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Research on the coupling of wind solar hydrogen production and its economic
benefits affected by the proportion of on-grid electricity
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Abstract: With a scheduling time scale of 1 hour, based on the output characteristics and hydrogen production
load characteristics of wind solar 8 760 hours, the coupling characteristics and economic benefits of wind solar
hydrogen production under different grid electricity ratios were studied, in order to achieve the overall optimal
economic benefits in the project scheduling process. The research results indicate that when the proportion of on
grid electricity is within a certain range, the hydrogen production electricity consumption of the system remains
basically unchanged, and the corresponding hydrogen production amount also remains unchanged. With the
continuous increase in the proportion of grid connected electricity, there have been significant changes in hydrogen
production and the proportion of abandoned electricity. In the integrated wind solar hydrogen production project,
when the wind solar output cannot meet the power demand of the system’s non adjustable load, the system
purchases electricity from the grid side, that is, the grid is only a supporting power source, so the proportion of
electricity purchased is not affected by the proportion of grid connected electricity. The hydrogen production
electricity price and hydrogen price will not have a minimum value at the same time. In the actual operation process
of the integrated wind solar hydrogen production project, it is necessary to adjust the scheduling plan according to
the project characteristics in order to obtain the lowest hydrogen price and achieve the overall optimal economic

benefits of the project.
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Fig. 1 Schematic diagram of wind solar hydrogen production

coupling scheduling
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Fig. 2 Average annual output characteristics of wind and

photovoltaic power
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Fig. 3 Average hourly output characteristics of wind and

photovoltaic power
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Tab. 1 Energy balance under different ratios of on grid

electricity
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%) /7 kW /73 kW-h /JikW:-h

3.85 18 885.74 3036.26  326.53  2155.12 10.00
4.00 1888574 3036.26 326.53 212281 9.85
9.50 18885.74 3036.26  326.53 937.90 435
11.50 1888574 3036.26  326.53 507.06 2.35
12.00 1888574 3036.26  326.53 399.31 1.85
12.50  18885.74 3036.26  326.53 291.60 1.35
13.00 1888573 3036.26  326.53 183.98 0.85
13.50 18866.56 3033.18  326.53 95.49 0.44
14.00 18772.23  3018.01 326.53 82.88 0.38
1450 18681.10 3003.36  326.72 66.52 0.31
15.00 18579.62 2987.05  327.49 60.85 0.28
15.50 18482.83 297149  327.49 49.88 0.23
16.00 1838441 295567 328.13 41.34 0.19
16.50 18291.42 2940.72  328.50 27.14 0.13
17.00  18191.39 2924.63  329.35 20.16 0.09
17.50 18084.16 2907.39  329.79 20.16 0.09
18.00 17980.41 2890.71  330.30 16.52 0.08
18.50  17871.38 2873.18  330.62 18.07 0.08
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Fig. 4 Changes in on-grid electricity and hydrogen production
with the proportion of on-grid electricity
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Fig. 5 The proportion of purchased and discarded electricity
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Tab. 2 Main boundary conditions for economic characteristic

calculation
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Tab. 3 Economic characteristics under the proportion of on-grid

electricity
1P e B A i S il LAY 2
(%) It /[ 76 /(MW-h)] I 7T /kg)
3.85 3036.26 284.87 24.82
4.00 3036.26 284.47 24.80
9.50 3036.26 269.80 23.96
11.50 3036.26 264.47 23.66
12.00 3036.26 263.13 23.58
12.50 3036.26 261.80 23.51
13.00 3036.26 260.47 23.43
13.50 3033.18 259.41 23.38
14.00 3018.01 259.40 23.41
14.50 3003.36 259.35 23.44
15.00 2987.05 259.44 23.48
15.50 2971.49 259.46 23.51
16.00 2955.67 259.52 23.55
16.50 2 940.72 259.49 23.58
17.00 2924.63 259.57 23.62
17.50 2907.39 259.75 23.67
18.00 2890.71 259.89 23.72
18.50 2873.18 260.10 23.77
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Fig. 6 Hydrogen production electricity price and hydrogen price

under different proportions of on-grid electricity
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Fig. 7 Relative changes of various parameters under different

proportions of grid connected electricity
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