49 % 11 #: 4622-4631
2023 4E 11 A 30 H

LR 7N
High Voltage Engineering

Vol.49, No.11: 4622-4631
November 30, 2023

DOI: 10.13336/1.1003-6520.hve.20221965

BT EHE ML E R At E S RE -3 @

AWCEARIE ST, LRSI AR H RIS
FREA R TR KR HE M EHREE ISP

AFBERHET

LEME, FIE, BIRE, WES

(@M KFRATARL gL FIRGERESL @ BT REEARIR F ), 480 350108)

B OE X EAFEEEER TR AS. OE RGN TR SIS SRS W S E AL R
AL, SR AR T A 4 2 R ek aR A S Sl L 2@ A M R TR, B, AT EER AR R
BRI IR] AR EL SN 5% R BG4 — Pl A P 2% BRI, SR — b6 0 B oML (0 I e 22 0 2% 22 8 e A Ak o )
SFORMAHR S eSS, BT RS 2 B e A IR A . SR)E, RS TR RGN T 3
Pic Fi ] R P B R DA B A I AL BR8P F ) S DL EAT SR A, 49 BT FL RS s bl iy, WF T L AN
WAL L. RJa, ERXIR 108 35 [ AGE M 25 A IEEE 33 11 mi /) R 8 LA ik A bk
REIR): HSCER A ERERS, ZREREAGRILTE ST BB T RILkRERAY

Collaborative Optimization Operation of Integrated Electric Power and Traffic Network
Based on Graph Neural Network Multi-agent Reinforcement Learning

JIANG Changxu, LU Yuejun, SHAO Zhenguo, LIN Junjie

(College of Electrical Engineering and Automation, Fuzhou University (Fujian Smart Electrical Engineering Technology Research

Center), Fuzhou 350108, China)

Abstract: Aiming at the sequential collaborative optimization problem of the electric power and traffic network integra-
tion network (IETN) with dynamic interaction of power distribution system, transportation system and electric vehicle
under multiple uncertain factors, a collaborative optimization method for IETN based on graph neural network mul-
ti-agent reinforcement learning is proposed to solve the above problems. Firstly, the interaction relationship among
electric vehicles is converted into a dynamic network graph model based on the graph theory. A graph neural network
multi-agent reinforcement learning algorithm based on attention mechanism is proposed to solve the charging navigation
strategy of electric vehicles, so as to explore the mutual influence among electric vehicles. Then, the optimal power flow
of distribution network considering the renewable energy output in an active distribution network is solved, and the mar-
ginal price of distribution network node is obtained by the second-order cone optimization and dual optimization theory,
so as to study the dynamic interaction characteristics of power and transportation systems. Finally, the simulation verifica-
tion is carried out on a 108-node traffic network and the IEEE 33-node power system in a certain area.

Key words: integrated electric power and traffic network; graph neural network; multi-agent reinforcement learning;

electric vehicle; locational marginal price
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Fig.1 Neural network structure design of graph multi-agent reinforcement learning algorithm
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Table 1 Comparison of results of different algorithms
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Fig.2 Charging load of electric vehicles under the shortest

distance algorithm
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