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Active power balance scheduling architecture and strategy of

distributed flexible resource based on collective intelligence
LI Yaping', YANG Shengchun',MAO Wenbo', GAO Guanzhong',LU Yanan',HUANG Zhanhong’
(1. China Electric Power Research Institute(Nanjing),Nanjing 210003, China;
2. School of Electric Power,South China University of Technology,Guangzhou 510641, China)

Abstract: Aiming at the challenges of scheduling operation brought by the large number, distributed location
and strong uncertainty of distributed flexible resources in power system,the collective intelligence idea of the
new generation’ s artificial intelligence is introduced, and the active power balance scheduling architecture
of distributed flexible resource based on collective intelligence is proposed. According to the hierarchical
and distributed cluster control mode, the organization and regulation operation of massive flexible resources
is divided into four layers: terminal — user — sub-cluster — cluster. Under this architecture, user layer, sub-
cluster layer and cluster layer are regarded as different agents,and the external characteristic modeling of
cluster, the autonomous decision-making within cluster and the interactive collaboration strategy between
clusters are proposed respectively, thus realizing the “weakly centralized” cluster self-discipline operation.
Simulative results verify the rationality of distributed architecture and the effectiveness of intelligent strategy.
With the help of distributed regulation architecture and the new generation’s artificial intelligence techno-
logy,it is an effective means to realize the “cluster scheduling and control” of massive distributed flexible
resources.

Key words: massive flexible resources; distributed architecture; collective intelligence ; autonomous decision-

making; interactive collaboration
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Supply-demand equilibrium operation strategy of electric vehicle
battery swapping station based on self-supply mode
DAI Liang',LIU Zhinan', CHEN Tianquan',QIN Wen?

(1. School of Electronics and Control Engineering,Chang’an University,Xi’an 710064, China;
2. Key Laboratory for Special Area Highway Engineering of Ministry of Education,Chang’an University,Xi’an 710064 ,China)
Abstract:It is an important guarantee to promote the development of EV(Electric Vehicle) industry to provide
energy supply for EVs by battery swapping mode. In order to evaluate the operation mode and improve
the operation benefit of EV battery swapping station,a supply-demand equilibrium operation strategy of EV
battery swapping station based on self-supply mode is proposed. In view of the feasible unified battery
specifications and self-supply mode of battery swapping station in the future,EVs can serve as both battery
consumers and battery service providers. The dynamic incentive mechanism of battery swapping station is
designed to attract EV users to act as battery service providers to assist the battery swapping station in
providing battery swapping service, and the stochastic optimization problem of the system is modeled based
on Markov decision framework with constraints. The results of an example show that the proposed strategy
can make the battery swapping station adaptively select the reward to the battery service providers,so as to
maximize the operation benefit of the battery swapping station under the condition of satisfying the service
quality level constraint of the battery swapping station.
Key words: electric vehicles; battery swapping stations; stochastic optimization ; Markov decision; dynamic pri-

cing;self-supply mode;supply-demand equilibrium ;operation strategy
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Fig.A1 Stochastic scheduling model of battery swapping station with EVs’ auxiliary
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Fig.A2 Markov chain model of high capacity battery queue status
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Table B1 Related parameters of simulation
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Fig.B1 Average cost of battery swapping station under two strategies
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