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Energy Complementation Optimal Scheduling Strategy of Urban Multi-energy System with

Stepped Carbon Trading

LIU Xinrui, LUO Yuqing, HOU Min, WANG Rui, SUN Qiuye
(College of Information Science and Engineering, Northeastern University, Shenyang 110819, China)

Abstract: The urban energy service center (UESC) is introduced as energy supply and price guidance hub, and an urban
multi-energy system structure with typical functional microgrids and a stepped carbon trading model are constructed.
Moreover, a bi-layer optimal scheduling strategy of urban multi-energy system is proposed. The upper layer is to mini-
mize the operating cost of UESC. In the lower layer, alternating direction method of multipliers is used to solve the
distributed scheduling of integrated energy system (IES) clusters and coordinate the power interaction among them. Fi-
nally, IEEE-33-node power grid and 32-node thermal network coupling system are used to verify the effectiveness of the
proposed model and algorithm through four typical scenarios. Thereby, the energy complementation between urban mul-
ti-energy system can be optimized, the total operating cost and the carbon emission are reduced, and the economy,
flexibility and resilience of the system operation are improved.
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Fig.1 Urban multi-energy system structure
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Table 1 Optimization results under different uncertain radius of source and load
T FA2/% Vst 1 RS R Y 2 AR
b fif Vi A/ T BAT A/ TE et /kg Vi v A/ TG IBAT A/ TG et /kg
-10 -10 3720.03 17 450.10 14 002.36 3410.29 17 376.19 12 397.22
-5 -5 4932.44 18 121.21 15 481.67 4523.20 18 066.33 13 359.10
0 0 6146.23 18 749.65 16 965.54 5679.63 1836791 14 526.99
5 5 7441.87 19 396.19 18 545.55 6927.78 18 882.40 15 839.10
10 10 8785.03 19 948.58 20 181.45 8223.72 19325.23 17 187.62
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