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An Economic Analysis of Domestic Fuel Cell Vehicles Considering
Subsidy and Hydrogen Price

BONGJIN GIM'"
'Dankook University, 119 Dandae-ro, Dongnam-gu, Cheonan-si, Chungnam-do 330-714

Abstract >> This paper deals with the economic analysis of domestic fuel cell vehicles considering subsidy and
hydrogen price in 2015 and 2025. We selected TFCV (Tucson fuel cell vehicle) and TDV (Tucson diesel vehicle)
to identify the economic feasibility of fuel cell vehicles compared with conventional internal combustion engine
vehicles. We made some sensitivity analysis by changing input factors such as the size of the subsidy, the hydrogen
price and the discount rate. Also, we made a break-even point analysis on hydrogen prices that equalize the
economic feasibility of TFCV and TDV in 2025. As a result, TFCV is not economical in 2015 due to the relatively
high prices of hydrogen and vehicles. If the sale prices of TFCV are 30,000,000 won and 35,000,000 won in
2025, then the break-even points of hydrogen prices are equal to 7,483 won/kg and 5,043 won/kg.

Key words : Fuel cell vehicle($1& 21 Z]Z}), Economic analysis(7 A4 £4]), Break-even point(£>2]&E7]7),
Subsidy(X. %), Hydrogen price(5=2 7}12)

Nomenclature SMR : steam methane reforming
TAC : total annualized cost

AFC  : annual fuel cost TDV : Tucson diesel vehicle
AOC : annual operating cost TFCV : Tucson fuel cell vehicle
CRF : capital recovery factor
DOE : department of energy Notation
EV : electric vehicle
FCV  : fuel cell vehicle f : annual inflation rate
NPV  : net present value i : discount rate for the real price
PHEV : plug-in hybrid electric vehicle r : discount rate for the ordinary price
PSA  : pressure swing adsorption CR : capital recovery of a vehicle

D : annual driving distance of a vehicle

TCorresponding author : bjgim@dankook.ac.kr FE : fuel economy of a vehicle
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I : initial investment

N : life cycle period

OC : other initial cost

S : salvage value of a vehicle
SD : subsidy for a vehicle

VP : purchasing price of a vehicle
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Fig. 1 Cash flow diagram of operating a vehicle
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Table 1 Estimated values of variables by vehicles (2015)

Classification TECV TDV
N 10 years 10 years
i 5% 5%
VP 150,000,000 won 22,500,000 won
SD 60,000,000 won 0
ocC 1,863,000 won 1,863,000 won
I 91,863,000 won 24,363,000 won
S 2,025,000 won 2,025,000 won
D 16,517 km 16,517 km
FE 80 knvkg 11.0 knv/liter
FP 18,000 won/kg 1,550 won/liter
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Table 2 Annualized costs by vehicles (2015)

unit : 1,000 won

Classification TFCV TDV
CR 11,735 2,994
AFC 3,726 2,328
Insurance 1,066 480
Tax 442 442
AOC
Maintenance 743 743
Others 135 135
Total 6,112 4,128
TAC 17,847 7,122
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Table 3 Sensitivity analysis on TAC by discount rate

unit : 1,000 won

i TFCV TDV
3% 16,742 6,847
4% 17,290 6,983
5% 17,847 7,122
6% 18,422 7,265
7% 19,006 7,410

Table 4 Sensitivity analysis on TAC by subsidy

unit : 1,000 won

SD TFCV TDV
80,000,000 won 15,257 7,122
70,000,000 won 16,552 7,122
60,000,000 won 17,847 7,122
50,000,000 won 19,142 7,122
40,000,000 won 20,437 7,122

Table 5 Sensitivity analysis on TAC by hydrogen price

unit : 1,000 won

Hydrogen price TFCV TDV
10,000 won/kg 16,191 7,122
12,000 won/kg 16,605 7,122
14,000 won/kg 17,019 7,122
16,000 wonvkg 17,433 7,122
18,000 wonvkg 17,847 7,122
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Table 6 Estimated values of variables by vehicles (2025)

Classification TFCV TDV
N 15 years 15 years
i 5% 5%
VP VP 22,500,000 won
oC 1,863,000 won 1,863,000 won
S 0 0
I I 24,363,000 won
D 16,517 km 16,517 km
FE 80 kmvkg 11.0 knvliter
FP FP 1,550 won/liter

Table 7 Annualized costs of TDV (2025)
unit : 1,000 won

Classification TDV
CR 2,994
AFC 2,328
Insurance 450
AOC Tax 390
Maintenance 1,040
Others 189
Total 4,397
TAC 6,743

N
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Table 8 Annualized costs of TFCV by VP (2025)
unit : 1,000 won

VP CR Insurance ex;I;E?iLgoAStF C
50,000 4,994 598 7,211
45,000 4,513 575 6,707
40,000 4,031 553 6,203
35,000 3,550 530 5,699
30,000 3,068 507 5,194
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71551 %‘%@"Jr 75%0] 3L,
oF 390,000 ]E} £ 7]710]
AL} 7E A7F vlgo] F7t
317 E]H, & =Fo|A= Nol 10doA 15902 35
7Rl wheh A7h ®4R-A]R|et 7|ek 299u] 7t 40%
# Z7¥ste] TDVE] AzF Haf-x]ulel 7]el 2-dH]
2 Z17] 1,040,00087} 189,000¢ 0 2 Z=Aa}9ck
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Table 9 Break-even points of hydrogen cost by VP (2025)

VP AFC FP
50,000,000 won -468,000 won
45,000,000 won 36,000 won 174 won/kg
40,000,000 won 540,000 won 2,609 won/kg
35,000,000 won 1,044,000 won 5,043 won/kg
30,000,000 won 1,549,000 won 7,483 won/kg
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