U ER TR

2023 4F 5 H

Electric Power Engineering Technology

2K FHIMY 44

DOI:10.12158/7.2096-3203.2023.03.006

HE T — Ek e By 22 U5 EL I G 2 2 38 N A ] SR

Bt HRAERT, wOEBT RRD, B, k!
(1. [EF A WA R 740403, 5T 100053
2. AR LS T AR VIR HE ST 210096)

H E LGB XN ERGAIABM T, A EIA LG LR, PR E—FE TSkt 5
B X AERNERREF R, FATEETAR BREFHNATLASRAESERAGT S, BB EBEFH
B AR BAEABAT ERAREEZ, AA T LBTAAY LRSS EERZARN, 285 % X8R THER
BAAE Qi pRAEIEITRE, EARBEXZ EH AL A RAERGTR T, A0H A2 AKX LR F 6
PR AT AN RAT BN A, S LB B AR XL IR G R AT I A RIEA A5 XL IRAERRE
T F T ARG R L REEFTREL, S5 X B R E R A RGEEAT RN, BT HEL LT
AR EGHE, ST T4 LRI T FHIR R s 49 A 2L,

KR : AR ; 0 X Bk ; 54 XIEH ; — S 36 7 F 58 FEH A

HFE 43S TM732 XEFRE A

0 3l

AT 2R R DL S B B e e A T B R
P X PR UL SR S AN E T e
A B AT R B oy A AU U T A S
N . EEhAEE RGN 2 A0 A AR IR
WA M F LR R A ik e s AT

H RTVE M B e Rz A7 4 i 00 BF 9 3 2 T 4%
=7 TR IT < BRSOk B 2R TR
Wezh' SeUE L BAR Y . SCk7-9]
et — S M A 1) KL T B2 s 43 IX A Y 23 X
PSR, X 2Ty AU A (AR R R AR
2%, H R RE S IR A1 Dy R 2 B, TG ik el o7 41 2 48
L4 R HAR. SCHRL 10 ] 4t —Fh 5L TR & fif Bk
1) 22 B s 425 1 SR, 7T PR AIE B H T B A
HE  BAUR A R GAREF B IF T kg — #6458
A BT AR A O R, TS XK
By R, M A i RE AT AR 32 BN HIAE  iUAS S 40, 3
HRE 1]t — g A =X 0 8-y B[] DG Ak SR s, 4
PR AN — B RE A S G, FE o B o A 2
U5 5 SRR T, R 2 TR B AR, (H L Re S Bt
RART V- 200, R 7% 18 22 20 43 A =X R R] (9 2
FArRCR o A A IR R BIRRE I R A, 3¢
HRL12-16 ] [AAE 5L T — S50tk B $2 1 U -fay D) R Pp
P SREm BT O 455 o e 4R rh B Tl AR
T B RIS 18 % A — e R R
WA B H:2022-11-18 ;442 B #7:2023-01-17
AeRE BEHAMAFEALFTHA A (51922028)

X E RS :2096-3203 (2023 ) 03-0044-09

JIoh, B SOk [ 28 22 41 ik g s T )
DR ITETE o (14N STk [ 20-23 ] ik RE
FAR A ) 2 R A BEBIE T T 2 2 O A S BE Y
ST BL, A R TE A AR I B B[R] A D) R Y
i, FE AR B R PR AR A 73 A 0B TR RAT BEBLIE A
LR L, T 00 8 R A B ol i RS0 45
WM 18R IA T Ik 48 %, i THOBUE S B Tk
Pl om0 ] A — R b S B BT Y 2
R AHFEAR T B2 IS PR ARG B . AETC IR
BT 25 PR T H T ELX 845 2R AN s R RIS 1, 40
A ERAIEZR 48 Hh 22 2 A X R Y507 4%l 7 5 R R
RET e G 70 oL DRI I T AR i A, AT B
P TR AT R OB f R ) [

BT _FIAR RN, SCH LA S B A F 22 41 )
A AL PR D25 BE D B9F 5 H A, 22 1 — Sk At
AR —Ff 2 R B 3 N B A A SR . T RS
FEAT AT A B A, 8 e AR AR A B S e ik AN, 24
oA S IR AT H O B T s AT RS DL R S
TR el , e o S i B2 2 e, ELAE G20 B Ot
IR I RYRTHR T, a) 5230 2 21 00 A SOG IR ARG 1HE 2D
I — BRG] R AR 3 5 A oK, HF 3
A A 5 2 SRS 9 T SR . 2R R Y
D7 FCIRAE 1T B P i SR W 14 A7 R AT ] S

1 HREMGHS5ESR

K15 1 SR 5 22 A i IR A B
Vi BC 2 R, R 3 e 5 I o R A s A I B 5T
. P A g L IR, 52 R DX B ] By 23 O A T %



45 AR A ST — BRI Y 2 U RC I DA D SR

SCHERE A BIEBIINE B AT, 38 ik 25 e 45 ik g
SFHOCLLP e IR D R gl . Bl A BOR 2 [ 7
A AR IR, TS PR 25 o0 i AT RS DA
AR GLN A BE SR A A T R BC R AR E R R

5817,

xbﬁ_‘Zl_D_ — ELifi
‘EEJWE - - Fﬁ Im

B

g

o
NRNSNEN

oy
F‘&
i

HRO ppemgey,  HAB
- AR < B

1 SREEREMEHNTE
Fig.1 Schematic diagram of multi-source DC
distribution network structure
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Fig.2 Topology of communication
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Fig.3 Control flow chart of each node
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Fig.4 Fluctuation curves of sunlight intensity
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An adaptive power control strategy in multi-source DC distribution

networks based on consensus theory
LI Fugiang', TANG Maodong®, QU Xiaohui*, CHEN Wu®*, DONG Ye', PAN Yan'
(1. North China Branch of State Grid Corporation of China,Beijing 100053, China;
2. School of Electrical Engineering,Southeast University , Nanjing 210096, China)

Abstract: To realize power dispatch and equilibrium in DC distribution networks, a distributed adaptive coordinated control
strategy is proposed. Based on the consistency theory, photovoltaics, energy storage and other units in the network can be
considered as the same nodes involved in control, where power deviation and equalization coefficient are chosen as state
variables in each node. By the interaction and iteration among adjacent nodes, each node can adaptively adjust the operation
state according to the dispatching command. On the premise of effectively accepting the real-time dispatching command and
optimal control of energy storage, the regulation ability of distributed power supply is fully utilized to suppress the power
imbalance of internal load in the system. Meanwhile,the power provided by each distributed source is proportional to its rated
capacity under different operating scenarios by adjusting the power reference, and the the prediction the output of each
distributed sources is not required. When each individual distributed power supply loses its adjustment ability, the balance of
utilization rate of other units can still be ensured. Simulation results under various scenarios verify the effectiveness of the
proposed strategy.
Keywords: DC distribution network ; distributed sources; distributed control; consensus theory; power distribution; dispat-

ching command
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