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Abstract

Transmission and distribution network is an important part of modern power system, its reliability directly affects the stability and
security of power supply. With the increasing complexity of power system and the increasing load demand, how to effectively
evaluate the reliability of transmission and distribution network and accurately predict its failure has become an important issue to
ensure the stable operation of power system. By analyzing and modeling the fault data of transmission and distribution network, this
paper proposes a fault prediction method based on hybrid model, which combines traditional statistical model and modern artificial
intelligence algorithm, and has good prediction performance.Finally, this paper verifies the model through a practical case, and looks
forward to the future reliability assessment and fault prediction of transmission and distribution network. The results show that the
fault prediction method based on hybrid model can effectively improve the fault prediction accuracy of transmission and distribution
network, and provide scientific basis for the maintenance and optimization of power system.

Keywords
transmission and distribution network; Reliability assessment; Failure prediction; Machine learning; Hybrid model

44y P ) 4 T S AT S A PSS B 5

Mo HhE
EORIX e A ], P - 1A EE3R 265600
wm =

e WA RIARE N RGN EZERITS, ETEREEY R AED R T AL, MEL N AAG A HE L
AFm T E R TR IE e, 4ol A ZOEIRAE i Bed, W 2569 7T S0, JHEA TR L3, RAHBRE ) RAAB BTN ESR
PR, AL B W A M IR AT AT R, RIRB T — A A TROBRGUETAMN T &, 5 k6T HA
G FREALEIARAIF R L, LABSFMR AL, G, RIGEE EREF SRR T e, bR Rimbed
W) 2584 T SE A IRAE 5 M R TRM Z e 7 @ AT TR E, PR R A, A TIRAHEA 09 TN 77 ik Ak 45 A 2R & i b )
A TRM AR SEA Y S ARG G SRR IR R

PSS!
e, W% TIEMIRE; BTN MLEF T RAAA

1315 ST TR U ORI RREP 0%, SN T I
s e P A A gy TR SE, R THOSOMR R, A
e R S e ISR L, ML A L
S SRR MR BN EIE PR se R, T R, |
DB, B ST TR R, s PRI MR AT IR R T RIS
R . S el Sk S 4e PO, TSRS, RO,
i e iy B e V. HEREEROATTHE IR R R, SR
. Bl S s g TR B TR, AR
S D E ey, TPV, SAMESISRIE SR, Sy
T H s 8l g g EVVREAOROSRS, BN R, AT
SRR D RANIE G, WD R
RSB T R P TSRPS0 07 5
CEEMA] AR (1979-) | B, DEWFESA, &  FOUOSIIGIIIsE, HEETIRRPIET THIL, &
T T — T RIS AR AR A,

52



BASEEIRANE - $£03% - $ 041 - 2025 £ 04 A

2 HBC FB I 48 AT S AL iR
2.1 HBc e M 2% AT S M IR AE 46 4R

A L [0 28 Py R SRR TP e i X PR 45 F s A ik Ak
Frovbr, PEEEAANR TH N fRE e fiE. HIm
PR TEb R AR DU N L2

RIAEMERE RTRAR: LA AT SR AR R R (L
ZEffTE) (SAIDI) | f=HHT (SAIFI) FI& (s i)
[A] (CAIDI) . SAIDI ( RGPS FFEEN A ) TR
& PP ER ) EEE, SAIFL ( 240 PR EE ) FHx
AN PSS e kL, T CAIDI W& SAIDI 5 SAIFI
MILE(E, FoREEE F SR E ] X EETRPRETE
(i AL X 45 R HEPE A% DB

W EAF MR T FaC EL I 45 () P SE R 5 HAnF b
CERYRES . ISR AT, BRNRERS, &
SRR SRS . RO ME TR R EE RS RTT
SR EEE . RS, XEIERE BTN 1R
BRI R S RE DRI RE

T TR SO AT SEM AT ST B SRR 5 i 2
SEMLE AT AEE R SRR 2R . PRI R SEER), T
EARRE R TR N OkRaE )y, TH RS R, e
MIBLELBE T T RES S RIS Bkk . TmRs K Sk rTEbER
VCRC R Il A gt rl SEtE R — N RR.
2.2 R T L A E

BERIS 59T 051 1B58 R MIRD B W 4% A S TP A
JFEFEE TR G AR i S R E D) A
75, FIFREREART R A IR A AR, HESEHiES
FERGEHEdE, ERAGIRISEEER. X ENEAE
THREIREROYER, e —ERE R ST iE
R, (HEMEE—ERERE, HHEFELHEERAS
FIREEARN, TCEETE 5 R & Z A fhid AN FLei:
KHo

LhyRRHRSEE: S/RBHRE T e — P M O A5
B, THZ N TR FL A R . B A R etk
SRR, B AR ARERE (s PRE . Bk
FEEIRZE) , HARIE R A VAR E SIS T AR
SR, XMOTERES R RS SR, HEMEDR R
R I 4 451

SR RIS SRR IRILE — A T RENLAEERY
BUETIBTE, A T RRCE A R . B
EMYLET, SR MEERTDER RSN RS ]
SEMSRR, BAERRGEERT REE. SR, 2R R
BRI ERRR, W TE RN TRt
N
2.3 HfC B M & AT E AR A&

B T B ARSI FRRE D BT, B TE TS
FEEERAGHINHAZE T —ENHIZ. Hit, Tk,

B 2RI E THAGR R B SIRIEN T, Sablesss]
SR SIOR, SRl B A R T S T AT . 38
ST AR, SRS I IR, RS SRS T
Rk A= RN, HE ARG TS AL

3 MFEMMEE RS M A

3.1 BEFNEAIRR

AR P61 T S0 T TR P 4% T & BB T TR,
FET P e . (GRESEUESERE, TRk ek A
FOGE R, TR B AR R T A S P R
bR, BRHEE AL N G R T, kD>
FOR B, BRI A R .

FET 5 SR RO A H TN . AR BT 77 i
(R T ) S MR R T, TR, A
BTSRRI S PR 2 A R, TSR ATRE S A= RO
Fi, XF B IR T S HCERRAOE | B AR
%, HEWPA R AR 2, AR R & HE 4E BT,

BT B ESEARTETIN: WS GRS AR E TR,
SR 22 (R R C L PARA A B A T S IR IR Es, X
LIS RENS SN REA A BT TEUE, e, BE. &5,
JETI% . XSRS B A A O MR, PERTTIIES
PSRRI, A R S SR SR 30T, AT LASEER
SRR BRG], H BRI FSHE E

TR 28 ST . R, W% SIRARTE
AT g 7 PR AR T 12 o B RS A Dy S R
223, Mlgsse I RIBES B B TE MRS, TR
R A AR . BN, SCFFIAEAL. SRt BEALARRR
N, senSimd A D R O, ke
HIRAREIE T4 SR
3.2 EFHEF IS ERMEE

FHES LRI RS 45— PR Ay JELe M=
RENE MR ) S R 25 S ARl . AP,
PR INEE AT DLy AR & I SRR, SR HE T
R, HRBIH TR SRR R R R B U N
R, REAS R T B R RO S

AR (SVM) « LFRFAEiLE— P A IEE
FIVEE, RIS AR A R T . TR RN
SR EEBETRMIL, SVM REHS T HTd oy 2, iR AR 1Y
ETEIESHTERE AP FUCRD, MifiScERE R FHF.
SVM TERE RIS Zkia i iy, B BSraItRE.

BEMLARAR S P S . BENLARMOE —FhER Bl 1 5,
RS SRR A TR . CERSCETTIA, BEHLSAREE
B S E 2 NREIEE R, DR RRRE, S
FHMEIFATE R . DRI — Pl R R 4y e
T, FEGN SRS A1t FE R T R SR
3.3 R AR B fE S FE TN AR A Rz A

T IR TETTN R R, V2R THA £ Th

53



BASEEIRANE - $£03% - $ 041 - 2025 £ 04 A

TR SR, ERTRAHA, RARABEIEREZA
RFEMTFENE:, eV e AAES BRI A, IR
MIVERE, BN, S5 AR FTR S R A, RETSH)
FRARZS 45 () T FLR I BB E DR SRR A mTAR R , $R 0
DA TSR TS SR
4 Bae i PE TR EY B Az FA SR A
4.1 WBR RS KR

T £ I SEF AR A O B, AT DU EE, e THL
eeE SRR R S R AU e R e RN S T B B3
L. SEGENGERRE, BHREIRSIIRARERS MR
A SRR FRE FINANERR R R, AR
PR TR AR . B AR ol T RS R
{EfEet AN, X TR SRR S a T Y
AR, R AR =4k . 2R E N1
HE—ERRIRNE, Mlles SRR SR, JEH R
W& RSP ATE FFATEALSE, REVSHAIM DT s EdE 2>
HITE A REATAOREA RIS S, (AN sE IR R nT 2 o

BEAN, FET SR A R MR A R
TSRS BEECNE AR L R, Bl ED
BT EREY, IR NN IIREE . R YRehE
EE . XA A B EIRR A SRR AL T = 5 ryss
FHE R, BT XS EIRITIIEAL, REsmik SIS

POt XFhSCi SR D Bt e IR &R R4,
/DT A SR B
ESE5T5EREE, Lasss SIRIZR R SRR O (L3842
TEN TR LRI T TN, B RESE NET RS
MEHFEFTERML. XEFHEETIEAL R T SE5m AIE R,
MRS, RENOIE S EARMETING . B R AL
PRI, IR RES S AR IR B B RN
G, MIIAREETE RO NN | SRR, B
RIS ASEHURR], SRR AR
4.2 KEREGI St 5 R BLEIE
TR T R S i R, P 5 A T S T AR R ) g U

54

1, ASOS AR R AT T et iR TR,
IR EHETAN R IR A S, B A ST
HERE, D TIRREARIRE. BARASA T2
MEZEILS, WS GTlarE IR S SRR R
I BEEEE DT TTHAEUE, FRUEE A ARSI
MR AL A A ROR A SRR, SRS TEARTH
HIIEA TR MR S TR S o

BESN, R AR T RN R T IR SE BRI
FORCR, B R P AR TR E S s ) SR AR i
FETTTHAR I TR e i T A A%
BERBIEARIN, E5ZEAARERZN, HIEmTER
HOREASEAC, XEDUSRUESER | BERRRITIE . e RE A,
PRI TR SIRIAREIR T RO, BEfSSCH bR
ERAREE, BanRplB e T, T HeE
BRI, SRR R A e T i
R, EBE RS TMRLRREE, RERS M A HTE, M
i AZAESF N CUR BE TS R I AL T T FiAnAL 2

5 45i%

T L DU 4685 19 P ] SR P PR S P N B D A
RO EE IR, AR S i B BT R L 2 ) BT S REA T
B, b T HEETIIRI ORI, SR T IR TR AR
HIRSSE TN 5722, i SEBREEFIIEIIE T 12 A R
BfiE N\ T REREEG IR AT Z R, EREMEANGE
AT R DO 265 () R P A A DR EE RO E . VA
GERZ e TR E RS R SO -
S 3k
[1] & Rl i e SR 1], L% 50,1988,(03):58-
62+49.
[2] AR Bl ARG AT SR T )] ARPH = T 5441, 1996,(04):323-
328.
3] DA i) 2 50al 75 BT S TR AR LB
) 248 5L, 1981,(04):3-12.
[4] AEERNI.SEE RS B S T A S AL H 2 (L[] HE A L, 1998
(03):5-8.



