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Optimal scheduling of the active distribution network considering hydrogen energy

utilization-unit mixed combustion-carbon trading

XIONG Li', LI Guangming', DENG Qiukui', HUANG Jinfeng’, LING Wuneng'
(1. Power Dispatching Control Center, Guangxi Power Grid Co., Ltd., Nanning 530023, China;2. Wuzhou Power
Supply Bureau, Guangxi Power Grid Co., Ltd., Wuzhou 543002, China)

Abstract: Aiming at the problems of new energy curtailment, high carbon emissions and economic benefits in the distribution network with
high wind and solar penetration rate, considering the joint operation of hydrogen energy utilization, fossil energy unit fuel cleaning and car-
bon trading mechanism, an optimal scheduling method of active distribution network considering hydrogen energy utilization, unit co-com-
bustion and stepped carbon trading is proposed. Firstly, the mechanism analysis and model construction of hydrogen energy utilization unit
composed of electrolytic cell, hydrogen storage tank, hydrogen fuel cell, methane reactor and ammonia production device are carried out,
and the scheduling strategy of active distribution network considering multi-energy flow is analyzed. Then, considering the participation of
ammonia and hydrogen in the combustion of fossil energy units, a mixed combustion model of fossil energy units is constructed, and then a
carbon trading cost model under the stepped carbon trading mechanism is constructed. Finally, a low-carbon economic dispatch model of ac-
tive distribution network is established with the goal of minimizing the sum of operating costs such as coal consumption, gas purchase and
wind power curtailment. By setting up multiple operation schemes, the effectiveness of the proposed optimal scheduling method in improv-
ing the operation economy and energy cleanliness of the distribution network is analyzed and verified.

Key words: active distribution network ; multiple utilization of hydrogen energy; carbon market; unit mixed combustion;optimized scheduling
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Fig. 1 Active distribution network operation framework

considering multi-energy flow
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Fig.5 Heating and gas consumption of gas boiler under

different cases
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Fig. 1 Results of multi-energy scheduling of active distribution network under different cases
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Table 1 Active distribution network operation results under different new energy output growth coefficients and mixed
combustion ratios
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