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Abstract

Accurately identifying the faulty phase is an important means to achieve rapid fault isolation and
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restoration. To improve the accuracy of fault phase selection, a CNN-CBAM-BIiLSTM distribution net-
work ground fault phase selection method based on RGB image generation is proposed in this paper.
Firstly, the three-phase currents of the feeder are converted into two-dimensional images through
asequence-image conversion method and mapped to the R, G, and B three channels to generate RGB
images. Then, the generated RGB images are input into the CNN-CBAM-BiLSTM fault phase selection
model. The CNN is used to extract the spatial local features of the RGB images, and the CBAM is fur-
ther utilized to adaptively focus and mine the key feature information contained in the RGB images.
Finally, the BiLSTM is used to extract the temporal features of the RGB images, thereby achieving high-
precision fault phase selection. Simulation results show that the proposed method has high phase
selection accuracy and strong robustness under changes in network topology and neutral point op-
eration mode.
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Figure 1. Schematic diagram of RGB image generation mapping

& 1. RGB Elfg 4 RS R EE

HIPEl 1R, AR A MR RR, A A RRIRE 212 KT B C AHHLRIEE, /£ RGB BI{RH )
RIEIE 2 OR B IZAHE . EAERRE, RAEFAR S, RGB B H A R 8 A7 2 OR B SRR 1

RS
3. CNN-CBAM-BIiLSTM £ 4% & 18
3.1. CNN

CNN E A Jm s . AUEILZ M AAR SR, &M TR 2 R4 SR I . CNN 3l H A2

DOI: 10.12677/sg.2025.154008 75 B HE L


https://doi.org/10.12677/sg.2025.154008

AR

%% « AL R R LR 14]. BBUZEE 1 -1 2 HORE R ML BT S AURIE, 315 12 IR K
M, » WRQ@)FR:

!
M out core

=5(M}, *K.,.) )

R, Kl W ZEBRAFE: 6 %8 ReLU H¥: = %8 CNN FHIH BB RUE12.
BEJE, AL ERDAT TREE, BAT D S SHONE il G T, Bk i) prr:

ML =y (M) 3)

A, By (o) TRl iz S,
3.2. CBAM

CBAM #E ARERS {1 CNN L T B ZLRHIE I I A 0 ZERORFAIE, 8 8 T8 i R B 2 (A
SIS, AT LUNRAE 5 B I TE AN 2 [R5 T R AE H 3] “ R A RIEATAL” [15]

255 — D HIRRHE R F e RO 0N, I T8 77 BEHLAERRAIE P 10 25 1] DX _E ATt AL A
@%ﬁ%ﬁnﬂwﬁﬁﬁ/@m BEJE, A EAMEBRIE Mg, I HZ I F R AT 4615 2R
L BIETER SIE M, (F)e RO, = (@) FiR:

M, (F)=o(ms(w (Fs, )+ w8 (W, (Fs., ) 4)
X, Fy, fFS, 0l R 208 T i A AR B AR J5 18 a5l B RRIE, w7, A, i = 2

avg max
SIRUE, 6% ReLU B, o KR sigmoid F%L.
X 23 (B R DB, AR P P T X IR AT AL R A, B G AU AT AR, 193

BAM A MER JTE M, (F) e R™™, ins(S5)fins:
M, (F)=o(f[F, ®F,, ) )
Xrfr, F, MF, 5 R i~ ORI AR AE J5 102 (AR B e, © RS T, f &5

max

%i\fﬂ%ﬁf, o o~ sigmoid BRI,
I T VR R AR RN 2 R R IR AR VHE S T R 4 1) CBAM, CBAM % ¥ 7] (1 30(6) 7R
il

F'=(F®M,(F))®M, (F®M,(F)) (6)

A, @ Raum Rk,
3.3. BILSTM

LSTM i id 22 >) i 5 Bt (I IR AR S, A28 ) ARE . SE DRSSl A B T3 i RS 1
B LSTM fE I ZRid R it H R i Bt i, RIS 2 R ARSI da it i 5 o I i Il 57 s0mT
e T ECEE (I R P PRI B R R e o M e o8 T SOIRIX— BRI, BILSTM PHZEHR H, X B

LREERIUNE 2 FTR[16].
BILSTM £ ¢ I 21RO A5 b BRI 7y AU 10 B, o RO By FOUS 16 B, AR ANR(T) . (8)FTR:
h LSTM(h, X ) (7
h, =LSTM(h,,,,x,) (8)

DOI: 10.12677/sg.2025.154008 76 B HE L


https://doi.org/10.12677/sg.2025.154008

SRR 4

A A XTI ARG S, BILSTM  AEfS 5 4 it BE Af A /6 I8 R PP 8] B ROAFIERR &R, AT v

e ——
: i; i) J5
LSTM cee

C;EgM}*

Figure 2. Structure of BILSTM
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Figure 3. Ground fault classification method of CNN-CBAM-BiLSTM
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Figure 4. Simulation model diagram of distribution network faults
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Table 1. Simulation traversal parameter table
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Figure 5. Comparison results of different methods
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Table 2. Classification results of network topology changes
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