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Abstract: With the rapid development of the energy Internet, new power services such as vehicle—
network interaction have increasingly stringent requirements on service quality, which brings many
challenges to the power terminal access network. To address the problem of resource waste and network
performance degradation caused by the overlapping coverage of multiple communication technologies
and a wide range of communication methods in terminal access network, a Communication Method
Selection algorithm based on Random Forest(RF-CMS) is proposed, which intelligently categorizes a
large number of diverse new electric power services and selects the most suitable communication
methods for them through Random Forest mode. Then, the Multi—Agent Proximal Policy Optimization
(MAPPO) algorithm is employed to dynamically allocate routes for the power services from the viewpoint
of traffic loading and communication quality to ensure that various terminal service data (e. g.,
measurement information, control information) can be transmitted timely and accurately in the access
network. The effectiveness of the proposed algorithm is validated by comparing it with the routing
algorithm based solely on MAPPO in terms of average end—to—end delay and load balancing degree.
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Tablel Important values of power service
service attribute security zone service name criticality
transmission line relay protection 1.000
power grid stability control 0.948
zone | dispatch telephone system 0.443
. . dispatch automation system 0.736
key operation zone services . A
wide-area power grid measurement 0.894
relay protection information management 0.408
zone 11 telemetry & energy measurement 0.490
electricity market trading & operation 0.523
lightning monitoring & positioning 0.243
zone 11 substation integrated monitoring 0.176
. . power quality management 0.428
transactional management services - -
video conferencing 0.315
zone IV information disaster recovery 0.165
administrative telephone system 0.152
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Table2 Simulation parameter setting

) . experience replay number of hidden gradient clipping — sampling steps per batch size for
parameter learning rate discount factor y . .
buffer size layer neurons range update sampling

value 1x10°° 0.8 10 000 512 0.2 2048 128
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