Al woF oW B R %48 % 21 Wl
@“@ﬂ@'@'@ ELECTRONIC MEASUREMENT TECHNOLOGY 2025 4F 11 A
DOI:10. 19651/j. cnki. emt. 2518126

HiEN VMD 5% =7 PCNN @& H)
INB IR R R L T E

HAIT B4 A RFHRET O LLAT
(1.AZEFITLRFEAFRE FHEH 010000; 2. EAXBRFELFELE5SA T RFRE LiF 200240)

W OE GG/ R G R 1 SR 4R T 0k R SR R IR T — 4 A 5 A 0k LR R R A 0 2 v SR A L PR
PGS AE R, HET RIS, ADFSE R I T — R T ik VMD K BUE 1 PCNN-MATT Y 9 /1 By 5 32 3 2 45 2440
7 5 0 £ v < SRR DK BBLEA X VMDA 43 i 2 RS A T IR T R AT 000 R A 0 B vk e BB ASCAS 0 (1 A /N Y
IMFs 4312t 4 JJg B M i 10 15 5 5 32 FH 6 B8 A 3 500 5 B TR )5 19 15 5 248 46 Dy — 4 225 i) 35 TR 4%, 4% ol 3 I 4504 2 5
GASF .GADF B4 AE 2 XU 18 #2824 (i A PCNN-MATT $5 HOF 2% 3] B 4% 07 280 25 (00 Sk s A A0F , O 3k 47 i R 4
BB HE I, R U BT 4R O vk A RO AR SE i MATLAB/ Simulink FEL W RTLAB F 585 B F 4 L 76 A KR 1)
FIAR T F BT PR A A 5 3 Pl 2 BT LB, L0 5 SR R W AT 52 5 vk vE A R R0k 99. 4 %0 7F R TR MRS A 1 R R
A4 95 % LA LAY WERG R L TH T 3 Pk e B R, 5w IR T 1% G0l e 18 28 5 7k o i 501K B MR P 22 A0 )

KR N RS R LR 5 FR KO 5 A MBS 40 M 5 A% BLUE A 3 s PONIN 45 B 28 ) 4%

hE4SHES: TM771; TNS76. 3 X ERIRAD: A EXRrEFERD KR 470. 40

Low current grounding fault line selection method based on the fusion of
adaptive VMD and multi-head attention PCNN

Han Guanxing' Han Ruyue' Jia Yajun® Jiang Junjie’
(1. School of Electric Power, Inner Mongolia University of Technology, Huhhot 010000, China;
2. School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The traditional method of line selection for single-phase grounding fault in small current grounding system
usually adopts the line selection model based on one-dimensional signal, which has some problems such as low line
selection accuracy and weak noise resistance. Based on the above problems, this paper proposes a line selection method
for single-phase grounding fault of distribution network small current grounding system based on optimized VMD and
dual-channel CNN-MATT: frost and ice algorithm is used to optimize the decomposition layer number and penalty
factor of VMD, and fuzzy entropy algorithm is used to select the IMFs component with minimum fuzzy entropy as the
noise reduction output signal. Gram-angle field algorithm is used to transform the denoised signal into two-dimensional
spatial domain image, and the fault database is constructed. The GASF and GADF images are taken as the input of
dual-channel neural network, and the fault features contained in the images are extracted and learned by CNN-MATT,
and the fault lines are selected. In order to verify the effectiveness of the proposed method, MATLAB/Simulink and
RTLAB closed-loop simulation platform are used in this paper, and the proposed model is compared with three kinds of
line selection models under the premise of adding noise. The experimental results show that the accuracy rate of the
proposed algorithm is as high as 99.4%, and it can maintain an accuracy of more than 95% under different noise
conditions, which is superior to the other three line selection models, and overcomes the problems of low accuracy and
poor noise resistance of traditional fault line selection methods.

Keywords: small current grounding system;fault line selection;frost and ice algorithm;variational mode decomposition;

gram angle field; PCNN convolutional neural network
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Fig.7 Neutral grounding system test set confusion matrix

through arc suppression coil
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Fig. 8 Distribution network RTLAB closed-loop simulation platform
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