m W54

E T Dijkstra BIAZRVE JICBE MR & RETLE
15 2 it P RE X B E ML 77 0

WwER, =E, BiE
(B W HH A nd) Faptana), H# F/E 744000)

O RS RS, AAEL AL, ST A X B i R A 0 A (AT 5% AR A
Tl R MO0 I i [X Bt 5 5 e FEL A 4 A T BB 56 R (9 i 0 4%, 1R — P2 T Dijkstra B H B IR (S W
25 RS o 15 B X R (X B e v vk . SRR IR S 7V ) LightGBM 53, @i KA A 8 2 P il
I X B 5 e LG 49 A 2 ) TS 5% 2R o 3 Dijkestra 5072 TR ML 5 2R 1 5 R AR, It G T e s (X B R
BT L 7G5 048 8 RS 4 1 46 M X s X B -, SIEEL I 0 osi BD 4 b da 4 B %15 5 5 R 1K SE
Bk, XHLSEEG SRR, 75 SDH A R Ha e X 8 r (0 6 45 o 7S 50 A D B X B e oy 22 B PR B e B
R R DX B e A, DA AR IRR ER ) XA 1 22 % E B P S A T X B X B A g R, 1%
eI AL L Ao M N A R4 p INRE VA -2y 1 2 (8

XA Dijkstra 5% HIPDGBGE MG BRI 7L BEEIE % IBFA ik s X Boe i
FESES: TMT77

AR : A

doi: 10.11959/j.issn.1000-0801.2023012

A method for locating fault sections of power optical
communication network intelligent operation and maintenance
equipment off-grid based on Dijkstra algorithm
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Abstract: In order to determine the mapping relationship between the off grid fault section and the fault current dis-
tribution, and find the shortest path between the off grid fault section and the fault current distribution, an off grid
fault section location method based on Dijkstra algorithm was designed for the intelligent O&M equipment of the
electro-optical communication network. The LightGBM algorithm in the data-driven method was selected to deter-
mine the mapping relationship between the off grid fault section and the fault current distribution through a large
number of samples. Based on Dijkstra algorithm, the shortest path of mapping relationship was found, and the off
network fault section was searched. The location platform for off grid fault section of intelligent operation and main-

tenance equipment of power optical communication network was designed to realize the location and alarm of off
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grid fault point, namely, signal loss of intelligent operation and maintenance equipment. The comparison experiment

shows that the location result of this method was the closest to the actual location and the most accurate in the off

network fault section location caused by the interruption of optical cable in the SDH ring network circuit area, the off

network fault section location caused by the fault of optical cable in the multi way bus section, and the off network

fault section location scenario caused by the fault of optical cable in the multi way bus section in the ring power area.

It effectively improved the accuracy of fault location and has good applicability.

Key words: Dijkstra algorithm, power optical communication network, data-driven method, intelligent operation and

maintenance equipment, IBFA algorithm, off-grid fault section location

][l

0 3l

FL 7 063 A 0 45 1) 35 4 5 B X T8 i e
24, 2%, mk. EWEBITAEER L.
H T, 6 A5 4% B R IE 78 RS T oK
BRI B, e, BT HOR R B Io 3 2 5L
B ok, BpkckUi, 78 BRI s il A
W&, EAE BRI AN G — . R P 4
SRR, H A % 15 R O TE v S
FREL, IR B A S, s g
T TCE T . ST, kX eI
WS BT A E B S Xk s 4
ORI TE M, RN 2 3 738 4 IR TR
WHNE. EZERT, BILEENSE R
BYER R BT A, Al STELIM 4% 0 8 fedk
FgdE, BT ZAEM . EERIEERE W
28 7 T 4 Y 1S ) v 4 A T R
5B 4% TE i BEAT IE H S 4, L TEE MW 4% X
SRR, 4 E TG A R4S I H RS A R
RAKIEF1o BRIk, SO0 L A7 e 45 R0 28 0 fig
3B 2 45 i X A X B B IR REAT R AT, BA
PRANE B IS A IR

X T X B B T R T, B RTIIRT 5
WREEHFEE. Kb, FAREPE A R
L IR 3 2 X B3 57 5 9 A7 X A ) 42 1 B ) 5
PR RS R, A3 iR A
RV 2 25 AN [ ok 9 P B 4 B, ot
TR IR R S0 BT, 12
HH Rl B 0% 35 T e RN e s X B

SENLINTT I, A e PE A L LG BE 42 ke o A
FRL PRI b T A A B AT . £
B PVt DU 8 AL VAR E R I R, BRI T —
ol i T AR AR R R 2% [ R DX BOE A i, R
5 FH 28 A A 22 X 28 AT s 1 R A 5 AT AR
PEDUHEC, M0 SEBLM R X B HE R 52 i Y
SR T RAETF R B R R, B —Fh
S RNETT R v BROBT I SE 59, BT N
Xt ARSI INAE 5 1 — P AME AR I SEBL T
B DX BOE A, B0 FAEM 105 A AT
5 IEwE.

LD RAE S W 5 e 2 il B e 88
IR 3 B0 M X B o S B R RCR AN, AR
BT T —FAET Dijkstra 50925 (1 B 061815 M 4%
A eIz 2 v g6 it 19Xt e [XC B E AV 5 95 o

1 B PERE X B E £

1.1 HEMESTXHR

WRAHR RS AT LightGBM 53k, 18
T R A DAt D) g DX B 5 il e LR 4 A 1]
MU C R BB TRIR .

BB 1 R PR N R R B 5 T
TR E RS A SRHIESE B IR . RYEREL
Fsehr (G S, IEFBEE T IFWIEN C S5
P 5 T S A AR S IR E B D VR R AR
fIE o A 0 PPN i e 20 2 5 VAR 2, W) A 25
5 REACRRAIE A (et 5 25,

B L OGBS IR 48 HH RS T RS a 2,



'« B

94«

LREEIA b 4%, WIMZERHIE y AT AR N
9=[(Ds: D52 D0 )s+:(Dyys Dy Dy ), Gu Cy o2, |
(D
Hof, (D, Dy Dy ) Fm 5 k AL R M 5 =
AR HRERE, C, RRH g HIREIT
ST SR
RIZEHFAL y P AR IR T LA R
f=3k+gq (2)
B2 PR
MEHE 2 3 SEME SRS it IR il i 4 TR A B 3R 4T 1L
it BARFRZEN:
[0, T
W‘{W, well,2,+-,b], LhBhwik L M
o, wRIRE
B3 MRS SRHER 5957 2] 4%
iR LightGBM SV A i F 0748 5 RHIE )
5§55 > AR R 2 BRI SR o dl I 2 AN FEAKS 552 )
FRBEAT SR, BT I ) 45 R AT 25 5 DR DA
TR E i 2 00t DR Al B X B 5 g e L 9 0 A 1) ) gk
U 56 R AR AL,
JIt 19X i 5 X 3 5 5 5 P IS 3 A T 1 PR B3 5 2R
B A e R B AR R .
46, DRI SE I s AR K S5 18 0m
FLUR, TR SRR S8 I B s S P 1 FEE SR T B
FEBME/N, EEAEIEEAR, 3R1F E R
B LightGBM #E8Y, Bk (4),

(3

a(yj)zsz(y,) (4

b,y RORE AR IDEBEEMSRHE a(y))
Ry, 1 LightGBM #%, G (v,) T p Ak
FW

HEB4 AR

FIF MATLAB/Simulink % 2 B8 /763815 B
ZERRARL, X Y R AT L, SRAF N ZRAEAR
N OR BRI R, 7R AR B A R
TER S H BN AT 8177 Y)

oo LU EPHBEE . WA E AN R,
o TESATH BN R, B HBTE 1 s
BT AR RS o I ELYE S SRR AT LT
B BT VE NAE 0.8~1.2 {53 P REHL
I, X AN ] A7 P 98 B HEATASEALL
o TEMEFTHRAGEL, ELxsEREdE 5105 5
Bl 2 A AE— B N LIRZE I )8, FE1
B o AR TN KIS I (1
fEMELLFEHIAE 50 dB LAE,  DABGB fiE
(S ML SEPRIZATIEIL, FREE— e .
o TEBAT AU, BRI —E
HOERIFEAR, BVEHT RGBT HUE,
BUERITEE N G+ ~ (748)) QP 7E%&
FEARIT B2 /T, SR BRI IR
A, PRUELLASTRZRIE A K AT, 0 —Fh
18177 A TR LI EL
o ERTPEHRIHBE S, KA AT
B, BUETEEY 0~1400 Q.
o TR E A AL, R IR A
WA B AT X5, S
BN ATERTA M, TR T —
fr BRENURAE . BB RN 514
FEABRZ ISR, mHF— A BERER -
Wb B2 AT RE S 78 aE i Ak %, AT DA
PAF AP SRR AR, 3 U E bR
PEA N 555 5
1.2 BANEPEXEIEER

BEF Dijkstra 55T 4R 009 e [X B 5 s
P 43 A7 [F) B S5 5 2 01 S5 o B 0, i e ) i e
X B . %) Dijkstra HyEt A7 oodk, #oit—fsk
F = X HEF B Dijkstra 59552t 2P, 5| =
SCHEFPRRT, S st b 1 s R, AR R R
Dijkstra 51RO ) L

TN H PR R E R AR R .

B AT LR g TIERE, K
HAE R A



« 05 .

BENE 2023 4% 11

P} 2 BT DIoE A g R, KR
FEALTW b 2 htl g /N, BIHTRAEL LT
B b WRZICR AL EE AT A T,
M 5 75 AT X L

ST|I HEPE 2, HELR h FRIBGE
AFTBR) 5 R

$B4 EFSRE (D ~SF 3, HEE
G ERABARA X

FF T XHEF W Dijkstra FEHE TR
HARMT

SB1 ME— Open T AHEAS Close
TR RS, ZF B4 FFXT Close TS
SEHEHIAGAALEE, fE Close T sifISES LA S
s, K HE .

LR 2 REGE s AR A

PR3 KA S UE B R AIE R
T XA, SERAUE I HET R A .

L] 4 B SRR A TR R
YEN T E AR haes s, £ Close THATISE
AHIMANL, FAE Open T RIS G 1 Rk

WS AR AT .

BIER6 X S FE RN ) e R AT BT,
B ERITRESWA (5.

T={t,t,,+,1,} (5
Horr, ¢ ARIRSE n DNFEFH = SG NI TTER

BBRT XNTHRICRETHF .

S8 WRME S s B LT - SRR b
Z I, e e B EE R A AT R, IR
F)5 A1 AT AT 1B L

B9 FHUON XA AT

S0 HEDR 4~PI 9, HE| Open Iil
RS R

BB LUES N RS FONMREE, K IkA
I, REmu e R R Rl
1.3 HMIEPEX EL E fi

ALV T — R )G A R 45 R e is 4k

A% Mt 0 B X B AL 6, S B I g B R B
BReadaE s ERmE s EEN, ra KN
5 Z5EN, SAAMEE. RES. HURE.
JIEFRHZ

TR AR R P R ARG RO, =
(R JZ W I B B AL S, fE
TERE e o IR 5 KRR R Ris e i &
BT RREAE, MER SN S ERRER, 3K
BOGHE DG B BAE B, KA B Tia) T i 75 2T
0 2% i 11 20 6 1 SR IBRASE Y

ERRE R, A 11 7SI I IR i
X Bt L5 w5 F 0 20 A1 TR B OG22, 0 &% o 54 3
ITBLE, TEHG —MMREEdE, 465 1.2 4
i 19X 55 o X S 48 2R 3 ST A% i — e 5 L Mk SR )
PRSI, S it i D) g 500 P SC TR U 23T, 42
e 15 A 8 o ) 4

TERESIEH, TUR T KRG I A Rt S T
HH L BV HHE 8 B G AR AT Re, IRk AT i
ER>E- =

FEVNRR e, G I % 7 A R R B R 2 A
Be ik, W EAT AT K b FE

FE R H = v, Wk o g T O B Bk
(improved bacterial foraging algorithm, IBFA) 5Z
B R i ot s o [ B  VE EE DA B A TR
J7 BT W e 5 W T R G &R, i A
K e B 55 Hfm X M 5 s AT RS AT IE e 2
L, RIS YE N G RE S BB IR P R 2% . X T
MV 55 B ATARAS AR P 1 o6 e R 45 2R o b it
oA 5 5 1 6 5 o 1) AR BRI R

BB XNMHRSHATROE, BT
ARSI ER e, BKET NG, SRl R
N, BIBFEIRECNS, HBHEMRM S E 4
BN xS RKHMREREN o

B2 XNEI RN EHIT R BT RS .

B3 LU IR R HOy AR AH < B PRAT B
AT E -



iﬂﬁ HRSFE

« 96«

BB®A 2R Z BRI (60,
Z=(21,zz,---,zm) (6)
Hrr, z FZoRHE m R
X R K U S B 2 1) A B BE AT WD 4R 1k Ak
bl eV Py LR S AR @ N EDA - MER A IR LS
N1 0.
part S VRS Sk €7 E I Nl N
KRB, B ZAAEAE I8 K AR )
RIHIGESERE O, » A% K R 5| FE
v=v, e -&, D
Hrr, v feB KRG BE, ¢ FREEES .
6 AR (8) XrE K i RATH
AT B3R
u (G +D =y u () +v-6-
(12~ 1)) x+rand ¢, -y
Forbr, 2O 1REE ¢ ERTE KA & 15
PUALE, 17(0) $R7E8 & WOEAUP# K MK o 1)
5 pYEAR R, rand FREENLEREL, S () FREE S IX
AR K ANME o 5 B AEAS BP0 R4S IR
o ul (& +1) R S UER P R K BAME o 5
BYEAS BN NAB IETR AR,y FR B E .
BT KR A A E AT E R
B8 WG E SN RBUE AT T
]9 Xz AR AT T .
B0 WA LA SE A AT T 5
HB A1 Sz A A A K
PRI AT B o
IR 12 WPRFAREE U R A MR S AR
e, Riatn=X (9 PR,
lﬂ{l_lf’ rand < O,
17, rand > Q,

€))

D)

Hor, 17 R KEAME o N5 pURE, O, 1%
RER LI BEHLAZ 72 B

AR 12 FIWr e B 14T B KIEAUR L W2
FLAEBEHEIA, FREB B R U Ar B 1) & R %

Jt o B e i 4E A I E AL R Ay, EHEAR
WEIN—, #EL% 6.

2 SIS SHERM

21 LHEXE

ST T Dijkstra S99 H GBS
o 4% 84 fit J 4k 15 % I O A 5 DX B e 7 vk, AR
Hb P FL ) S AE X 4 b T e FOPERE DI . 7R 1% H
F1IGIAE W28 5 BOR A e v Wi 5 it 2 8 H B
(g by, W AT IR

SIG B 38 A5 0 4% p R B (X A s — el
& SDH 1M HLEE X 35k, SEA 32 AMtid (s X 4575
B, WA SON 3-4~3-36, a2 31 ANXEL
SRR IR E X, 3R 28 ASkiE S M
AL, AT N 18-2~18-30, HEiEH 27 4
X B

7E SDH W LS X drp, L8 50 5568
BYERA, TEANZEIRE X, a8 306
BREIBLER A, > BI%T SDH ¥R HLBK X I8 . AhE
PRI o 7 DX S A T i Do e [X B A7
22 ZIWHEE

T S it e 25 T S 0 B I i X B e
Br, FA5 L I 2 % i B 6 S5 T 1 5
A2 S DA B N L W S RN I DAZeE S|
eI BE .

FEM A, K SCHR[2] 5 SCRR[3]H e H i) g fr
T AR AR S B, i HEA T IR

TE BT 3 75 15 0 JB0 0 5 X B o, i S )
Fl MATLAB/Simulink 4 & 5256 fi 77 61815 P 2%
PR, FRAFINGRREA . I K e A S B e R
e [X B 5 i e R 2 AT TR L S R IR o . B2
5T Dijkstra 35T 4RBE I e pae X B 5 e o i
AT TR) BB 56 R 10 B e A2, S I ) il s [X B
MR, WA SEEXBE, FIH R a 3T
I 5 A 5 . @ AL 1 IBFA BIES R E
W 1.



BENE 2023 4% 11

« Q7
&1 IBFAEZSHEE
SRR i
BRRWGIFE &, 0.1
LEEF 4, 0.01
JesER I R o, 0.3
BIEH I 6 200
TR RN AR ¢ 3
K PRI ¢ 50

2.3 MR
231 KL R B R R R

£ SDH PR H s X gty 45 A 7 5 S0 it
W X B A g SR 1 (a) BioR. TEANZEFR
REL T, 62 W3 B0 i 1Y) e e [X B e it
ZERWME 1 (b) Fis.

Vili/m
\
600 o S BRAL
o P25 450 REAS02 | CAIILERALE
I < o SCHR[2] & Do &
300 o SCHR[3] & P &
Bt 532

L 150 406

0 200 400 600 0
L_150 G540 x4ili/m
+-300 :

450 BEGIT12
—600

(a) °SDHIR [ HLlH [X 15l

1800-600—400 =200

Vihi/m
10 o SRR
© L0 o SRR3R L B
L 1 soBt 4509

0 200 400 600 8D
L _150 xl/m

00 —600 —400 =200

B dig22 300

L 450

=600
(b) SMEIRRES] X
BT v T SO AR 1o i X B oz 45 2R

& 1 Ca) A%, £ SDH ¥4 HL % [X 35k P
25 v W S 204 5 R B X B e S, AR ST VAN

QLSS R G SR BRI, €N e, Hk
FESCHR[2] S 7710 SCHR[3) R gt 7 i
HIEL 1 (b) WAL AR SNEFRE T XA
25 e T 3 BRI R R X BE AL, AR SCTT R
SERLEIR G b BRI, (HENCREEELE SDH
IR L DX AR A IR SCHR[2] SCRR[3TH 2 i1
JIERE AR FEARAL, AR T AT .
232 ZREBREUHHEIE T BN EE R B4
£ SDH MW L i X dsk ey, 22 % b1 B 4 i
B F Pl R R [X e 4 R A 2 Cad s
FERIR R X3, 22 oy B AR 6 45 i )5t oA
WX BOEAL S R W 2 (b) iR
o SBR(LE
o RSO IR GIRLE

Vilm © SCORI2IERLL B
© SCHRI3IsE firt

A o
')

450
B 308
300

BL 4501 150

0 200 400 600 80
x¥li/m
L—150

L300 iﬁ%éﬁ%““

BOO —I600 —AiOO —‘200

B o521

F—450

=600

(a) °SDHIF R HL I X 15}
o SERMLE

o ASCITEEALALE

ViMoo k2] MR

b o CRRBIENLE

B0 300
150

K00 —600 —400 —200 |0 200 400 600 8pC
L 150 x¥l/m

|

F—300

F—450

—600

() SMEIFRAS] X5
K2 20 BRI S R T B e 0 e X B R 4 2R



iﬂm M5 5F%

« 08 «

P 2 (a) AIAI, 75 SDH ¥ HL B X d5
2 It HH BV S 205 T 1 ot D) e X B e o A i
HEARAS T 6 2 v W7 3 B0 B X g B X B E A K
B, AR AR STV B SRS BE A o

HE 2 (b) A%, 7E SNEIRE X, £
% B A A T A Gt A i e DX B A A
[FI AT 625 T 3 S0 Mot P e e X B A
ABASC T R e SRS BEAT e T A P A 77

3 HRIE

TEA4 Bz 4B 2 W i e R I . AR STt
T —FhJET Dijkstra B 1) HL )OGS M4 iz
YV 2% I I B [X B e A v, 8 SCHR[2]
SCHER[3]AIXT LE S B8 AT, 76 SDH BRI Fa i [X 3
(1T 25 M 53 50070 T D) 5 X B s o 22 % ER B
(R 20 T 1 ot DX R X B e o, DA AEFRAR
FL 7 X 45l 1) 22 965 E B8 D M 20 e T T I ) i e
X BT, %07V 1 5 A 5 B 5 Se R B B 3T
SENL IR o AN ST IS BT ORE Y P 58 R g e 1%
HENL, X HRIIEIEE NS REARAE L.

SE R :

[1] FalkZs, VR, w&fh, 5. FE T e R AR BiE R R Em

TC F, IO 4 e W s X B S A 5 R [D]. O BB AT, 2021,
41(3): 25-32.
YANG G J, XU Y, GAO W, et al. Grounding fault section loca-
tion method of distribution network based on adaptive cluster-
ing of similarities between energy spectra[J]. Electric Power
Automation Equipment, 2021, 41 (3): 25-32.

[2] E4N, W, ZmEE, & — TR RHIE R R EC HL

Fe b b X B e A VL] B B, 2021, 41(1):
34-40, 68.
WANG G, ZENG D H, LI SY, et al. Fault section location me-
thod for grounding fault of distribution network based on ze-
ro-sequence characteristic[J]. Electric Power Automation
Equipment, 2021, 41 (1): 34-40, 68.

[3] EF, FHE, FROK, & FET E RN IR AP A 26 1) H
X BUENL VL], TR, 2022, 48(7): 60-66, 73.
WANG Y, LI S, LI S N, et al. Fault segment location method

based on self-checking siamese convolutional neural network[J].

Application of Electronic Technique, 2022, 48 (7): 60-66, 73.

[4] WREHE, DU, ARMT, S BT SOP 1 FshiE IR

P, DR P 42 3l e DX B o T V(D). b L AR A AR,
2020, 40(5): 1453-1464.
YEY Q, MA X, LIN X N, et al. Active fault locating method
based on SOP for single phase grounding faults in the resonant
grounding distribution network[J]. Proceedings of the CSEE,
2020, 40 (5): 1453-1464.

51 REFE, ¥R, Bel, 5 5T R Sae s il aui

RO, R A X B8 A T T VR [T). IR SRR R,
2021, 36(2): 180-191.
ZHU Z C, PAN Z J, TANG J R, et al. A novel fault location
method for power distribution systems using energy spectrum
similarity analysis of single-terminal transient waveform[J].
Journal of Electric Power Science and Technology, 2021, 36 (2):
180-191.

[6] ZEiRX, EMK, FH, & ETIRERAEN Hausdorff BiFEg

FATRC HL P R B VR D). HB O R G E Ak, 2020, 44(7):
169-177.
LI Z X, WANG P F, WANG X, et al. Fault location method of
distribution network based on amplitude feature and hausdorff
distance[J]. Automation of Electric Power Systems, 2020, 44 (7):
169-177.

[71 EF, W&, DU, & TR VGE 2 HHBEC HL I

W X BE AL TIED]. I ARG SR, 2021, 49(14):
132-139.
WANG L, DENG Z, MA M, et al. A method for locating fault
sections in distribution networks based on the comparison of
state estimation residual errors[J]. Power System Protection and
Control, 2021, 49 (14): 132-139.

[8] PFR4td, HAAPR, ZEAk, &5 B& T 0URE 9% WOHE S 10 IE H )

HBE X BOEAL[T]. & MBI K24k B AARHERR, 2020,
43(12): 1626-1632.
TAO W Q, XTIAO S Q, LI L, et al. Fault location of distribution
network based on double elite ACO[J]. Journal of Hefei Uni-
versity of Technology(Natural Science), 2020, 43 (12):
1626-1632.

[9] (B, #0, ET7ar, 5. BT/ AlexNet M4 fRC H1 A

AR X BB AL VAT BN AR, 2022, 59(3): 46-57.
HOU S Z, GUO W, WANG Z Q, et al. Fault segment location
method for distribution network based on wavelet AlexNet
network[J]. Electrical Measurement & Instrumentation, 2022,
59 (3): 46-57.

[10] fR¥edE, BB, FhEI, &5 JETult LMD FlAE A
1) 32 BhFC H PR s X B 7 v 7 v (0], R LR D, 2021, 54(11):
133-143.

XU Y C, ZHAO C C, SUN S H, et al. Fault location for active
distribution network based on improved LMD and energy rela-
tive entropy[J]. Electric Power, 2021, 54 (11): 133-143.

[11] &3, BV, FHORM. BTl o fe A DU e 3105 4
A1 R R A TS HL O AR X B e Az [T, R 7, 2021, 54(7):
93-99, 124.



« 09 .

RS 2023 45 1 4

WANG W Z, WANG C, YIN F G. Reachability matrix and
Bayes’ theorem based fault section location of power distribu-
tion network with distributed generation[J]. Electric Power,
2021, 54 (7): 93-99, 124.

[12] SRR, BR¥E, ARIENE, 45, M0 HL IO X B8 A (1 AN

ity 249 SROB A 5 BT, M B Bk 4, 2020, 40(5):
129-136.
GUO Z Z, CHEN T, XU Q X, et al. Novel fault section location
model for distribution network with complementary relaxation
constraints and its algorithm[J]. Electric Power Automation
Equipment, 2020, 40 (5): 129-136.

[13] k5T, BifRnE, ZFi. JET CNN R e X B g Az T].
K ALREIRELE, 2021, 39(7): 188-191.

ZHU HY, JIA Z T, LI Q. CNN-based fault location of distribu-
tion network[J]. Water Resources and Power, 2021, 39(7):
188-191.

MEE BN

WwisH (1992- O, 5B, EMNHEREHEIL
FPu AL A E TN, FEERRITMANE
WotMgE ., BAMLRG. ARG,

|

FE (1998- O, 5, EMHHNEBIAFTEAH RN D
PTREN, EEWFITIRONIEE RS, AR &S,

BRE (1991- ) . 2, EMHRERAAF TR AF T
TR, EBEHTICTT A TCLGIBAT P4 | HLas 2 S AR 4



	09-2023012- wŽ.pdf

