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Multi-objective optimization of multi-energy router based on a cyber physical model

LIU Menglin, MA Dazhong, SUN Qiuye

(College of Information Science and Engineering, Northeastern University, Shenyang, 110004, China)

Abstract: For the multiple time scale problem of energy routers, the impact of cyber physics interaction is considered
and the energy router modeling based on cyber physics system is established. Then, an optimization scheduling meth-
od of energy router with multi-energies is proposed based on the multiple time scale in this paper. Firstly, the cyber
physics modeling of the energy router is established according to the relationship between cyber and physical factors.
This model could reflect the relationships between individual constraint variables accurately, and provide the optimiza-
tion decision basis. Secondly, a vertical structure data analysis method with the multiple time scale for the energy
router is proposed by singular system theory. The method could effectively eliminate the influence of the time scale
difference of data. In addition, a multi-objective optimization method for distributed energy routers based on multi-a-
gent particle swarm optimization (PSQO) algorithm is proposed for interconnected energy routers. Eventually, the
simulation results can verify the effectiveness of the proposed method.
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Figure 1 Information layer model of energy hub

based on multi-agent
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Table 2 Output power values of the generator
A TR H YY)/ MW
30 680. 47
31 646. 13
32 445, 68
33 651. 87
34 508. 00
35 674. 85
36 580. 00
37 485.13
38 793. 26
39 797.12
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