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Abstract

In order to ensure sustainable energy supply and alleviate global warming, the rapid development
of renewable energy has put forward higher requirements on the regulation capacity of the power
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system. In view of the problems of insufficient adjustable resources and low energy utilization rate
of the system, the electricity-hydrogen bidirectional conversion device and multi-energy storage
resources are introduced, and an energy microgrid optimization model with flexible resources par-
ticipating is established. The Gurobi solver is used to solve the problem, and the scheduling results
of different operation scenarios are compared. The simulation results show that in the scheduling
results considering the electricity-hydrogen conversion and electric vehicles, the operation cost of
the microgrid was reduced by 5.60% and the carbon emissions were reduced by 30.88%. Hydrogen
production from electricity helps to realize the cascade utilization of energy. And as energy storage
resources, electric vehicles participate in microgrid scheduling, which can alleviate the pressure of
microgrid peak regulation, and reduce operating costs on the premise of meeting the needs of users.
Through the multi-energy coordination of electricity-heat-hydrogen-gas, the consumption rate of
new energy is improved, and the economic and environmental benefits of the system are optimized.
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Figure 1. Energy microgrid system architecture
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Figure 2. Model solving process
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Figure 3. Wind and solar power generation and load forecasting curves of microgrid
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Table 1. Parameters of each device

=1L BREEY

S HfH S HifE
MeL ~ e 0.70. 0.20 &40 /(Kg/KWh) 0.79
Mhce > Mheh 0.60. 0.30 & I(kg/kwh) 0.98
Nerpe ~ Merpn 0.30. 0.50 £y /(kgim*) 1.70
0y, /(kWh/m?) 3.54 &,1(kg/m?) 1.89
g,/(KWh/m*) 10.70 7 0.95
p,/(Ju/m*) 3 Musin ~ Mrisout 0.90
Poa ~ Pis /(kW) 400 Mrsin > Trsou 0.90
E™ /(kWh) 1200 a . oA oy 0.001. 0.002. 0.005
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Table 2. Time of use electricity price and charging/discharging electricity price
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73(23:00~24:00, 00:00~06:00) 0.37 0.35/0.10
“F-(06:00~09:00, 14:00~18:00) 0.82 0.75/0.50
I(09:00~14:00, 18:00~23:00) 1.35 1.20/0.90
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Table 4. Operation results of microgrid in different scenarios
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2 4702.58 2587.36 2103.87 - 86.17
3 4530.31 2156.26 2716.54 —357.10 68.60
4 4663.96 2754.61 1959.14 —59.72 100
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Figure 4. Electric power balance of microgrid in scenario 4
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Figure 5. Thermal power balance of microgrid in scenario 4
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Figure 6. Hydrogen utilization of microgrid in scenario 4
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Figure 7. (a) Operation results of hydrogen storage in microgrid under scenario 4; (b)
Operation results of thermal storage in microgrid under scenario 4
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Figure 8. Operation results of EV in scenario 4
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