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Economic Feasibility of an Integrated Mobile-Stationary Hydrogen
Refueling Station: Scenario-based Evaluation Using Demand-Supply
Forecast
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changhyup@kangwon.ac.kr Abstract >> This paper presents the economic feasibility of an integrated mo-

_ bile-stationary hydrogen refueling station in comparison to the conventional sta-
Ezszzzd iiﬁfﬁ::e?,e;oé%% tionary-only configuration. A discounted cash flow (DCF) analysis reveals that
Accepted 3 November, 2025 the stationary-only model would require the construction of 533 stations to meet

the projected demand, whereas the integrated model can achieve the same tar-
get with 445 stations; comprising 400 integrated and 45 stationary units. This
translates to an estimated cost reduction of approximately KRW 89.5 billion in
total capital expenditure. The integrated model not only improves investment
stability but also demonstrates superior economic efficiency. These findings pro-
vide strategic implications for the future planning and optimization of hydrogen
refueling infrastructure in the transition to a hydrogen-based mobility system.
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Table 1. Construction of hydrogen refueling stations for Table 2. Projection of DSR (Demand-Supply Ratio) and the
Scenario A. (sHRS= stationary hydrogen refueling station; number of sHRS (stationary hydrogen refueling station) for
msHRS=Integrated model of mobile and stationary hydrogen the comparative case. (FCEV=Fuel Cell Electric Vehicle)
refueling station)
Annual Annual
HRS \ Year |[2025| 2026 | 2027 | 2028 | 2029 | 2030 FCEV | sHRS | charging ua. DSR
Year . . . consumption
sHRS 295 | 245 | 195 | 145 | 95 | 45 (vehicle) | (site) | capacity (1,000 ke) (7o)
SHRS (1,000 kg)| O B
. 50 100 | 150 | 200 | 250 o
(Conversion) 2020 | 8,473 55 413 1,115 37.0%
2021 | 10,176 106 795 1,339 59.4%
msHRS (New 30 | 60 | 90 | 120 | 150 ’
construction) 2022 | 29,993 153 1,147 3,947 29.1%
sHRS | 295 | 245 | 195 | 145 | 95 | 45 2023 | 35,093 | 193 1,448 4618 |314%
Sum | msHRS 80 | 160 | 240 | 320 | 400 2024 | 37,587 | 250 1,875 4946 |37.9%
Sum | 295 | 325 | 355 | 385 | 415 | 445 2025 | 50,045 | 295 | 2,213 6,586  |33.6%
2026 | 58,779 342 2,566 7,735 33.2%
AlUg]e Bo} C= 4 d(Table A)oﬂ A k) 2027 | 67,512 390 2,924 8,885 32.9%
%Q—]r _E_/gj_% _]—_7;81/511 %/_ﬂﬁ\_ 13.% @X](EH—J—T'—_L)Q o] 2028 | 76,245 440 3,282 10,034 32.7%
- - 0,
EALTAA %@’E%]( E]?:I—IT}) Hg Ao pEu|g 2029 | 82,863 486 3,640 10,905 33.4%
- - _ - 2030 | 90,891 533 3,997 11,961 33.4%
8 eu] Aol wlmalol, Azt AW S 4 : : : °
gtk 2026 ARE] 2030 7HA] 9] S A L5H|E

Hofz} gofololol A4 & Fuslaiack oIct. 137k 2| (purchase price; inbound price)

Ao YE= A rto| Hul 712 (sale price)

& Bkl 24 1 ke I dbeat Ea7t
=1

of ZepglF vholelo] WA

3.1 AR RS HH0| 27iet AL L 321 DEA SHA CE20| FHN B
+2 % 38 0=

Table 2+ 2| 5¥7H2020~2025W)9] 4}

A SAGK] S\ P S0 Tk Pison oty s sl and e
T, 50 FFUE AT Arolt. SAT 4033
B Ao 59.4% 4 29.1%0]9 B 35.8%0|Tk Year P“ﬁi“ f;giﬂ(ﬁ;md (33(1; %‘:ﬁ;
AT 392 3% 9l o] ghE 7Rl glo] e 2020 4,800 8,000
Fu] BRE 34%(2%)2 APY3lo] vlmg me(a 031 5,000 5,500
A SRS 9)S TESTE 2022 5,500 9,500
Fo 3 B8 S50 HellAe 184 % 2023 5,550 10,100
A 20264 342 Hﬁ\_C»ﬂ/d 20304 o= 53374 2024 5550 9,991
Sojutof B} (R w)). 2025 5,895 10,863
2026 6,100 11,391
3.2 KA S 2o} 2027 6,305 11,919
2028 6,510 12,447
Table 32 A WHE S paslAT gt o =7
2030 6,920 13,504

ARt =28 X3 M6= 2026\ 12€

NA
\Y
0
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Table 4. Result of economic evaluation for sHRS model to satisfy the guideline of demand-supply ratio as the comparative
case. (unit: x1000 KRW)

Year Sales revenue | Cost of goods sold Grfs:r;fﬁt Ad;n):;:ltsrzzlve Def;f(fgz;?oznd Operating profit
2020 162,189 97,313 64,876 200,000 200,000 -135,125
2021 111,176 63,168 48,008 200,000 200,000 -151,992
2022 245,080 141,888 103,192 200,000 200,000 -96,808
2023 241,680 132,804 108,876 200,000 200,000 91,124
2024 197,680 109,811 87,869 200,000 200,000 -112,131
2025 242,514 131,607 110,907 200,000 200,000 -89,093
2026 257,490 137,888 119,602 200,000 200,000 -80,398
2027 271,601 143,671 127,930 200,000 200,000 -72,070
2028 285,410 149,269 136,141 200,000 200,000 -63,859
2029 291,564 150,887 140,677 200,000 200,000 -59,323
2030 303,044 155,294 147,750 200,000 200,000 -52,250
FFohs B9 AAY BF Aifolr)y. 4] FH SSEKFig 1). ol A T A9l Bl
49] 7h FolbA thEoloe ASSUOL & SagAL Supo] Paue] PEUZL AYEW,
2 ksl dhyzuE 29ggle o)
509 ZHe THAD), Be1sS Hgatx el ——
SEERY %7]_0}4. 2026\ d3E] 203047} 1] .

—60,000 |- —ste— Scenario C LB ° &
= = = Comparative Model

=70,000

=
iy
7= 327,900 Yo, d 7% TFelsk
H7H= 272,260tk &S Sof &
u]&el Ffjo]2(Gross profit margin)-2 672,100
9(2026~203051 SUZHOI AT FHL w1
Wz F9e Ead

2 o o 4> ¢
Ho
o2
o,

™ o
o
19,
el JS

-80,000

90,000 I

Operating Profit (x1,000 KRW)

3.22 OSA-THAl S8R ZH Bt oo - |
2025 2026 2027 2028 2029 2030

Table 5= /\11/]—1'-4_?_ AQJ 76‘?(1]*‘1-517]-— _’_0(13]‘6]- Time(Years)
Fpo|ct. th2tel DTS ARESE 799 H] Fig. 1. Comparison of projected operating profits between

the scenarios and the comparative model. Operating profit is

=] 3T ° 2= =
Wl 2ofolelo] A% ZhadtH olFES Bt undiscounted

Table 5. Result of economic evaluation for msHRS model (Scenario A) to satisfy the guideline of demand-supply ratio as the
comparative case. (unit: x1000 KRW)

Year Sales revenue | Cost of goods sold Gr(r:zr;r:ﬁt Ad:::;elitsr::we Defrf:;zz;?oind Operating profit
2026 271,117 145,186 125,931 212,308 206,154 -86,377
2027 298,302 157,795 140,506 222,535 211,268 -82,029
2028 324,403 169,663 154,740 231,169 215,584 -76,429
2029 349,373 180,804 168,569 238,272 219,136 -69,703
2030 371,316 190,280 181,036 244,828 222414 -63,792
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Table 6. Summary of benefits in the scenarios compared with that of comparative case (sHRS). OPB: Operating profit benefit;
CCS: Capital cost savings. (unit: x 10° KRW)

Total 2026 2027 2028 2029 2030
OPB -50 -6 -10 -13 -10 -11
Scenario A
CCs 89,500 15,500 19,500 27,500 11,500 15,500
OPB -102 -9 -16 -22 -26 -29
Scenario B
CCs -98,000 -22,000 -18,000 -10,000 -26,000 -22,000
) OPB -139 -13 =22 -29 -35 -40
Scenario C
CCs -285,500 -59,500 -55,500 -47,500 -63,500 -59,500

ARt =28 X3 M6= 2026\ 12€
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Table A. Summary of comparative case and the scenarios in this study
Projection 2026 2027 2028 2029 2030
Annual consumption of FCEV (kg) 7,735,316 8,884,579 10,033,842 10,904,771 11,961,256
Demand-Supply Ratio (%) 33.18% 32.91% 32.71% 33.38% 33.42%
Newly installation sites 47 48 50 46 47
Stationarymodel Sum installed sites 342 390 440 486 533
(sHRS) Annual construction cost
(KRW million) 188,000 192,000 200,000 184,000 188,000
Annual Charging Capacity (kg)| 2,566,500 | 2,924250 | 3,282,000 | 3,639,750 | 3,997,500
A 50 100 150 200 250
msHRS B 40 80 120 160 200
(Conversion)
C 30 60 90 120 150
msHRS A 30 60 90 120 150
(New B 40 80 120 160 200
. 2
construction) C 50 100 150 200 250
SHRS A 245 195 145 95 45
(Existing stationary B 255 215 175 135 95
station) C 265 235 205 175 145
A 325 355 385 415 445
Integrated model
(HRS+SHRS) Sum B 335 375 415 455 495
C 345 395 445 495 545
Annual A 172,500 172,500 172,500 172,500 172,500
construction cost B 210,000 210,000 210,000 210,000 210,000
(KRW million) C 247,500 247,500 247,500 247,500 247,500
Annual A 2,587,500 | 2,962,500 | 3,337,500 | 3,712,500 | 4,087,500
charging capacity | B 2,662,500 | 3,112,500 | 3,562,500 | 4,012,500 | 4,462,500
(kg) C 2,737,500 | 3,262,500 | 3,787,500 | 4312500 | 4,837,500
A 33.45% 33.34% 33.26% 34.04% 34.17%
Demand-Supply B 34.42% 35.03% 35.50% 36.80% 37.31%
Ratio (%)
C 35.39% 36.72% 37.75% 39.55% 40.44%

! Add mHRS(mobile hydrogen refueling station) on the existing SHRS(stationary hydrogen refueling station)
2 Construct a new msHRS(integrated model of mobile and stationary hydrogen refueling station)
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