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Capacity configuration of distributed home energy system based on
hydrogen energy

LI Yuchun!, WANG Gang?, LI Rui?, YUAN Tigjiang?, WANG Kang?
(1.State Grid Xinjiang Electric Power Co., Ltd., Urumgi 830000, China;
2.School of Electrical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: In response to the instability problem of distributed new energy as an independent power source
supplying energy to household energy systems, a capacity configuration method for distributed home energy
systems based on hydrogen energy is proposed. This method is based on the characteristics of hydrogen energy that
can suppress wind and solar fluctuations and flexibly convert load demands, and constructs a hydrogen coupled
distributed energy family terminal energy system structure. Combining with the characteristics of renewable
resources in the region, a hydrogen based distributed household energy system capacity allocation model is
established with the goal of minimizing the net total cost. Taking the wind and solar resources and typical household
energy data in Xinjiang region as an example, the impact of the configuration capacity of distributed energy and
hydrogen energy systems on the system is simulated and analyzed, and the optimal capacity configuration of
hydrogen energy systems under the optimal wind and solar ratio conditions is obtained. From the simulation results,
it can be seen that the proposed model can effectively reduce the total cost of the household energy system while
achieving reliable energy supply off the grid, and promote the consumption of new energy, which provides
suggestions for the design of distributed household energy based on hydrogen energy.
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R 150 7.0 1.050
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Tab.2 Wind turbine parameters

B gE| ol
HrHEAIm 5
B R 3
PINJRIE/(m s7) 3
P KGE/(m s) 20
FRFRRGE/(m s ) 9
HE TR IKW 25
WIAEAR T A G 5000
BT 4000
IEE MY AT (KW ) 1) 50
A= i B $/a 15
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Tab.3 Photovoltaic array parameters

HH Hfl
R R 50 % 80
FRAR TAE S e C 475
¥ RHU(% -CY) 05
PRI 5 1 N 2% 11.9
T S5 2:/% 20
HIRFE T AR (U6 KWL) 5000
BRI (T KWY) 2500
& B RYE A/ (O (KW a) ) 3
Az i i i/a 20
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Tab.4 Electrolyzer parameters

T H il
HUE D% KW 1
R I% 90
IR HL B AR/ (T KW-T) 2000
BHHAI(T kW) 2000
& EFYE AT (KW a) ) 0
Az JE H1/a 15
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Tab.5 Hydrogen storage tank parameters

15 H it
M B A (T kg 1500
B A (T KWY) 1500
JBE MY AT (kg @) Y) 0
Ak il 25
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Tab.6 Hydrogen fuel cell parameters

T H HifE
HE D ZEIKW 1
PAEI(MI kg ) 120
A% 85
HIURBEBE A (T kW) 3000
BHURAI(T kW) 3000
SEE AL AT (KW 2) ") 01
He i JE Hla 15
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Tab.7 Converter parameters
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W% 20
WIURHETE ARG KW-) 700
BT kW) 700
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i A Sla 15
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Tab.8 Battery parameters
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Tab.9 Configuration results under different scenarios
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Fig.10 System output when using batteries as energy
storage equipment
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