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ABSTRACT

This paper deals with an economic evaluation of domestic low-temperature water electrolysis hydrogen
production. We evaluate the economic feasibility of on-site hydrogen fueling stations with the hydrogen
production capacity of 30 Nm’/hr by the alkaline and the polymer electrolyte membrane water electrolysis.
The hydrogen production prices of the alkaline water electrolysis, the polymer electrolyte membrane water
electrolysis, and the steam methane reforming hydrogen fueling stations with the hydrogen production capacity
of 30 Nm’/hr were estimated as 18,403 won/kgH,, 22,945 won/kgH,, 21,412 won/kgH,, respectively. Domestic
alkaline water electrolysis hydrogen production is evaluated as economical for small on-site hydrogen fueling
stations, and we need to further study the economic evaluation of low-temperature water electrolysis hydrogen
production for medium and large scale on-site hydrogen fueling stations.

KEY WORDS : Low-temperature water electrolysis hydrogen production(*]<-<=# 3l <=4 A4}), Alkaline
water electrolysis(&7}2] =71 3l), Polymer electrolyte membrane water electrolysis(aL+&A}71
&2 at 4= 3l), On-site hydrogen fueling station(3-4+%& 4=4%%14>) Economic evaluation
(73 A1’ E 71, Hydrogen production price(5=4> A Z=712)

Nomenclature system
S : salvage value of a hydrogen production
I : initial capital cost of a hydrogen production system
M : annual operating and maintenance cost
T - — of a hydrogen production system
Corresponding author : bjgim@dankook.ac.kr i - discount rate
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P : hydrogen production price of a hydrogen
production system

N . life period for economic analysis

CRF : capital recovery factor

CR  : annual capital cost

PEM : polymer electrolyte membrane

SMR : steam methane reforming

PSA : pressure swing absorption

NREL : national renewable energy laboratory
HHV : high heating value
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Fig. 1 A process diagram of an alkaline water electrolysis
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Fig. 2 Cash flow diagram of H, production by low-temperature
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Table 1 Domestic initial investment cost of an on-site hydrogen
fueling station by the alkaline water electrolysis (30Nm’/hr)
unit: million won

Items Initial capital cost
Electrolysis 300
Storage 137.0
Compressor, pump 140.4
Dispenser 127.3
Construction 120
Supplement 140.9
Total 965.6
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Table 2 Domestic hydrogen production price and annual cost
of an on-site hydrogen fueling station by the alkaline water
electrolysis (30Nm’/hr)

Items (2311111211 sv(f;) progli(:irgf e1r)1rice

(won/kgH>)
1. Capital cost 111.65 6,798
- Electrolysis 44.70 2,721
- Storage 13.96 850
- Compressor, pump 1431 871
- Dispenser 12.97 790
- Construction 12.23 745
- Supplement 14.36 874
- Salvage value -0.88 -54
" menanee st 19062 11.605
- Electricity 68.99 4,200
- Labor 70.0 4,262
- Maintenance 14.09 858
- Other op erating cost 7.05 429
- Water 0.49 29
- Land rent 30.0 1,826
3. Total 302.27 18,403
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Table 3 Domestic hydrogen production price and annual cost
of an on-site SMR hydrogen fueling station (30Nm’/hr)

Items (331115;1 SV(Z)SIZ) prozl};(tjirgfegrice

(won/kgH>)
1. Capital cost 141.56 8,619
- SMR+PSA 65.23 3,971
- Storage 13.96 850
- Compressor, pump 1431 871
- Dispenser 12.97 790
- Construction 12.23 745
- Supplement 23.74 874
- Salvage value -0.88 -54
" amenanee eost 21018 12,796
- City gas 59.81 3,641
- Electricity 12.47 759
- Labor 70.0 4,262
- Maintenance 23.30 1,419
- Other operating cost 11.65 709
- Water 2.95 180
- Land rent 30.0 1,826
3. Total 351.74 21,415
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Table 4 Domestic initial investment cost of an on-site hydrogen
fueling station by the PEM water electrolysis (30Nm’/hr)
unit: million won
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Table 5 Domestic hydrogen production price and annual cost
of an on-site hydrogen fueling station by the PEM water
electrolysis (30Nm’/hr)

Items Initial capital cost
Electrolysis 600
Storage 137.0
Compressor, pump 140.4
Dispenser 127.3
Construction 120
Supplement 200.9
Total 1,325.6
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Items (grillrllil:ﬂ SV(Z)SIZ) prozl};(tjirgfegrice

(won/kgH>)
1. Capital Cost 162.46 9,891
- Electrolysis 89.40 5,443
- Storage 13.96 850
- Compressor, Pump 14.31 871
- Dispenser 12.97 790
- Construction 12.23 745
- Supplement 20.47 1,246
- Salvage value -0.88 -54
PO wd | e | o
- Electricity 82.78 5,040
- Labor 70.0 4,262
- Maintenance 20.09 1,223
- Other operating cost 10.05 612
- Water 1.49 91
- Land rent 30.0 1,826
3. Total 376.87 22,945
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