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Table 2. The list of variables for cost calculation

Variable | Unit Description
OPEX | $/year |Annual operational expenditure
CAPEX $ Capital expenditure
Cy $ Electrolyzer purchasing cost
C; $ Electrolyzer installation cost
Ceo $ Construction cost
Pr $/kW | Electrolyzer price
CPy kW | Electrolyzer capacity
Csronr g Investment cost for high pressure
hydrogen storage tank
Crc | $/year |Labor cost
Csp $/year | Stack replacement cost
Criee | S$lyear |Electricity cost
Cy | $/year | Water cost
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Table 3. The list of variables for economic analyses

Variable Unit Description
R $/year Annual revenue
Ry, $/month Monthly revenue from hydrogen
¥ sales
Ry, $/month Mon'thly revenue from emission
' credit sales
Py, $/kgne Hydrogen price
P H,i kgmp/month | Monthly hydrogen production
kW Operating power
hour/day Daily operating hours
d; day/month Conversion fact.0r of day to
month (e.g., 31 in January)
Electricity consumption per 1 kg
e kWh/k;
Hy 8i2 of hydrogen produced
E {oncon.eg/month quthly GHG emissions in the
mainland
£y, toncoz-eq/month | Monthly GHG emissions in Jeju
Pge $/toncozeq | Emission credit price
Eoy | toncose/kWh Emissif)n factor of power grid in
’ the mainland
Daily GHG emission from power
elec,n i tOI’lcoz.eq/day : . .
generation source » in Jeju
oe, Wh Overall f:lectricity usage of
system for ¢
Hourly portion of power supply
- - via generation source, n (eg., =8,
then 8:00AM~9:00 AM)
Emission factor of generation
source, n
(n=1, then renewable source
t /kWh
elecn | tONCOY<q =2, then HVDC
n=3, then power generation units
in Jeju)
LCOH $/kgne Levelized cost of hydrogen
CR $/year Capital recovery cost
N2 $ Salvage value
r - Discount rate
N year Project period
CRF - Capital recovery factor
NPV $ Net present value
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Table 4. Parameters assumed for the economic analysis of the base case

Specification Value Note
Unit price $940/kW Including PEM stack and BOP'"
Hydrogen Stack capacity 5 MW -
production system Capital cost for high $714.286 Including 300 kg tube trailer (200 million KRW) and H,
CAPEX pressure H, storage ’ compressor (400 million KRW/set x 2 sets)**>
Installation cost $541,429 10% of CAPEX of hydrogen production system
Land ti d
aln .prepara on z?n $714,286 Salvage value: 50%
building construction
Labor cost $30,000/year | Shift work of three employees
60% of CAPEX of hyd ducti ¥
Stack replacement $282,000/year 00 . of ydrogen production system
(annual maintenance cost for 20 years)
Electricity use per 1 kg . .. 11,13)
57.7 kWh/kgp | Including electricity use at BOP ™~
L of H, produced
Electricity A SMP in Jeju from 8:00 AM to 00:00 PM
OPEX .. . verage in Jeju from 8: to 00:
Electricity price $0.18/kWh from January to November in 2022'”
Water use per 1 kg of H,
9.0 kg/k; -
produced ghewe
Water Only water supply cost in Jeju in 2022
Water price $0.35/ton | (Assume that there is no cost of sewer and fixed price per
diameter of pipe.)*”
. Market price (9,900 KRW/kg H») at the hydrogen
Hyd 7.07/k; . .. . 3
ydrogen price $ £ charging stations in February 2023 in South Korea™
. L Annual ice of the emissi dit price in 2022
Emission credit price $19.2/0nconeq | ua averagezgnce of the emission credit price in
in South Korea
Construction period 1 year -
Basis year 2022 -
Etc. Inflation rate 3% -
Depreciation period 20 years -
Daily utilization rate 66.7% 8:00 AM-00:00 PM
Hydrogen density 0.089 kg/Nm’ | -
Plant life 20 years -
Exchange rate 1,400 KRW/$ | Average value in September 2022
> otmp RN U Xt =2 H34H H3S 2023 62
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Fig. 3. Accumulated hourly curtailed electricity per day in Jeju
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Table 5. Fuel consumption for power generation in Jeju in 2021'®
Fuel
Power plant - — —
LNG (ton) Diesel oil (m”) Heavy oil (m”)

Jeju liquefied natural gas (LNG) 158,675 - -
Hallim combined cycle 81,726 21 -
South Jeju combined cycle - 27,026 -

Jeju internal combustion - - 38,539
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Table 6. Summary of case studies

Result BC ‘ Case 1 ‘ Case 2
Annual hydrogen production 546.6
(tonp/year)
Total annual used power (MWh) 31,536

Portion of renewable power (%) | 18.5 | 185 | 27.7

Total annual GHG emission

7,748 | 7,748 | 5,521
(toncoz-eq/year)

GHG emission of hydrogen

. 142 | 142 10.1
production (kgcoz-eq/kgi2)

GHG reduction compared to

7,329 | 7,329 | 9,556
mainland (tonco-cq/year) ’ ' i

LCOH ($/kgin) 12.00 | 11.74 | 11.66
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