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Abstract

Under the background of smart grid dispatching automation, how to utilize the remote control machines of power plants and
stations to transmit a large amount of remote measurement and remote signaling data to the dispatching center to achieve rapid and
accurate fault diagnosis and provide decision support is an important issue for the stable operation of the power system, reducing the
workload of the dispatching center, and achieving precise decision-making. This paper unfolds from aspects such as data acquisition
at the scheduling end, data processing and feature extraction, construction and optimization of fault diagnosis models, and design
of decision support systems; The application scenarios and effects of big data-driven methods and machine learning algorithms in
power grid automation are analyzed emphatically, and verified with the aid of actual dispatching system cases. The results show that
the data-driven method can significantly improve the accuracy of fault location and response efficiency. Some algorithms achieve a
diagnostic accuracy rate of over 95% in the simulation, and the decision support system reduces the operation and maintenance cost
by approximately 15%. The research provides an understanding framework and implementation path for the design of the smart grid
dispatching system.

Keywords
smart grid; Scheduling automation; Data driven; Fault diagnosis; decision support system

o &b > = 3 = =2 3\ Bl vh & r
e MiIFE B hEEIRNNB BRI S R RZFA
N Sia
Y
V0% sl = ST VA
BN N RE AT AREK B, PE
=
BRI RIE A A FT, oA SR APAE LT b KRN, RAFHOE, FIHE o K BT,
SRR R I H, REHREBRTEN, RERAEPCIARS, FAHELRGERRM, KINRAERHBERE, &K
AL AR, KRB S AL, R S R AR F T BRI, §E MR MIRIES kAL E S D Fok
AV AT ERAG T LSRR, AN ETFRAEZAERRATEIE, 4REAW, FIERDF E4E T ZII T4y

P AR, B T AU S U A R ABLOS%, A R BHIKIE AR 1%, BRI M A
GO R AIER 5 SR IZ,

KA
KR AR AN, KBRS, KD RREAH AL

« DN 7xEETK 553000

W57, (EAEACIEEER AR L, S e i TR el A e A

1815

MEE n] AR REIRIE A LLBIEE T, B AGElTIRAaD
EEE S, AR TR ML S
ATEEE TR, T B AL RS E R S RN 75 [
L, iR RSB . BRI S,
TR 2B TR . R E AR TSR 1

[fEEEN] EER (1978-) , 5B, &%, PEFNEWY
A, L, SRTieM, MBEMBESIL. LBInE
DRERG . —REHNBSZ =R

58

Je o BB I P s SR RISy RS Bt AT
BREESS], RERS SRS SR, ARG AR SR
ASCEFRET : MEEIRIRBIIBEIZHAESE . B0k
SRS HEE S ARG I R T S,
VSRS 5 61 L) [T A [ A7 B S S P 2

2 HERESTALE

2.1 ZRYIEMER R
EERERMIAE B R, BIERERET
B ZWHEESZERE, AESERE. BRE



BASEEIRANE - $£03% - $07H - 2025 £ 07 A

B, LEAEDIFE. AGMEA . WSS, Hd
TRIPAIVE(S B %5, SCADA A48 X 2211 51 IR AR 5L I 41
8, PMU & & B & & RIER M, GEVRHTEmIa)
A A5 B, 10 IED W HE A (b R 3 A0z i s 2
A IBE A5 2 RN SWEEL, TFiEs —EdE ek,
% Ff Modbus, 1IEC61850, OPC £ th IX 19 & & #2 AL
o, FBRER| IR AR ] e ER PR S ERIEIR,, &
Gt B RSN GPS $5IN 2 B H A -7 s R R 2P 4,
DI R A R — Bt o VRO SRR HIAR— 5 126G
ROBEESR, e IR RS E)E SiRE T
MDA ERRREEE, Himd T REE SIS o s,
PEEEUE R, ARSrE R IR E R A
2.2 HEE R SRR
g s TR @Eish, REIRE . BT
s, EAAEREEE. ERSASREREERM, HANE
e E R ARG KRR (IRBIE M RE . AR A Z-score FTIQR
JTFREINSR A, AR EIRE S RS IR T A
W, FEETRSER G, RIEREEISWIT K, R L EREHE
FEECTES
2.3 I GEMESIREL REE
Fa i T R B R T R B2 AL BE D AR O P B

O AGHIRESE IR, RIS INRE SR
A, ER AT REE R IR, TR
&, TRINE SR . B . AR AR P SR
HEE, KEHTEE 30s MEETREICAMEAR . BAEAMN
TS ] AR RS . R =R, TR
S SIRANIAR .

3 WEIZHT IR B &
31 HB[FIEXERSMNL

EMIEIZW TS, BRI TR AR . (RIERS
MEEENE, (GOHLERS 151340 SVM., RF B A& RIF 5
BReD, (HELEARLME N RN 5 2R, i,
RS AR T 2 L HEE LA (Multi-Head
Attention, MHA ) FEEUA] 75 BB IRET o< £, FR2 ARREE
PR (GBDT) BB TE R 5T L. MHA AT
e R SR AR IR, &R AR s S
SN, ifn GBDT fERAFEEENEDHT, ST FMRREEET .

egN, XFHesEEG R, 85| A LSTM. CNN. XGBoost %5
BRI TRWE IR, mRAZIRE S ERRIZW TS iR
HTEILERE. ESEUA 5T, R UM 5 2= shif
TSI FREE . RIS, RIS
FRfa AT, YIZR5E k5 B SHAP B PRI IE DTHRE
AR TR RSO, e OB R B B AR
ESK
3.2 #®A)I| 4 5% RIGHE

ARSI A B& RIFAIZALEES, AR SRR

SR AR R A kTR W GIETERS (k=5) . BAfRIIZREE, 16
EES AR AEEEE. YotEyI%E 70%., Kk
5 15%., MIREE 15%, SIS R RRLS 5 NHE
B, D EARMERE S R AT R T, EYIgd 2
HE | A FERLHI S EE R S, R
MHERESS | AR A A RE

3.3 HFEFEHHMML

Nt — PR HERNZ AV RE ) S T &, ASC5 A
WA 25BN & . BT ARR R EL S,
MBI PRSI TSR, TER S AS T —5 B
PR, ATHEET TS RA S,

4 RRIZHRGIEIT
4.1 DSS Z2#gi&it

BB BE L I RYIB 1 TR S MO T80 KW E A5
BT AGEIERNINASR . RIEL R A% (Decision
Support System, DSS) fFH ¥y AW R A, BIKE
BAEIE S = BB 4SS Z A AR R . ASTEITY
DSS RAZERA, AEHIEE . BREMRIE,
DhREs sy THRM . hAE%

BIREEN RS, ot A FEdRIR, EiE
SCADA., PMU, EMS. Sl Hi, KREASLIN GIS
5%, B EUER S ER SN SR, R
R SRR G R, RREUEERRR ., SRR T
[E1F Vi

FIUEWIAVERE N SR o 5w, (5 B RRimEs
HPEISW AR . ROCERERRE . XGRS . 22 E A
PWDHESFINRE, (BT P Smmn .

BEAN, ZHRA R RIAER . =il AT E SRR,
WRIRAE D AR A RTIR R . 25 SELRRTmRA
(#nReact, D3.js % ) SsLBHRENLE], A48 ENTRN 77,
EUERE VSR, R O “FRORREN . SRR 1
LRRIRET K
4.2 BRI REVREE

IRt LN L B, AR5 ATE T HH4IRE)
(OERBER SRR o (E ARG E i PR | B2
SRR BIRRTEREIRESE, SRS, ¥
SEEARS OB A SIS RS, RN e
BTG, JHES RS YIE TR, W RRENSEE
B, Pl AT TR . SRS AR 2 . fafr
RIS AHRYEFEEEIN . BEESEIEHIE, HA
TR EEIRE R YR ER RE . RS
(e EE R . R 355 ) DIBFTRA

IX— SRR T R BRI ] “HBhR” 4
WREAACRE, BERIPAE RN SRS HERE, PR
Pmmmy bR, dE. R .

59



BASEEIRANE - $£03% - $07H - 2025 £ 07 A

5 REWIESRS
51 KT EEE

AR RN AR S TR ANE, s
TESGHIHE RO EIEIREIGIE & FERA “F
AT WK, — D SRR, B SR
FEEEEHE, MEEE. WREUES; B—mEeE
SR EEE (5 B IAE, R H DIgSILENT PowerFactory 5
MATPOWER 347 HL IR AU Sl 058, i@l APL#20
SRS SRS,

e B EE R T B, R SRS,
TREREIEE A R S EA SR N, X
I B A BRI F3 1 (4 220KV FLE:, B8 26 AT AL
4 BRI AmRIRTTA, BERS B SO
g, REAR | IR S B TR

s, G FE PMU SRR A SOFEZEHRLS
B& “DIaWr—orehdaisk” 1R . [RRFaEA T
TR, FETREARSSNRN, BENESRELRE, 2
FHIAIER SEEEMERT ST R
5.2 2T RURIEN

B 24 s R 2= R RS AR v, R
FIZINR B T RE I . TERTSTERE . EFa . TREk
PEBK I S5 30 Frp B A R 28 R BN R, 2 W R R
SEEIR 96.2%, IRAIRIEHILE 1.8% Ati. HRESIETH
W ER RS, DWriEERT 38%, $ERISWr B iR
60%.

TEXSEREESG R, RS0 EA LA b (22 OE%
BT R MRES) TRIAARTE, mMASEIGER
LEE D7 SRR S E B T, BoRH R AT RIIZALRE )
FEEANTTH, BRARELIREO RS e A, KRR
95.5%; MEAN(ES S RHIZHriEI O FISER A T 0.12
Fb, R REERD RN TR

AN, AR B HE D, ESIARFETEEG
HAEREFEARRE D LI, ERRTRSI R,
BEHESENME.

5.3 RRI MR

AGHFE BTN, FES AN HREEZITHE
rpA SR 39 deHh MR ERE . S EOR, 7B DSS iR
BRAETIG, AN R Y 5.4 S ERE S 4.3 0%, 4
FEMREEIR 20.4%; 59 7] HATHREENTT A% B F AT,

60

A AN, KRR DR EE SR TR
MBS FIEE 3 HT, PR SR A G AL St e e S e 1A

RN, WD T ARBERIN SR AR E, HEETT

2925 15% B H F B4 AR, SItFEN, JRE A E SR

RAHE, 92% WHFAFEREFFERRASEINES “mEL

FPE” A1 “RIBRRATHAMIEED” « RGRBI R

VERR, B ANREE, SCRIRSREPIE RS, I T8

A EEE RO RTR S UERE ]

6 Z5iE
KM NEE B L TR A, WA

T T ETHARIR S EEI2 W 5 o SR SRR B 2. 1Bt

PR L PR AL . FHIERRE S5 S W R

TEACLA R SR okl , $RHH T —EE “fill—iZ2ir—

HE—HUT RN EREEE RS R BIFSERTR,

ZARGAERIEIR B et SR - B B S,

WAEZHESCE . AR TR AR B 5 T B SSE bR

%38
WrovaEie, FAEREIH AR E SR R, ifn

e g, HOGRE T “ AN bR,

LIMIRIGE R RS . TERORCH |, ASRA]

— RGBSR S TR, ERAIE ) =

HIE B E T CRE D5 RN IS8R S0 A i A S0 Y LB

&), M AR PIT” — AR REER,

ERE L N I & AR 4 £ B T AT {5 1 AR T
BRI ERER A SIS, FT AR IR S ok
SRR A AR B IR 24 | . BB R R d2
HE T IS SR E it
S 3k
[1]  AALE R, INES (RT3 & rT A A B L I [0 A [E g

J,2009,31(10):23-27.

[2] Sl B RE I R RSB OI]. ) P HLAL,2009(11):20-24.

[3] Sl B RE AN I B RE RS IR O ). AR L S AR R R,
2010,12(02):1-5+9.

[4] SRIEL, XSCEE HREHL (S T A SR M HI[CY// R i
E¥eT N 55T TIERAZ 2011 @ (S TR se
ERARIRIRIS S, FIRE DA (5 0),2011:273-281.

[5] E57E, 7S, A, 5 B AL s I EE R R A M2 R D] 7K
EAEJRARN,2011,29(12):174-176+55.



