CL PRI ST AR A SRR

EHERE

DECTISTION

C ONTROL

20 2 Gedi I ik R 0 2K S e AR A
FTHE, IEKET, TR0

S AL
TP AV TR . 22080 2R Gt I R [R) oA X SE B R UL AR, #5] S5 U R, 2024, 39(11): 3801-3809.

TELR B2 View online: https://doi.org/10.13195/j.kzyjc.2023.1122

LT RIS HA SO

Articles you may be interested in

SRR A TR R i SR DG A SR e L T AR H]
Improved fruit fly optimization algorithm for solving constrained optimization problems and engineering applications

Pl 5HK. 2021, 36(2): 314-324  hitps:/doi.org/10.13195/j.kzyjc.2019.0557
DA Al Fi I B T REAKCOR AR T 1 2 T S

Spectrum allocation strategy based on energy efficiency optimization in cognitive smart grid

PR 5 U5, 2021, 36(8): 19011910  https://doi.org/10.13195/j.kzyjc.2019.1448

DX TRVECAT E AR 3L /K 4 18 B2 -5 P 4E S D Rl Ak
Collaborative optimization of interval number reentrant hybrid flow shop scheduling and preventive maintenance

P 53R, 2021, 36(11): 2599-2608  https://doi.org/10.13195/j.kzyjc.2020.0973
BT RS E 2] 5k A AR T K ZE 1A BE O Ak

Scheduling optimization for flow—shop based on deep reinforcement learning and iterative greedy method

PRl 5P 2021, 36(11): 2609-2617  https://doi.org/10.13195/).kzyjc.2020.0608

LT DI )47 ) ) E R 8 P 5 P T RS 8 S
Voltage equalization strategy for series—connected ultracapacitors based on cooperative control

P 53R, 2021, 36(8): 1997-2001  https:/doi.org/10.13195/j kzyjc.2019.1736


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2023.1122
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0557
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1448
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0973
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0608
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1736

393 5511 W = % 5 xR Vol.39 No.11
20244 114 Control  and  Decision Nov. 2024

% X 2 S i P 111 [5] 57 A0 TUSERT B REL L

TSk, FMER, ARkt
CRAEKZ (5 BRHS 5 TR, JLH 110819)

O ZHU0N T T BT AR A B R A R R T A B AR A, X, B R N RGN 2
Rl 22 ity 1 [0 60 R W) Ty 2 B 5% 5 SR, i R — o T 22 8 B A SR A 2 o 1)t - PO S R ) 00 A BV 12 RV T O
PEAT AN 2 PR R Gu AR FD AR A, S A I ) e L RN I P R £ bIR4SB R Ak
ARG AR HOE AT 2 8 He AR D R BHR A R (1 9 A0 2% SRR, B 17 2t i T 2 8 e A 10 s 5K
W& AR AL L (MAPPO) 1 43 A1 2 b R A S92 SR 5 25 R 57 0 A v T P10 20 0, W vk — st () Th 26 P I 345
5, BB A 2B0RE G D AN AT I G HH B B i X 3 AN B 3 stk AT 4 B, 45 R AR I S A N T 7 4 R A B e AT
13 BIAETR AT AL 4 R B L. K BT th 72590 0l 5 AR 56 A WL TR 25350 43 L DU 7 43 A7 Ak 2 o S b AT
Ll 45 SR B B Hh 1 7 32 B RE R A 1R 40 PO W ) A0 A R, SRR A2 SR A T T SRV R0 1 76 oK.

XH2IR): b E . 2R AR, Tu RSN, REELEDE: 2. SERt il

FES2S: TM73; TPIS WRRARERD: A

DOI: 10.13195/j kzyjc.2023.1122

SIFEN: TLHBE, PVKET, 750K, 1 2 oo X 0[] 437 =SSR e AR A [7]. 1) 5 13k, 2024, 39(11): 3801-
3809.

Collaborative distributed real-time intelligent optimization of multi-
microgrid system

WANG Dan-lu, SUN Qiu-ye', SU Han-guang
(College of Information Science and Engineering, Northeastern University, Shenyang 110819, China)

Abstract: Interconnection between multiple microgrids plays an important role on enhancing stability of microgrids
and renewable energy utilization. Considering the needs of collaborative operation of intelligent terminals and power
mutual assistance between microgrids, a real-time collaborative terminal-microgrid optimization algorithm based on
multi-agent reinforcement learning is proposed. The proposed algorithm can flexibly adapt to the system uncertainties
and topology changes, and optimizes energy interaction between microgrids and collaboration among intelligent
terminals. Firstly, the structure of the collaborative terminal-microgird optimization system is established, and the
corresponding optimization model is formulated. Then, a multi-agent Markov decision process based reinforcement
learning model is proposed. Furthermore, a distributed collaborative optimization algorithm based on the multi-agent
proximal policy optimization (MAPPO) algorithm is proposed. Considering the power balance constraint, a novel power
balance feedback is designed to effectively avoid the occurrence of power imbalance. Simulations are conducted under
three typical scenarios, and the results show that approximate global optimal solutions can be obtained without global
state observation. What is more, the proposed algorithm is compared with the distributed reinforcement learning
algorithms with fully state observation and partial state observation, respectively. Results show that the proposed
method can achieve good collaborative optimization results and meet the requirements on compute efficiency of
real-time optimization.

Keywords: terminal-grid collaboration; multi-agent; proximal policy optimization; energy interaction; multi-
microgrid; real-time optimization
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