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Abstract >> As the hydrogen era comes near future, hydrogen fuel cell vehicles are core of hydrogen economy.
Until now, Korea has 17 hydrogen refueling stations but 9 hydrogen refueling stations have been retired already
and 8 hydrogen refueling stations are still running. With a limited number of hydrogen refueling stations, it is
very difficult to get scientific data for the economy of hydrogen refueling stations in Korea. Thus, based on
NREL(National Renewable Energy Laboratory) study, we analyzed most recent data for the construction of
hydrogen refueling stations in one specific site in Korea. The cost comparison data between Korea and USA shows
14% difference, saying higher costs of Korea. Korea looks 5 years delay compared to USA. This data will be
an important tool for the investment from every industrial parties.
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Subscripts EC : Early Commercial
DOE : U.S. Department of Energy

GH2  : Gaseous hydrogen NREL : National Renewable Energy Laboratory
LH2  : Liquid hydrogen CSD  : Compressor, Storage Tank, Dispenser
EL : Electrolysis
SMR  : Steam methane reformer 1. ] 2
H2A  : Hydrogen Analysis (model)
HSCC : Hydrogen Station Cost Calculation 1.1 $£A E2XA 12

SOTA : State-of-the-Art
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Table 1 Number of hydrogen refueling stations in the world,
(2013.11)?

# of Station
. (Operating /
Nation Program Retired /
Construction)
CaFCP (Califonia Feul Cell
Partnership), HFCIT
UsA (Hydrogen Fuel Cells & 67/ 42 130
Infrastructures Technologies),
CUTE (Clean Urvan
EU Transportation for Europe), 78 / 45/ 57
CEP, H2 Mobility
WE-NET (World Energy
Japan  Network) JHFC (Japan 26 /9/19
Hydrogen Fuel Cell)
NRCAN (Natural Resources
Canada Canada), H2 Highway 6/ 1171
etc 28/ 7/ 6
Total 205/ 114 / 133
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Fig. 1 Types of hydrogen products for hydrogen refueling
stations
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Fig. 2 Cost per capacity in recent yearsm
Table 2 Summary by cost reduction as time change13)
State-of-the Commercial
Station Type -Art Stations
SOTA EC MS LS
Time Frame 2009-2014 2015 < 2016 < 2017 <
Capacity
160 450 600 1500
(kg/day)
Cost ($/kg/day) 16,570 6,220 5,150 3,370
Reduction o o o .
from SOTA 0% 62% 69% 80%
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Table 3 Estimations of H2A

GH2 LH2
2015 2015
Copacity 100 $13,909 $9,025
(ke 400 $5,111 $4,305
/day) 1,000 $4,079 $3,435
Electrolysis
2015 2025
Capacity 100 $10,601 $7.871
(ke 400 $5,242 $3,811
/day) 1,000 $4,394 $2,950
SMR
2015 2025
Capaxity 100 $11,230 $7,321
(ke 400 $5,182 $3,482
/day) 1,000 $4,031 $2,711
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Table 4 Cost comparison of KOR and USA
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Table 5 Reduction retio from cost of GH2 (2009)

HSCC Install | Capaci Cost
Nation | Station ation | (k ;5/ dat}), Type | ($/kg | Number
Type Y /day)
KOR [SOTA | 2014 100kg GH2 | 28,077 147]
USA [SOTA | 2009 100kg GH2 | 24,700 287]

USA | EC | 2015 100kg GH2 | 14,000 | 697]

SOTA : State-of-the-ART
EC: Early Commercial station
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Capacity (kg/day)
HSCC Type 100 400 1,000

2009 SOTA GH2 100% - -

2015 EC GH2 56% 21% 17%
2015 EC EL 43% 21% 18%
2025 MS EL 32% 15% 12%

Table 6 Cost per capacity in Korea

Capacity (kg/day)

HSCC Type 100 400 1,000
2014 SOTA GH2 $28,077 - -
2020 EC GH2 $15,811 | $5,810 | $4,637
2020 EC EL $12,050 | $5,959 | $4,995
2030 MS EL $8,947 | $4,332 | $3,353
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. CSDOnly (Compressor, Storage Tank, Dispenser)
. Other equipment
. Installation & Permit

Fig. 3 Analysis of construction cost in Korea
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