contrastive learning method proposed in this paper can provide a new solution for
the partial discharge diagnosis.
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contrastive learning
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Fig.9 The variation in accuracy and error loss as a function of

iteration count across diverse temperature parameter settings
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Table 2  Partial discharge characteristic parameter description

R B provaTars
I R e B S T
— U AR I ] 1B SLEVEAE 90% LA I (K5 L ]
MR pownie (e SO%bL - R T
ke (R

TR FRTE B TBE

Sk S B S

o ity 2 SRS B 2 0
PUEIATE hpsai HE5E NI B B Rt
FEBNEM RN TN R R T 10

fet et

AT o R A B R L A B T

PRPD i} 4 iE

TR Jik s Lk 2 BRMEL A VB

Tt FERIRAR TR IR, A, SSCL 7E 4
ANFEAR E R IUARE T M 42 S B8 ResNet-50
SPRIRTE 2.31%. ARG RSE)E, 4 TifE
PP 0.48%. LA AN, ASCHEH EET AR
TEABTR e 3 WBR L2 2] VT A R TS R P e
242 HRFATARATT R R E R 2 b
TESEBRIAEE T, Rl i 5 2 BV 2 7 5 5%
PRI, Blhn: SREaALE FTibignm k. PR
A, R, AP RIS Wik i e
FRIRIE FET BT bl 2 5T 1 B ) S8 E A R S
T B R S B A R I R4S B B IR B A
SEE T SEbRA = A R, Y At L DAL
R FELEAN R HL I B T R s 5 2 . AL
B ) 7 SO S FRR A, 49 31 & PR P 1 =)
BRI . FERTEARS T, EAMEREDY 1 ik
GRHES 1.2 i s 152011254 PRPD i,
PAYIZER E B b2 SRR 5 o B S s
JE BT, KEBEIIAMNEREREE N 1.5 fitin
MU, DB = BREE T AT ReAEAE e 7S T4, 7E
JRTBCBAERE R B IE A F B R, 3 3E
e -1 dB FI & MR, R JohR 2 EE 4k 80
FRIEFR UM 28 BEAT E B ISR, (8 D E A R
P Xt 43 KB AT RO . WRIGSE R WK 5 Fiw.
TEHFRORPT B, @i/ & A bR E B o] Xt
oA PEREHHT AL, 153 R 471 R R H 2 WAk
R GREIR, BB IS BRI
AT AR IR AIERE, 78 2 AR5 iR
TERRZE 4 B 17.40%. 16.55%; %8 FI1E 92 fr i
M, TREHIEE SR, #ERL, Bk
AR SCHRE Y E BT A 2 5 o0 B SR R

®3 AFBEIGEE TR R
Table 3 Model accuracy under different amounts of

training data
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Table 4 Performance comparison between self-supervised

learning and supervised learning
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Table 5 The experimental configuration and test results under
varying external conditions
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