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[Abstract] With the intelligentization of distribution networks, the role of secondary systems has become
prominent, but fault diagnosis and operation face challenges. This study deeply explores the fault diagnosis and
intelligent operation and maintenance technology of secondary systems in distribution networks, aiming to
improve accuracy and intelligence level. Firstly, common types and causes of faults were analyzed, and a
data—driven fault diagnosis method was proposed. A fault recognition model was constructed using real—time
data and machine learning to automatically locate faults and improve efficiency. Secondly, integrated intelligent
operation and maintenance technology is proposed, combined with big data and cloud platforms, to achieve
remote monitoring and predictive maintenance. Through data mining and predictive model warning, operation
and maintenance strategies are automatically adjusted. Experimental results have shown that this technology
improves the accuracy of fault diagnosis and operational efficiency, and has practical value. This study provides
new ideas and methods for the operation and maintenance of secondary systems in distribution networks,
promoting the development of intelligent operation and maintenance technology.

[Key words] distribution network; Secondary system; Fault diagnosis; Intelligent operation and maintenance;

machine learning

=

Hhefeiz E?EL&‘J?E%&, s R G TE. B

WA RN ST SR KA. RERBLT.
1 EE%W:ZZ%%’FP&%

LIRS HIN IR R G E SCE AR

S YR SR, A R
SYERLR, NBCH

IS fE s, B e R e
IBAT AW B AERTHEWHHET I 5 iz

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.

Wk,

A&
Ho 3 B R AL
SRR E . HAMLERI RS, WEMNSS . HiRES s

FY5(SCADA) . AR I 2 45 (BMS) LA i 50 T B4, &%
Be2H B SLRIMVE L, BER B RA M 2 A AT SRR R A



Hydropower and Water Resources

IR IR FY
FoOLeH 3 HeRA 1.0€2025F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

o Sk HL ORGP B A7 DTAE R G0 T I DR e 2 DA DR 37 152 46 AN 24
Hes BBz R E T E 3 8% SC U EC H R R B
PRE s AT R M B A 1 80 4% 2 [ DL R B 4 5 ] v 2 1)
5 S i A 0 LI IE s SCADA R GE XS e L 1] (138 AT IR BEAT S
i ds, R PO SRR EMSAE T w2 Ik L REAT RE B BCAN T4
Pl CHL I IR R GERIA RCE BN T DL 2 AR T 4
JS2 FR R FE VE R R RE 7, & R IR R RGEI 2 7R K
L 2B IR R G HITE R 5 R %

HE FL P 0 2R e A AR H P 4 e oy e R SR BR F £ €,

HAER BB RGN %4 e Laduesr. @ik,
LRI FOER I 5, IR R GERENE DU ni B #4519 FL & 7
TS Ak, iR IEHIEIE . B B B IR JE, e HL ) — IR
REIER HNME . BRI, MBS BIR A Hr G BER
B4 R T8 A" o AR 34 BT 50 e 2 B YR
R R B, DURE s I R TSN . REdE . =it E
O R SRR R B B, K 235 FR T T F P 1) O S R
Az g aetb K

1. 3fC HL Y — IR &R G I Bk ik 5 17l R

I FL ) VR R G AE R e Ak K R TR TG i 2 Bkl FE—,
FAU Z FEPEAN 5T 4 PR A4 03 8 AL A2 W 15 TR S, S350
HERHAR T o He =, AL GE I N T3 277 5 DL Sz I 42 A0 Jo
IR R, ST RAAE AN 2RE., B= MERE
e RN, FOE BN A A B A R TR, R AR
SIALFIE BEAL R T B TV IX Sk i, 18 0] 7% 2 5\ Jaidh 4
R URTE R Gk e tERIE 4EKF

2 BN IR RSHMEISERA

2. 1L IR R G0 W2 i

T FL Y IR RAAEASAT I RR P, o LI e 21 Y = B
FERRBS I, JBIE M. B R AR A B DL 3 ) R G
Bt o AL A I R IG5 R RBURZEIS I, FTREH & &
b FETMERR T BESET SMEREHEE. 55
FHeR 4 Wi 5%, SN EUE 0 SE R AL SR RGP EIZAT .
B R A 5 A B T RE IR TR AR 1 45 Ok R UM RGN 2,
FEEE 7 BUE B RSk, HET R0 R G 1 YRR I D B . 4%
1l 22 550 i % I 2 Pl 1 1) R o SR R A, ST AR
TRIER TAESm BIR 2% . X e s 28 A (1R 3 5 43 BT 2 S RS
HENE IS SR, SRR IN IR R R BRI E KR EE,
T I 2R G0 Ak b R SRR 43 X e i e, AT B ERGHR R R 1 4
PA i, R AR LR ) g A S ke

2. 2 FL X YR R G I A

T, FL PP IR 2R G0 P e R R 5 4 22 B, A R - g
BAF R A RN IR R A . AR 2R T i 2. I8
M LI TR SR R R, SR G 1A RS | 4k B 3R B S
WAATNRE R AR 2 5 RATHEA Y. R IR0
B ARG, (AR FE VR B IET . AR R R 2
IR IUAEARAE S AR YEY AN BB, 5 2 5 1R 5 1 3 s L6 M

SRR s A R A AT RE S R F I IR R S
ANKERE, HE N R A A MR o AT 0 BT X 28 R R B T 1k
M B v PR S T B A A
2. 3FE T KAl BB (¥ 2 Wi Uy ik
BT B 9Bl ) R 2 W g 2 S B R 23 S FL I AT R
SN e, SRR = R Ge AR IR HE VR 5 R o« I 75 VA A
WL 7 2 Sk, IR R s £ v S A B R AL, ) 22 A
B R BT o AZ AR WA RO N ORI, S8R S R
BRI B AR MHE TR 1279 SRR 22 A B U R B R T,
BLIEALR AT L 1 DT ISR, AT 2 Wise /0,
A7 Bl T 4 BE H R R R SE AR E A
3 BRIEHERARERBN X REHHINA
3. IE BRI S SRR
RIS ZE BORAEBC FL I — IR RGeS B B2
REIZGEH A FT B B H AR MR REAL T BO BC HL AT
R BLANYES ) R G HA Lo il KRB . k. AL
BRESFROAR, SN TC H X 5 R 2 A S M P R o 23 - B
HRHL D, B Aie JERR AL LI s 4E 4 4 3 13 T
DUAVTRS 1 2 5 B AU AR o 3K — AR AN R R 34 IS R,
I RE BRI A 2 2, 1 SR E H I 0 P S I A AR E 1 R eI 4
MR FRZE TN T AN T 2250 3 i FE B B AL I AR o 7, IX A
SRR T BT, th s 4 R B s A
TP HEARIRN R, B BE I8 4E SR A AR SR R I
5, IC HLR) 4 2 S3a AT R B A HE AT e A R 5 5
3. 2REHE T 5 = B BORAE R et 4 P K R
KEAE T 5 =P B BORIERL M X RS0 R i 4 o
EE R o B SN R S A KR AT 8, KB
RE B AE MEM L0 HL M B & IS AT IS ANE fE . 45 a1 6
BOR, I EEHHE T DA s R 5 5 A0 B, AESR Ao KT RE
[FJR, SEB T A5 S RO AL A 3 =2 S ik i B #2481 R R g
KB 2% FO B 3R A B 915 2., D TRk 43 4 it Rt o7
W o 27 & AU SCHFIZ R M A%, I REE I B BE IS e AT
fEFEIRAS TG, TULIs JE 5%, 32T RG I FT FEE S 1ERE -
3. 3B RGN S S
BRI YE RGNS AL FE I IR R G b s
e, WRBR SE RS . B8 ROEE . Pk
WA 6, FEEGE— RIS E5EH, SO B IRS A e s 5
i L5 X — R GUIH I AL AR FIBAS BORRAR i B s, FIH]
T EAT A S AR, el R A G g R S e
FESEHEEMERGRELS G, KSR E B L B3
RN N, FRTHZAERCR . St e, 7 E AUREAE B A
RGHENE, DLORFENC i (e € 5 2 418 4T
4 HIEILH S B REHERRNAE
4. THLES 5 SRR A2 W o (10 B
HLAS 7 SR B2 Wy m A L P AE SR THPE F Y — I R S
bR RE )T R RE LS. o KR AT 8,

iz

e
iz
=4

108 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Hydropower and Water Resources

IR IR FY
FoOLeH 3 HeRA 1.0€2025F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

PS5 ) BB RENS ) Zh A2 90 O B R AE . PZ NG, SCFF
] S AL DA B YRS A Bk OOt V2 B T A W, e AT R %
FE I B A R R ) 52 2% (0 R RS AIE, R i T 1 R B e R
FE BRI Hh, B8 2 > A5 70 A DL I S e 5 R 25, 38 B
FEL IR 3 A7 F 07 P AR B R S 45 4 S W i, L 2
SR 7 A I 1) Py R R A R, R o O 9 R A
RESTo IXANEET WA ST I M 2 Wi 5 AR T N AT
FRIAR 22, 3 T HL R A B Ak 4 B8 e T RS SR, B R
e L YK ZR G 1A AT S R R

4. 2k TR IS TR 53 4k S WG (4 7R R A A

A 8 TR AR ) 5 3 24 SR M TR R R TR B R B L IR R R
REAL IR B IR o L8 2% o HORAE 5 FIOAS A rp 4 G B A
FH, 383 %3 77 5 B Sz W Fas B0 (140 43 B, A TR0 78 7 I
FEER AT T o 75 TR 8 1 i JE A, 2 BB 4 SRR M TR R IC N
I, AT R, RGNS GE g, SCE IR
B B AAL NS 4 A (I BRAG . B REIE 4 SR AN A3 52 14
PR f R, IR o i SLATLA A o 38 XA s A TR
AIRRS IR A BEVPAG, RGUAE E 3 TR SR, A R b R A
I S BT 00, R e R R 1 b e 4k

4. 3R Kb FR AR B e R VT A

TE HOR A0 B A0 % B 4 OR VP4l p, 85 A RS T 5 4 B
IBYER AR PR F, 8 AR A TS S 43 A, BT AR R
ik oy BB D R, 2 A R e A FR ) ) o R I AL ST B
BAREIR MR, B4 R GRS B RS HE RO B E
VPS5 R TR, A3 R0 DR 1 4 98 R B 5 S A5 LA O 3
REALIZ 4 SRS 1Y) B R ThRE, ST+ 17 WA L B I A R S 5 17
PE, ARG L 1 22 AR R 1B AT . KESEI R, X P AR 4
FRAMX R w5 1 A B b 3R 1 R, R TG R AL B ks
YRR

5 it E5RE

5. 15 2

FE R IE L IR R B8, AR SC B FEARTH iR i2 Wik 1 S 18 4t
BEEL . (ERBEEIZWT b, 38 AR IR SN ik, 4 A S S S L
L], MR SRR AL, B Bl A, kb AT, ST
AbBRR R, SEIGAF SE AR . B RES 4R TT I, A KBRS
=P EHEAR, SEUZ AR IR 4% 5 00 44, 8 i R 24 -5 0
TR il A T A R, R RIS RS, BRIR R SR E . R
A BARTHE e, S0 UE FE N A8« W L R ek da 4
PEALH VR 5 s, HESNBAR RS RH, RS T PRk P
USRS S SR .

5. 2BUR AW ST R R 1)

BUR FE WS A7 R 8 U7 1) 5 T, S8 BUK 51 S bR AL
e, SRTHC HL R — U0 2R Gt BE AT 2 (1 R PR AN 280 o TR )

SEFA SRR, AR BEIa 4B AR bR R 2 & R, B4
AN RIER BT AR, HE3h 3% 1R e T+

o P b PO L A 5 it B A 1, DA SRR KSR A = 0
HEARBRNRL, IS WA e 4E M Re /1. @ &1
FITC L 9K R GRS 122, SR ARHE HE S 5 I, B T A
YA SR (DAL AL IR S B A

HeBh 7= S R, M2 72 5EARGHET &, 4R
AL BERRRHIE B, TN A B R R RS R e BRI R &
I AT M B B A VRN, SRB A A S B AN 4 AR SR B R
FFIHE) R

Aok AT R R TT P BT N TR e AL as 2 S HoAR7E

YRR, SRR PB4 4, E— 3Tt
Y B 1 Bl KT AR A e 1 ) S e, A R R R 2 R E
AT o T4 R R i L IOV 4 T A 4 B s MR S (9 R, B D R VRAT
LIRS = R e

6 ZERIE

AT FLIRNERTT T L o IR R G i 2 W 5 5 e da 4
BAR, #EH RIS i s WO M E R e AR G A
ML 2% 2 5 K EHE /0, MR T o e RIS A, 2 4R T T
SR, 98 T N T, H 0 TR AR e S AR . A
REIS 2 AR FE Wb 78 5 W AR A R 8 B R IUR 5, SR b 7%
A% 5 T 1 47 S R o AEL 5 V20 S e i, R 52 3% 1 4%
JECHR R 28, S04 DX I AN L % o HLAS 2 ST R TR R R 1,
HIES F B ) R G R AR 1B R, T 28R 5k
Fd. AR TR ISR A7 A RE ), HEAE T 2 IR G
NLH . BEAEALS P B AR5, S8 A kS V20KE HE ST HL )
BRI g, P T TSRV e A, R e L R T R AR R s
BARIERE

(5% 3L K]

(LI E 4, ER 2 T wsh R R HED W7 %
AHFLI]. 8 F 4R [E,2022,(02):01 24—01 26.

RlIEhRE4E# TR ETERARNN AR EEE
FHARLILEH A T U A,2021,11(11):140-141.

(BIf A, BEWIAF B RNIELSELHEALER
[J1. 4l & T H K,2020,49(01):16—18.

(AT R E 3T B W e 48 E S o 5 0] A B A%
S35 B R A #IR,2021,39(03):145-149.

(51E 48, K YL5. 2 i e Mz AR RI). 8 ®E
W, F 22 %,2020,(10):1794—1795.

EB B

BB ME (1994——), B 35k, H 3 & & AL A, P B, B A
Jrey: B ik EiE Y,

=
=
=

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 109



