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Abstract: Power distribution networks cover a wide area and connect a massive amount of equipment, which requires

substantial manpower to perform inspection by traditional methods. Considering the scarcity of labor force and aging

problems of the equipment, it is urgent to replace the manual inspection with automated means. With the development of

cloud platform, big data, loT and integrated energy technologies, the technical architecture of a power distribution IoT

operation and maintenance system is evolving with the digital transformation.Problems such as massive information access,

unification of models for multi-source devices and cloud data security become increasingly prominent.Thus, a new power

distribution loT operation and maintenance system integrated cloud—edge collaboration and edge autonomy is proposed.The

cloud—edge fusion system makes decisions at "cloud" end, implements intelligent computing closer to "edges" and makes

collaborative operation and maintenance for cloud and edge.The system is flexible, efficient, open and intelligent, laying a

solid foundation for the infrastructure construction of power distribution networks for integrated energy.

Keywords: integrated energy; digital transformation; big data; edge computing; digital twin; smart grid; power distribution

network operation and maintenance ; cloud—edge fusion;edge autonomy ; Internet of Things

0 55

TS AR [ 5 WA 4R A G RE TR IR &R B 1 i
Bl IR AR R IO AR X — P 7 v 5 A
i e T KB — RO B L 1 R G, [R] I DA 5 v 1
B SR S REVR LI I I B4 TR F R Y 2 22
7 B RE PR AR 7RI B 00 ER Y A, BE R $H BE TR AR
7 R AH BEURTH 9%, 7R B0 AE 1 A9 XA B0 5 (A
I, B BRI % SR R T Y TR
R O AN S L A e T FL T ) ] S 0K T Lk
B N RETR ELI R R ) — FR B i

s HH8:2022-07-22;1& @ HEE:2022-09-26

e [ e v 190 5 e TR P AR e s ) R Z
AMFEAGE— NS BIA R B ™ s
HLA N, A% 4t B TC H 32 4 3 0l 45 1R Ao, an
A B Xk 24 i A B R I HEAT A5 B AR R AR AL A B, R
TN RR AR PR AR T T R A i O ) R
RE TR 0 K R (R 5 5K, DA g e — A B P P 2k o 2
PEHE LB A B 4ERE ST PR R T SRR —MEAR
WFFE AR

BEH LR MEAR BB, =1 & R8s ik
PR RE TS SRR 83 K55 P R 3 R T EL )
BRI — 3L, 1 58 ) w BLA 24 220
7 JRE A e R T 249 600 3 A BiL L 5 X8 GBI
PO IETERC TR RE AL S, R s R T R e



£ 26 - %

L RR

% 44 H

AR ML NS Bess C G BN, B RE &5 2R
A URIITE1 IR QU A R SN ) - BN B BTN
PG S 43 BT BAPIR S TE A -5 01 0 45 o R
R RESEETT 7 o BT 5 BEEOR T BOR WX N 1 %8
PN JE C F O ] S M AT B P | R R 10 %o
Tic P 19 ) e ol S5 TR R, A SR —Fh = i Rl 3
%% FYA B9 LG A ) IR 08 MR R M O R R
“mImE R+ R R+ n AR s 4T
LA ARG BAT R R TR RE LR
PEBIRE AT

1 REEGER

1.1 &R

Jic FL ) B A AT 15 SR Tl i Sk 22 PR A 1Y
FE N T D45 A ) 3 2 0 52 2 i 2 RER AR
RGP AE 2R, T B R R R R, WA
T

Z BB IR S A LA R AR B . 2= v i it S A 4K
I 1 28 B0OM TC PR ) 102 AT 5 T I ) O
PRER™ 8 i A B k26 24 b X 27 B TR
At 2 T BRI 28 55 98 B R0 IR 55 o 1 PRI
B ik — IR R, 22 fig F G0 ) G o B A ol H i
M) BB . NGB o A T TH R
R S5EFMRS ARG MRS s, TRt
SREACAST BB RN U, w0t B R e AR 55 T Tt
SEARR I I I S T A AR R A A T R 1T
7, B VPN S L& 2%

RLHYIE =&

BRg5 v
N AR

s s
SR 55 EYEIRS
VPN AN M EGISG, 114 )
Mgtt, https,  websocket,
RPC, 104, 28181, [H[ B M

puLe ST

AR
==1

o - B 0H
AR il g

iR
==1

& s S~ 0H
WA s

E1 BBYRZLBESEREN

Fig.1 Power distribution IoT cloud—edge collaborative system
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Fig.2 Operation and maintenance of
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Fig.3 Architecture and data flow of the power distribution IoT operation and maintenance system
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Fig. 5 Cloud-edge collaborative operation and maintenance
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