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Fig.1 Structure of grid-connected microgrid
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Fig.3 Annual energy output of each generator and

annual purchasing energy under five schemes
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Fig.4 Change of load before and after demand

response under Scheme 2
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Fig.5 Iterative convergence result of

Scheme 5
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Table 3 Planning results of microgrid with different carbon trading benchmark prices
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Optimal configuration of grid-connected microgrid with hydrogen energy storage
considering ladder-type carbon trading and demand response
XIAO Bai,LIU Jiankang,ZHANG Bo,WU Fangze
(School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China)

Abstract: Aiming at the optimal configuration of grid-connected microgrid under the background of low car-
bon, an optimal configuration method of grid-connected microgrid with hydrogen energy storage considering
ladder-type carbon trading and demand response is proposed. The ladder-type carbon trading mechanism is
introduced into the planning model to reduce the carbon emission of microgrid. With the goal of minimi-
zing the absolute sum of the difference between the renewable energy power and the load power,the load
demand response is used to guide users to change their energy consumption strategies, promote the absorp-
tion of renewable energy,reduce the configuration capacity of energy storage,and further reduce the carbon
emission and economic cost of the microgrid. A two-layer optimal configuration model of grid-connected
microgrid including wind turbine, photovoltaic array, diesel generator, electrolytic cell, hydrogen storage tank
and fuel cell is established. The optimization goal of the upper layer model is to minimize the equal annual
comprehensive cost of microgrid,and the optimization goal of the lower layer model is to minimize the sum
of the annual operation cost and annual carbon transaction cost of microgrid. The two-layer optimal configu-
ration model is solved by combining genetic algorithm with mixed integer linear programming. The simulative
results verify the rationality and effectiveness of the proposed model, which can provide reference for the
capacity configuration of grid-connected microgrid containing hydrogen energy storage.

Key words: grid-connected microgrid; ladder-type carbon trading; demand response;hydrogen energy storage;

two-layer optimization ;optimal configuration
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Table Bl Parameters of distributed generators

34 3 L YR LR FBATHEY 7 i
ATy 9% BLAL 10000 JG/kW 100 JG/kW 20a
JetREEH 10000 JG/kW 20 JG/kW 25a
Seuh R H L 500 JG/kW 15 JG/kW 20a
R A 2210 JG/KW 120 JG/kW 15a
PR HE i 4550 JG/KW 18 JT/kW 6a
25a

fity S 1.95 JG/(kW-h) 27 JE/(kW-h)
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