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Consensus-based low-carbon economic dispatching of integrated energy systems
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(1. Suzhou University of Science and Technology, Suzhou 215009, China; 2. Suzhou Key Laboratory of Intelligent
Low Carbon Technology and Application, Suzhou 215009, China; 3. Jiangsu Province Industrial
Low Carbon Technology Engineering Research Center, Suzhou 215009, China)

Abstract: Integrated energy system (IES) are an effective way to solve energy loss and environmental pollution problems.
A consensus-based distributed dispatching method is studied to realize economical operation and the environmental
protection of IES. First, a stepped carbon trading mechanism is studied, where a non-linear cost coefficient that increases
with the carbon emission interval is designed to construct the carbon trading cost function. In this way, the amount of
carbon emission is limited. Second, the power loss problem in the energy transmission process is considered, and a
supply-demand balance constraint that combines energy demand and transmission loss is constructed. Third, the
incremental costs of electricity, heat, and gas supply units are considered as the consensus variables. Then, a
leader-following consensus algorithm is designed to perform the distributed scheduling of the IES, thus realizing the
optimal output of energy supply for each unit. Finally, the effectiveness of the proposed low-carbon economic dispatching
strategy is verified with some numerical experimental cases.
This work is supported by the National Natural Science Foundation of China (No. 51874205).
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Fig. 1 Framework diagram of integrated energy system
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Table 1 Power supply unit parameters

DG a,, B.. L, P IMW P IMW
1 0.8971 60 0.0021 0 200
2 0.5794 65 0.0018 0 300
3 0.4782 62 0.0020 0 100
4 0.563 61 0.0021 0 150
5 0.681 50 0.0022 0 100
6 0.781 60 0.0019 0 100
®2 HABRTEY
Table 2 Heating supply unit parameters
DG a,, B L, H"™/MW  H™ /MW
1 0.8375 30 0.0019 0 200
2 0.823 30 0.0020 0 100
3 0.812 30 0.0024 0 100
4 0.893 32 0.0022 0 150
5 0.911 31 0.0020 0 200
6 0.811 31 0.0021 0 200
*3 HEBRTEY
Table 3 Gas supply unit parameters
DG &, B L, G"'IMW G MW
1 1.221 30 0.0020 0 200
2 1.232 40 0.0021 0 100
3 1.542 20 0.0022 0 100
4 1.6021 30 0.0023 0 150
5 1.401 30 0.0020 0 120
6 1.201 30 0.0019 0 120
x4 WHMSH
Table 4 Carbon emission parameters
DG Pei Hc,i (2% ‘911‘, Py Hg,i

0.98 0.550 0.61 0.102 0.9 0.305
0.90 0.550 0.63 0.102 0.92 0.305
0.99 0.550 0.62 0.102 0.97 0.305
0.97 0.550 0.63 0.102 0.93 0.305
0.96 0.550 0.61 0.102 0.95 0.305
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