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Abstract: In the context of dual carbon, carbon trading mechanism and various energy complementary power
generation mechanism are important mechanisms for China to achieve carbon emission reduction goals and
sustainable development. A multi-energy system optimization model was proposed that takes into account carbon
trading to reduce carbon dioxide emissions while relieving the pressure of thermal power unit peaking. Firstly,a cost
model of carbon trading was constructed based on carbon emissions, taking into account coal consumption cost, fuel
input and loss cost and environmental cost, to form an optimal objective function and linearize it by segments.
Secondly, the model for hydro—thermal-wind—photovoltaic power system was constructed. In the first stage, with the
objective of minimizing net load fluctuation, the generation capacity of each hydropower station of the terrace was
calculated using the moth search (MS) algorithm,and the daily load output curve was optimized. In the second stage,
with the objective of minimizing the integrated cost and describing the stochasticity of wind power with the help of
scenario method, a dispatching model of power system considering carbon trading mechanism was constructed.
Finally, the validity of the proposed model was verified in a modified IEEE 7-machine 57-bus system.
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Fig.1  The flow chart of hydro—thermal-wind—photovoltaic

power system
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Tab.2  Comparison of load fluctuations under different algorithms
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Tab.3  Comparison of optimization results under two models

A P
HEEHY
50% 60% 70% 50% 60% 70%

IEFENLAS/ T 3481.7 34717 3475.6 3473 3471.6 34705

R AR/ T-oT 16.35 16.368 16.38 16.065 16.063 16.063
A8 55 AR/ T- 78 563.4 569.77 575.7 560.01 559.32 559.08
Bl +HiFeE/ ToT 0 1.32 446.47 0 0.40 192.36

WM/ T 0 11.958 42.90 0 3.51 13.80
LSS5 % N TH 0 -10.636 9 403.57 0 -3.11 178.56

LA AR/ T I 4061.45 4053.20 4471.26 4049.08 4047.38 4238.00
CO, HE /Tl 2221 22.23 22.26 21.82 21.82 21.82
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