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_ were calculated assuming four cases of hydrogen production system in combina-
giszgzd ing‘;ig':]EZf%; ., tion of photovoltaic power generation (PV), water electrolysis system (WE), bat-
Accepted 20 December, 2021 Lery energy storage system (BESS), and power grid. In the case of using the PV

and WE in direct connection, the smaller the capacity of the WE, the higher the
capacity factor rate and the lower the hydrogen production cost. When PV and
WE are directly connected, hydrogen production occurs intermittently according
to time zones and seasons. In addition to the connection of PV and WE, if BESS
and power grid connection are added, the capacity factor of WE can be 100%,
and stable hydrogen production is possible. If BESS is additionally installed, hy-
drogen production cost increases due to increase in Capital Expenditures, and
Operating Expenditure also increases slightly due to charging and discharging
loss. Even in a hydrogen production system that connects PV and WE, linking
with power grid is advantageous in terms of stable hydrogen production and im-
provement of capacity factor.
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Table 1. Conditions for each Case

Case PV capacity WE system | BESS capacity
(kW) capacity (kW) (kWh)
1 990 -
2 495 -
— 990
3 148.5 2,332
4 74.25 1,230
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Fig. 1. Diagram of photovoltaic power generation pattern by
season
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Fig. 2. Average daily photovoltaic power generation by season
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Table 2. Daily hydrogen production by season
[Unit : kg-H./day]
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Table 3. Seasonal hydrogen production cost in Case 1
[Unit : won/kg-H:]

Season < CAPEX OPEX priﬁgii(:)gnezost
Winter (Jan) 2,674 2,750 5,424
Spring (Apr) 1,546 2,750 4,296
Summer (Jul) 3,194 2,750 5,944

Autumn (Oct) 1,842 2,750 4,592

Table 4. Seasonal hydrogen production cost in Case 2
Season Case Case 1 Case 2 Case 3 Case 4 [Unit : won/kg-Hz]
Cost Hydrogen
Winter (Jan) | 51.2 51.2 64.8 324 Season CAPEX OPEX production cost
Spring (Apr) | 88.6 78.5 64.8 324 Winter (Jan) 1,337 2,750 4,087
Summer (Jul) | 42.9 42.9 64.8 324 Spring (Apr) 872 2,750 3,622
Autumn (Oct) | 74.4 68.3 64.8 324 Summer (Jul) 1,597 2,750 4,347
Average 64.3 60.2 64.8 324 Autumn (Oct) 1,002 2,750 3,752
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Table 5. Seasonal hydrogen production cost in Case 3
[Unit : won/kg-Ha]

Season N CAPEX OPEX priﬁgiﬁ)ierclost
Winter (Jan) 3,604 2,873 6,476
Spring (Apr) 3,604 2915 6,519
Summer (Jul) 3,604 2,816 6,420

Autumn (Oct) 3,604 2,930 6,534

Table 6. Seasonal hydrogen production cost in Case 4
[Unit : won/kg-H;]

Season S CAPEX OPEX prcf(lizgii(z)ierclost
Winter (Jan) 3,784 2,940 6,724
Spring (Apr) 3,784 2,902 6,686
Summer (Jul) 3,784 2,910 6,694

Autumn (Oct) 3,784 2,921 6,705
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by Case
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