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Big Data Analytics and Applications in Smart Grids:

Improving Power System Automation
Yu Qingin

Qixia Power Supply Company, State Grid Shandong Electric Power Company, Yantai, Shandong 265300

Abstract : This paper focuses on the key role of big data technology in improving the automation level of smart
grid. By analyzing the application scenarios of power system operation monitoring, load forecasting
and management, equipment condition monitoring, and fault diagnosis, the paper shows how big
data can help power grids achieve efficient, safe, and clean operation. At the same time, the paper
emphasizes the importance of adaptive control technology, artificial intelligence and machine learning,
network communication technology and other key technologies to improve the automation level of
power system, and looks forward to the broad prospects of the integration of smart grid and big data
technology in the future.

Keywords : smart grid; big data analysis; automation; energy management; electric power system

515

BRI AT AR, DTSRRI, BB H 38R, B RGH . FReMIEN i — RN RS, a0k
BERFEEER EER, FEREARNIUCRA R TEAR, NARGHZE, WAL BB T A RE. KR L5
FOEEZL A DT, HLAE A RE L TP AR H 352 B0, R A0 BARESE LU ARSI 38 . &0 IR E S, i
o, KBRS EASIFE ECEERER . MARSHEB TR P A TR, ORI ENEE . #a28. A HREs
S AVRIZ IR X SEARAVNME, S RGRIE SIS, S TR A S

TR R R A R R R A AR R AR A AN R AR i Y
RN IRER, RIRSCLIEA B s

—. ERtENNEXS LR

BREHL, SCPREMGCRM, 25 FT et E B EoR, @
fRHOR, EHEAR, WM AR, IR RGN, &
R, . BB TR % RE M Bk R HL
Tl & N REIRA AT R P R 2 FME . R R S

—. EaeEMPRXHEITREAR

FEfF B S B RE LR IS T, B RErL M B SOy T &

BTN TTHE TR . HAOOAE T ek BT, it
BAFERRE, THANRGEH IR EOST. TR,
FEANED KR, BRek . RS RSB
ARFEH T RAR AR EARE T, T SE 2 A3,

FHETTH R, TORBIR I AR MO, 1N
—FEAHAR, REIREAEE R, i, 4B, SHTRE
RS, MR M ERE R, HERRIN 4V K
£ (Volume) | i (Velocity) . Z# (Variety) FIELSHE

2024.3 | 063



EBJZR ST | POWER SYSTEM

(Veracity ) o FERFBEHLMIH, RECHHAN N AR T PEA
B, SO RGBS T, BERURTI RN R R AL T
Rl SRy, mHsh T il & .

(—) BUERESTALIE

FEEGELM AT, IR S T RS RGN
., WERERFR, LRk BIRSS, XLk &S s kg
MIAASRA, ST . SR, WS EESEL A
5=, TR S, HURFREBAAAR, RN
ZHT, IR T R AT, X A A R TG
WE R, IR T AR AT — (A B DL G — 4, DAK Ab R
SEEMREEAR I A e — 1t TN RS2 AT TAEST
RSB

(Z) BiREESEE

e M AR ER, HBMER, IG5l
i, PESR RIS R . T RO AR TR £
b, TEORMAAEIE ., EHREHEEESHR, X
ARG AT A | (UER IR e, (RIS (4L
IR AEE P, AN, BRI TR R L
R HIRSIIRIRE S, AR AERA I o]

(=) 8BRS hHEE

FEREGE LA, SRR AR S B E M R, ©
BT —Z5 kK E PG A I E R XLy s
KECHUMAZIE . BN AT IR 7 51 40 A7 S, SRHk
FUMFZ A8 B R RES IR R B 2 M BV AEBE R, B, ERTEAH ]
HWR L i B 2 — R B, AT Bl P 7 2 ] S A M
FE P B A ST B SRS AT TR AR (DL A A s o 4, DA
F RIS ARG AR [ PR A AL, O AN
A LTRSS SR AR A

ST AT REGE AL P s B A A 3 BB W
ISR, 3O 10 15 #5 TT Rk B e s L I s A RS R
WA, IR A AT L T AT A 5 A I e P A ke 5,
TS T FL R G PR A SR TS S G R, AT A A R B A
P B AR

(@) AR5 HA

FHa a5 1 R A 2 LB . B B AR AT X
JEBZ IR, R BRI, BT EOR AT AT Bhis
1 A G H R A AT IR A, R AR, IR R
Fopss U sErd e SRR E R RS (GIS) T H, 7l
DI E 2B m AL O 2R B, I B R R . 6
FHETT, RER AT C 2 sl S
oRIAR . P BN, AR T T o R G 3
AT REALREE

=

=. ABYEEEEEMPRNNRARTSR

(—) BARRISTHEN
ML) R GEis AT I T2 A PR RE L I R S ME IR O T £E

064 | ELECTRIC POWER TECHNOLOGY AND SAFETY MANAGEMENT

XA, REH B B T BB R F o 45T S L
PREREE ., AT o AL rh 2208 B AR IR A B R A5 BB
RTINS e e R A0 M MEEESE, B
X B S I AL 1K B AR O BT AT A5 B B AT A
A, AT EARRZDS AL s AT AR DLE T PG, TSR3 H A S
WAL, WM, AR Y SIS R, 7 R B [ H
M, DAGRES L B FRE e 4o oAb, it i S Y SR
AGrAT, BEME S R YA B AT R S AT B, O R A
RFOAR SRS AR AL S IRFRRY AT T A (LR 5 T 1R
Wz 0, o T AR BT RO S I E TR SR 1 T Rb27
Tt o

(Z) AERNSERE

BTN 5 B ) R G A I T AR R, KB
ATEL AT R AAT R . RS P TR Ao
FBENER, TR R TR S O R X SRR T
AR —BUN A R RIIFRR, 5B AR E r Bt T & B A
g N S (5 = o NI ey 2 ST ey e S T )
EREARIIAT, AT RS T A T FURFAL, - SEBIRE R
SRR, 515 P A R e U I Bk T A, TSP (R 2R
F, MBI,

(=) BEREENSHISISH

TERFRI & LB T, R R M AT S W 2= ¢
HERIEA o KRBIEORMN, Lh A% f 2 L SE
TEHIREHAL TR ERPIR SIS . K& e i Ll ae
MR 35 A OIS | IRBh . PR REESAL, JPRX R
PRSI B AT R G o WS EIHEIBOR, WX e B H T
BEACTE S AT, PALEER N T s i etk ot — B3
IR, REaBa M, WA A AT
WS, I AR RO R A, AR R e A T fE
PEARAEE A

(M) gERERSHARE

B RE R Y R AT A N T REIR I LS R . eI 1
T, REIRHOR 3G B R EEA . el X1 =Uae
P AERERGEMTFENI ST 4 BRI B T 04T, B
PTG e NN X O TR SN A 85, A BT

TCRBIRRCEL, 7T AT RHERBIE A IRCE, BN BRI IR
Mo MeAh, KBS HTILREED ) F R i B AR B T a7 hEf 72

INSEMANZE B SR s BHIE , BIORAEIASEI S BOATYE AT
T LM YRR TGS . X —FRAIZEHE, AU T B &
A, 0 R TR AR S T A

(H) BASHIR

RATTAHRE T, T2 5ELRFEEm, Zaddhht
K LTk e KRB R T 1A X S B AR H e T,
R NTTITAM SRR R . MM B, Niiass
FHROE T BRI SR A o (BRI RTTIA TR,
Ay G HLAFIRTAL ) P BB TEAT RO T e, D T
U, S SRR T A T B SE B



M. =BARNDERFKENCKTERXREREA

(—) BEREFIER

B R A SRR R G A B P RIS, AR
RGBS L ACHDE VBT o IX B ATE T S N i
RGBT, ABRBEERIGR, DR RS R E LR
MhmissT. ARG, REREE). RNESI LI M2
B WAHEE R, BIE RS R AR A RN
popEety T AN E PrivE Gy o Sk Ra kit Bt e PivE LN
B BIE A AT B R0 P2 1 45, A2 B 422 e L
RO S 2E IR A, AShIRE R G A, LOAE
TR ERESR bR 0 BRI R ELHHR RSB H, IF
o T HE P SR o ASRT] P I L A R AR 2 B A TN G 15
R, T AN RS S R S RO AR RN, DA R AR SR
AN

(Z) AIERESNEES

ANTHEGESHE I AR R G AN, NER
GERRRRIA L . BRI WA TGRS RO T IR DR, AT
RESOAR, FRlRWEAS . WA S FOURRA R, fMiGRh
FGEREN N R TP ST BN A AR AT OCIR,  ITT# weg he
SRANER AR, R R gerh, AL e DU T g it
W TR R RPRAA, VAT AR I ST, S T
I LA . R TR H SRR, PRk —
B NA rD3R, S ARTE RESR AR . R TS AT A
PR B TR B EAR, ITiAS 5H R R
Wo RT3 o S A R AT, BRI iR A
WIS FPIRAS AR R, S ALY T St

(=) mE@EEER

WEZEFHAR N R AR, B RGBT,
PRI A A T I, BB ERORR AR, )
ARG & IEAE IR GER & B A 24 [ 56T TP piE 1@
M &AL, XN RG A SR T R RT3

243t

o FEMGEEREAT, SRAFHERE. RLEE. DEBESEM
ST I N TR RS, S EEDE R . IRIEIR
FHFHRAE S a0, O B R GUE S e . Jeki
HOR, W0 Wi-Fi, 4G/5G5, Wy A IR e 2 FRS s 437
BETER], T 0 FH et b XA e o g, R T A
IR 7o

(M) A& BESiEEREA

SRR SRR PR R R, AR RS A ACT
HIFEFHHEAE TSN 1. Ak B, RERIHEE. XUAE. 0k
RMAE SR, (AR AL TN BN R G . (HREEIAR,
HIAERE . RECRERESE, NN ) RGBS I TR U 4
BEY EEL R, EAMRE B SMHAERARN LT, ARG
DASEIL B pe s A RE SR P AN SE SIS AR . i, A =R
RN, (FEERG AT AN E R HRE, TR K e e i RERL
NI AT e R AN, fEBE RGO TT DLy B S ik 7 1 2%
B, REEMEhEEE . U S i R R (AR R
J, A TR RG AL AR HIMAR TR AR

h. &RiE

BIRE LI S REIREORIEL S, U R G A BT R4
TR T T ARA LS, AR, 6 ZHRaT,
FATAT LASE R A AL 0 R G s T A, T AR R J
B, FEEHEIR AR . PG AR . N TE RS PLER
P MG EA, U B S R AR BRI A T
K, Kt SR R G ESMACTRIRTE, MRS
R e BURRRIRR R, Ak, REHEHORARHTEEL IR 17
SRR, BN S BRI SR EN RS, H5
FABE MR, AP . IXEREESEIZE &, D ATl ok B
ZRGEIAAS S, AT, WIEAWREA, BaEmmSk
B EARE M T RS R e R RE IR PR Z M R BTk

17550, SRR, M s A R RE RN A T [T]. WREREE, 2022,41(13):23-26.D01:10.19968/j.cnki.hnkj.1003-5168.2022.13.005.
[21RERL BT REIRHAR N A RE R Mt R G ge [0 ], HUACME, 2022, (10):28-30.
BIE M, %, D5 AR R R G g & B REUE A Irar e [1]. SURITALZFERIE 2L, 2022,12(07):114-116+149.D01:10.16525/].cnki.14-1362/

n.2022.07.042.

[T, ZRzAR. HF RN REIR S HEARLER R R PR (], JogeaBeRL, 2022,19(13):117-119.
(5] XBI. T [R5 PO 1 F ) F ) KR R AR AT [ 1], FHES AT, 2022,(08): 7-9+12.D01:10.15913/j.cnki.kjycx.2022.08.003.
(61 ST, Sk, A2 THnAAEHL RN ) REERSCERR N [J]. BSIEIEAEIE, 2021,37(12):39-46.

(MET. KEIREALER R e [V ], RS AR, 2021,(12):82-84.

[B1TEAR. I HEHM AR IR AISCEH AT [T]. S HERR AT, 2021,38(10):116-117.D0I:10.19339/].issn.1674-2583.2021.10.052.
[91EH, Fz, Dk - XFE, & TR AE RN FE D KRB SCERORAFSE [T]. AEHIK A, 2021,37(08):123-126.
(10175, FBiEit, Hz. KREUBHEARTERRERR PN IR R [T ], AR EHAR, 2021,17(15):37-38.D01:10.14004/j.cnki.ckt.2021.1443.

2024.3 | 065



