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dwjeong@changwon.ac.kr Abstract >> The Changwon city which announced 2040 hydrogen policy vision is

planning to establish the new hydrogen-centered city. The building of plant which

zgi‘l’zd ig jﬁlr;e'zig? is available to produce the 5 ton/day of liquid hydrogen is promoted as one of the

Accepted 5 Augu;t, 2022 projects in order to achieve the vision. However, the analysis in terms of local eco-
nomic and environmental aspects is insufficient because this liquid hydrogen
plant is the first in Korea. Therefore, in this study, the financial feasibility of the
liquid hydrogen plant project was analyzed by reviewing the benefits of liquid hy-
drogen supply and environmental improvement, and the feasibility of this project
has been investigated which is being built based on the hydrogen industrial plan
of Changwon city.
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Table 1. Estimation of the number of hydrogen buses and
liquid hydrogen stations in Changwon city

Number | Number Number | Number
Year hyd(r)(fgen l?;(;;z;; Year hyd;)(fgen l?}fdl;?)lglzi

buses | stations buses | stations
2023 124 1 2032 602 13
2024 173 2 2033 675 15
2025 240 3 2034 757 17
2026 275 3 2035 848 20
2027 316 4 2036 950 22
2028 363 6 2037 | 1,065 26
2029 417 7 2038 | 1,194 30
2030 480 10 2039 | 1,338 34
2031 537 11 2040 | 1,500 40
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Table 2. Estimation of daily demand for liquid hydrogen by
year in Changwon city

Hydrogen Hydrogen

Year demand Year demand

(kg/day) (kg/day)
2023 2,040 2032 9,903
2024 2,846 2033 11,104
2025 3,948 2034 12,453
2026 4,524 2035 13,950
2027 5,198 2036 15,628
2028 5,971 2037 17,519
2029 6,860 2038 19,641
2030 7,896 2039 22,010
2031 8,834 2040 24,675
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Table 3. Maximum annual demand for liquid hydrogen by year
for benefit calculation

Number Number
Liquid of buses Liquid of buses
hvd that can hvd that can
Year Zu;(ﬁ;“ be filled | Year Zu;‘;f“ be filled
with with
(ton/year) liquid (ton/year) liquid
hydrogen hydrogen
2023 745 124 2032 1,734 291

2024 1,039 173 2033 1,734 291
2025 1,441 240 2034 1,734 291
2026 1,651 275 2035 1,734 291
2027 1,734 291 2036 1,734 291
2028 1,734 291 2037 1,734 291
2029 1,734 291 2038 1,734 291
2030 1,734 291 2039 1,734 291
2031 1,734 291 2040 1,734 291
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Table 4. Maximum annual demand for liquid hydrogen by year
for benefit calculation

- XSL - 2080

-Zuz 297

3o 2A51ATh 2023 ERE 2027G7HA] SAH
2 ti7h Sl wel, B Holo] SiEl=
golst 4= itk w3k 2027WFE AFf=A
H? tﬂésﬂ =7k H A Q1 29167} =of A
3,335 Wik Aoz AHsHA FAH= A
sholsh 4= Qlrh 2023 RE] 2040W71%] 2] 247
ol 2 55994 wiul 9o T E=AEC)

©
:r:
am
= o 19 ofy r

fE
H o)
=

N 2

t

D]

3.3 AsH4 SHE 75 HRY

HI

ol APHE 4GS Sl A= dEs
25 APg3EIgl o, o] Table 60 YERYIQITE A=
wouhs 13t =@k, B *_101] N3}

g o) HEE 1

G Fiel T welw AN A
g

Table 5. Benefits of environmental improvement by year

Liquid Number of
Year Sales price hydrogen .B_eneﬁt Year buses that can Total mileage .B.eneﬁt
(won/kg) supply (million won) be filled with (km/year) (million won)
(ton/year) liquid hydrogen

2023 6,000 745 4,470 2023 124 12,977,400 1,420
2024 6,000 1,039 6,234 2024 173 18,105,566 1,982
2025 6,000 1,441 8,646 2025 240 25,117,548 2,750
2026 6,000 1,651 9,906 2026 275 28,780,524 3,152
2027 6,000 1,734 10,404 2027 291 30,455,027 3,335
2028 6,000 1,734 10,404 2028 291 30,455,027 3,335
2029 6,000 1,734 10,404 2029 291 30,455,027 3,335
2030 4,000 1,734 6,936 2030 291 30,455,027 3,335
2031 4,000 1,734 6,936 2031 291 30,455,027 3,335
2032 4,000 1,734 6,936 2032 291 30,455,027 3,335
2033 4,000 1,734 6,936 2033 291 30,455,027 3,335
2034 4,000 1,734 6,936 2034 291 30,455,027 3,335
2035 4,000 1,734 6,936 2035 291 30,455,027 3,335
2036 4,000 1,734 6,936 2036 291 30,455,027 3,335
2037 4,000 1,734 6,936 2037 291 30,455,027 3,335
2038 4,000 1,734 6,936 2038 291 30,455,027 3,335
2039 4,000 1,734 6,936 2039 291 30,455,027 3,335
2040 3,000 1,734 5,202 2040 291 30,455,027 3,335

Total 135,030 Total 55,994
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Table 6. Annual cash flow of liquid hydrogen business in Changwon city

Business income Total operating cost
Year (million won) (million won) Net present value
Before . Business | Operating |Corporation| Before After (million won)
. After discount . .
discount expenses cost tax discount | discount
2020 9,582 9,582 9,169 -9,169
2021 50,626 50,626 46,360 -46,360
2022 29,151 29,151 25,545 -25,545
2023 13,534 11,349 10,309 10,309 8,645 2,705
2024 21,160 16,980 10,309 1,298 11,607 9,314 7,666
2025 20,895 16,045 10,309 1,240 11,549 8,868 7,177
2026 20,633 15,162 10,309 1,182 11,491 8,444 6,718
2027 20,374 14,327 10,309 1,125 11,434 8,041 6,286
2028 20,119 13,538 10,309 1,069 11,378 7,656 5,882
A 2029 19,867 12,793 10,309 1,014 11,323 7,291 5,502
2030 19,617 12,088 10,309 959 11,268 6,943 5,145
2031 19,371 11,423 10,309 905 11,214 6,612 4,810
2032 19,128 10,794 10,309 851 11,160 6,297 4,496
2033 18,889 10,199 10,309 799 11,108 5,998 4,201
2034 18,652 9,638 10,309 746 11,055 5,713 3,925
2035 18,418 9,107 10,309 695 11,004 5,441 3,666
2036 18,187 8,606 10,309 644 10,953 5,183 3,423
2037 17,959 8,132 10,309 594 10,903 4,937 3,195
2038 17,733 7,684 10,309 544 10,853 4,703 2,981
2039 17,511 7,261 10,309 496 10,805 4,480 2,781
2040 17,292 6,861 10,309 447 10,756 4,268 2,593
Total 2,078
2020 9,582 9,582 9,169 -9,169
2021 50,626 50,626 46,360 -46,360
2022 29,151 29,151 25,545 -25,545
2023 19,424 16,288 10,309 10,309 8,645 7,643
2024 29,376 23,573 10,309 1,298 11,607 9,314 14,259
2025 32,291 24,796 10,309 1,240 11,549 8,868 15,928
2026 33,691 24,758 10,309 1,182 11,491 8,444 16,314
2027 34,113 23,988 10,309 1,125 11,434 8,041 15,947
2028 33,858 22,783 10,309 1,069 11,378 7,656 15,127
2029 33,606 21,640 10,309 1,014 11,323 7,291 14,349
- 2030 29,888 18,417 10,309 959 11,268 6,943 11,474
2031 29,642 17,480 10,309 905 11,214 6,612 10,868
2032 29,399 16,590 10,309 851 11,160 6,297 10,293
2033 29,160 15,745 10,309 799 11,108 5,998 9,747
2034 28,923 14,945 10,309 746 11,055 5,713 9,232
2035 28,689 14,186 10,309 695 11,004 5,441 8,745
2036 28,458 13,466 10,309 644 10,953 5,183 8,283
2037 28,230 12,783 10,309 594 10,903 4,937 7,846
2038 28,004 12,135 10,309 544 10,853 4,703 7,432
2039 27,782 11,520 10,309 496 10,805 4,480 7,040
2040 25,829 10,248 10,309 447 10,756 4,268 5,980
Total 115,433
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Table 7. Result of financial analysis of liquid hydrogen busi-
ness in Changwon city

Division A B
Total business income (million won) [201.987 (315,341

Total operating cost (million won) 199,908
PI 1.01 1.58
FNPV 2,078 |115,433
FIRR 4.8 16.9
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