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Electricity Transmission Strategy Research Based on Wind-Coal-Battery-
Hydrogen-CCUS Multi Energy Coupling and Bundling System
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Abstract: [Introduction] In order to guarantee urban power supply and offshore wind power utilization without building new power
lines, the paper aims to establish a electricity transmission strategy based on wind-coal-battery- hydrogen -CCUS multi energy coupling
and bundling system, which is analyzed theoretically and verified by simulation.[Method] To verify the effectiveness of the strategy, four
experimental schemes (separate transmission of wind and coal power, bundled transmission of wind and coal power without operation
coupling, bundled transmission of wind and coal power with operation coupling, and wind-coal-battery-hydrogen-CCUS coupled
transmission) were set up, and based on the HOMER software environment and particle swarm optimization algorithm, the system
operation simulation and index calculation of the test scheme are carried out.[Result] According to the simulation results, compared with
normal separate transmission strategy, power transmission line capacity of system applying wind-coal bundled transmission strategy can
be decreased by 2.2 GW, with an average utilization rate of 59%), i.e. 21%~23% higher. In the case that the wind power and coal power
share the same transmission line without coordinated operation, the wind power curtailment is 164 GWh in total. System applying wind-
coal-battery—hydrogen-CCUS bundled transmission strategy could avoid wind power curtailment and reduce carbon emission from unit
power supply by about 30~33g/MWh. [Conclusion] In conclusion, the electricity transmission strategy established by this paper is
supposed to be feasible and effective and contributing to planning and construction of offshore wind power project.
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Fig. 1 Diagram of normal transmission system
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Fig. 2 Diagram of multi energy coupling and bundling system
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Tab. 2 Utilization rate of transmission line
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