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Abstract: In the context of carbon peaking and carbon neut-
rality goals carbon emission will become an important evalu-
ation index, which make it worthy of consideration in econom-
ic dispatch. In this paper we propose a distributed multi-object-
ive economic dispatch model for transmission-distribution-
coupled networks considering global and regional carbon emis-
sion constraints under the cooperation of transmission and dis-
tribution. Then, the weighted-sum method is applied in the
model to handle multiple objectives. By introducing boundary
parameters, a centralized multi-objective economic dispatch
model of transmission-distribution-coupled networks is de-

coupled into a transmission system operator sub-problem and
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Project Supported by State Grid Corporation of Jiangsu Electric
Power Co., Ltd.( Regional Carbon Emission and Carbon
Reduction Potential Assessment Based on Electricity Big Data
(J2021197)).
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several distribution system operator sub-problems utilizing the
heterogeneous decomposition algorithm. Alternating iterations
are processed between transmission system and distribution
system operators through boundary parameter exchange to
achieve solutions. Numerical experiments indicate that the pro-
posed method shows superiority in accuracy, convergence, and
the efficiency over centralized economic dispatch methods.
Furthermore, it enables the simultaneous consideration of both

economic and environmental benefits.

Keywords: economic dispatch; carbon emissions; trans-

mission-distribution-coupled networks; heterogeneous decom-

position algorithm; multi-objective
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Table 1 Specific information of generators and DGs

\ HIUBH MW K HLUBAR/(USD/h) WHER AR/ (1b/h)
WE R
Pmax Pmin PO a b C a IB y

15 — 4 0 0.5 0.025 3.7 0 0.0019  0.1497  0.6287

30 — 4 0 0.5 0.01 3.8 0 0.0031 -0.2474  1.8265
[N

45 — 4 0 0.5 0.02 3.7 0 0.0021 -0.2319  1.9459

61 — 4 0 0.5 0.02 3.8 0 0.0021 -0.2319  1.9459

1 1 0.0019 n 6.287

2 1 0.0019  0.1497  6.287

22 2 0.0031 -0.2474  1.8265
o FL D) 5MATPOWERH (2504 ] 5MATPOWERH S50k 7]

27 3 0.0031 -0.2474  1.8265

23 3 0.0021 -0.2319  19.459

13 2 0.0021 -0.2319  19.459
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Table 2 Calculation results of two modes
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Table 3 Calculation results of four scenarios
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Fig. 5 Optimization results (unit output)
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Table 4 Regional carbon emissions under different carbon

emission constraints
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Y 661 29.48 31.75 70 92.99
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Fig. 6 Unit output under different carbon

emission constraints
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Table 5 Calculation results of centralized and HGD
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Fig.7 Comparison of centralized and HGD algorithms in
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