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Abstract: Smart distribution network has developed new characteristics during its extension, such as a large quantity of
distributed power supplies and supports for users demand interaction. Thus, the operation and management of smart
distribution network is more complex. Big data technology is booming and provides technical support for improving the
operation and management level. The application value of big data technology in smart distribution network is described.
Then, four potential application scenarios of big data in smart distribution network, data preprocessing, transmission loss
management, state estimation and health evaluation, are systematically analyzed.The network security problems and the
corresponding protection measures of smart distribution network in the context of big data are expounded. Combining the
problems in practical cases with feasible research areas provides an idea for building a smart distribution network operation
management system based on big data technology.

Keywords: big data; smart distribution network ; operation and management ; health evaluation ; network security ; loT

0 55§

W7 21 A B A R B A DR e i Ak
o VR RN 15 DR A N, A% 8 R ) I o) Y E
FIC Fi DO 2 G 3 5 [ I R B T F 0 A SE K
Ji& L HA A 3R R R B0 4 A R B Ay R
A SRR UREHET XU B Sh A B RAE ), {7 RETC
FL O (19 a5 B AR SO A2 0% o IR R A R
R R BRI A 0 R ) BBV A A AR AT

s HER:2021-03-02;1& B B H#A:2021 -05-28
BB : i E Gk TR A R wIRHE 5 H (319020-7)

filf AR SF 2R A Tl Al , REL 200
LSS SN A (AN L €1 Rt
iE" s 25 B RHE 2T R R R R R
TR BE A7 0 RS B (L A7 B T FRL T A 8 RE TG
L™ B R 5 A RO 75 S T s A RS
IR REILRAAE o BRSO 7ERBHE T R Ok
ZWE T RS 3R 3h 7 A AN T REB AR5
B REC L I, T X ST B 3 [ AR AR T R
YRR HERL o AL, B 1 LAY B R Rl HR LA 4T
i 2N R B B H R T Be G pR o KR £ K
A i SR RBE R DB, AL 7~ IR



<34 - Ad R

% 43 %

> or A e A5 A T S (Structured Query
Language , SQL) F4 [ . ] MLALHE AR 55, X v 1 £5 i
PEAT I A A2 I A 5 TR R RE I L M as A G
BEE R0 T 52 i R BEIC i I A A KA
WRAYMNE

2012 4% LA, I — 1l 52 B AT Ok B2 1Y
RE, KRB EARYL 2 b T HHR R 4l | R
SR 5L R I, 7R ) AR G, e A A
TP T — S R AR AR e AL AR A R P F 5
SCHR [ 4 108 C v, 10 il i R Ao 7 7 A B L A L A 45 i
B TR 25 KR I 5 64T 1 bl R
3T AT LA g I 7 4 T R T H 9 14t
AIEEE S SCHRLS TN R B H AR AT 25 18] 7 £ T3
)72 B, 3l 1326 i R D) 2 8 g A Sk B A L L A
BB TR TS, B T B H PR HE R . S
Bk [ 6] 7E % FE K-means 432 1 B Al I, 456 Apriori
A 2 T R ) 2 A B R AL L, SRR /N T
PiC P P 2 iR S T . SCRiR L7 )y R B T 1 2
— AL ¥ 30 0 THC F, P9 R A 52 I e I A )
PEAT RIS 6] 5 oL, s B 1AL U SO HE
R B TR] B X TC FRL 0 40 4 3 A £ IX R A
SRR O, SCHR (8 Jd i KBz B, Z 4
SR HT 10 KV BCFL R B AR P S W S D, sl TR
RO PP L DA R, RORAR T T 2t W R
ERCE . SCHIRL9 1T 1 — R 200 v 1 B8 4 A
KAEIIHT 75 P DX I E] AR PR R A L N 2
A i P I XS, T, L R T A 2 T 4% B 1Y)
855 P11 F 4 BRI BE S — PR B TIC R 2 4T 20 &R
B8, 1ZFR G F T AR SCHR T IT R IC i I 19 3 ZE A6 1B
TAE. SCHRLI0REEEE A VBB F & RGN
g R T O A R R R Y o A TR, A 4R
2R A0 LS LA B TG A I R ARG 40 10 A8 K
o SCHRLT IR H — T 5 B 3 it 3 0k i AR
FETHE BT RO, IR 56T L 1 KRB S BB R
£ 5 I M il (Supervisory Control and Data
Acquisition, SCADA ) £ ¢ £ 1= AU HE (RG22 67, A
BT N TR B pRtl e

2 B RTIR 75 B O HOAR $ e R BERC
W3z A8 BOK P B E AR L AR SO B Ak
PRI R 0 45 A5 B RS A T R BB IC H o 4kt
JRE B VFAG L K KB 3 52 1Y M 48 22 4 B 4 55 5
T T, 20 A REE BORTE R BEC L 012 748 2L B
TR 55

1 KEERAESEEEMNPHINE
LR, B8 £ AR IE 52 B ATk B 2 1 5

T 2% B EUR Aol SE LR AR T R 2 80RE
NARA S SR, (H K WA T K3l 2 Pr g
J1o BEH R BHOR AP X B AR A7
Ir M S BOR S I TR I BEOKR IR T o A 2UAF
filf oA TR R AR R PB AT 4
S /TR NN S €1 o [ RO S PN &K 5 7 N B
RIET

B AT R 15 AR Py i A A, Rl £
ARIEBE T ARA PR . BRI, hTiHE
PUIFREPERE R B $2 i , 7R PRy P isih i A v 7= AR Y T
ERE AR LAY . BT R R A 2L
3 AR 2 R, AN AR W] B A R R R
111 EL AR AR 210 1 R 7 A 1 2 8Os w] ] T il PR
IR FT , T HE S TP ATl BRI A o 7R 4
AT 3 X RARTERE S B A R F e TR
SR 3 A, Al LR iR W T 3 s A R DA i R
Bt o3 A L A ARG < AR SR R VRS L (SR AT A
P SRR BIOREE EBIRMAT L R
Py i o 3 R BAE SR FE e R
F ST 2 P 00 58 3 AR DG IR SR i, G 46
AR A R AT A P AR UL B B O i

N 22 1) S B I, I R BB R T LR
PRI T A AT , L R ST AN Ao [ 5K
HL A R R EFE AR S 8 R ORI F- 65, B 763
i O R H A 254 5 e ol S 1T 1 R
TEM A, e 2 23 Wl 55 BB R R . 2019 48, [
T A R I R TR R B AR =5 R
Kol R X e ST — AU T BRI B T
DRI R 5 B ORI 55, 7 807 A A8 s
YEF- 5, SRR ) B REF s B R AR R

T, B RETIC L I IE A7 7z 848 PR R AN 58
IO (A R 2 4 0 A S A, 2R
TELL T ILASTT

(1) T LT A8 R0 4 32 M Al A RE IR AY
NFGSE K H, L B BETC R I A 9 4 25 4 RN 45 HR A
ISR f i ANTTR WD R YR
RCELIR (RMS) LA B R A S T it 1 07
VA TR 32 PR AR, R 1 i B BRI 7 R R
SR AN LA A R A O AR

(2) B i iz A7 PR A& B At T LS vy A i
Pic FL IR0 ) 3t el i A (4 PR RS BT A
WEFEM R 4, 8 REC L 0 IE AR 7 AR R ) 22 45
AL FIAR S5 A8 A B dhs , 3 LUK sk 26 R 4l - B0 A A+
PITREAZAR AN A o AT 42 4 X LE RO 79 1A
(L, A PR B i 3 e R T R 2 27 A e
P L S IE AR A Rt — 2P 5T



% 8 Fhh,FRMBEFF TR MEEEET AR - 35
2 KEEHATER SRR MR B2 RO
2.1 HEFLE R — EERNEREN

P FRL X T 2 e T ;%%%3 R S5 AR
ALY PN e L F E R Sk
BRSO TR 8 T anmunnn fuunnuancl) SO u RN AREN
S5 O RS 58 R 2 06 S50 0 2 9 p—— .
SIRTT . DRI BRI e R HA R R g — s
AEIRA L FAT 0 55 RO R A 5 K
[ 3 FET VAT LR 9 85 OB i [ 1 ) L
A LI B0 5 A UL 5 R +-

452 IR RO 2 AL X 0 06 W 0 1 1 4 AR B 1

P A TE AT HE U0 A B A R B R Y 2 )
J TR OB A TC R O 5 TR DO A A 8 T B A 3
B BT BRASOR

AR VR TR A R Y 2 — (4 A X T )
K (GAN) B Z W F A" . T GAN [
A¢ 2] [y o 5080 1) 728 A R T HG b D i LA SR R
AR 22 [R] F sf 28 AH S, PR GAN 4Rt T —Fif
A R SR BB S A 58 BB R T AR 1 i
B, G 178 . GAN Hy 2 M 28 2% 40 %, 4
SR A AR AN 2 o T s A e O B R A
NS FLSEREAS | Az BLAS R AR AR 25 (1] Fr) M 75 )
W R R s (], Sl U Rk R ) SRR
AR RO 53 A0 1 A OB B0 S 13k 1 551 245 5 1 0 )
i IR R R B SRR AS AR A O T IX
I3 AR BSOS I A R . 2t 2 A
25 W25 (R X B I 7R I 45 RS, AR o vl A
A S BRar A BRI . DL, 70T TR RE I HE 4
Pt b R, RIS AR A AR BUREAS (0 B0, B e Bl
TECRI 1) S B5CH0 ke R A 7 o 1 7 BT . 5
A, A X A R T R O 50 A SIS S A 1 [ R, 7
GAN ] LA A= BTG Z5 1~ B REAR , DTS- 25K
FREAR A BEAEA BB, i 1 5 SRR Y 432

PERE™ .
2.2 RESIHABHEERERRREE

R T R TR P R A | R N T 2 O it
I TTRRAR LS 4 AR , I il 2 A 28 1 8 e T P TR IR 45
(EBLI N R e 278 i e oY ) S B
HEMRIT RN . T H AR TR s R A
FEAE R R B IC H I FME B R RS R
S BRSO T S PR AR RN Al I H 1
WA, T S TR AN
2.2.1 R MR AR

R R AR H R s R AR 2 A T AR 2 ]
N R T BRI B RSA B & . A0

1 BT GANHERERLFE M E R i Ab 12
Fig.1 GAN-based data preprocessing in smart

distribution network
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